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Foreword 


This edition of the Minerals Yearbook discusses the performance of the 
worldwide minerals industry during 1987 and provides background inform- 
ation to assist in interpreting that performance. Content of the individual 
Yearbook volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and industrial mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 
quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. | 

Volume II, Area Reports: Domestic, contains chapters on the minerals 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 150 foreign countries and discusses the importance 
of minerals to the economies of these nations. À separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to users. Therefore, constructive comments and suggestions by 
readers of the Yearbook will be welcomed. 


T S Ary, Director 
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Minerals in the 
World Economy 


By Charles L. Kimbell: and William L. Zajac? 


In overall aggregate, the world's mineral 
industry in 1987 experienced a more satis- 
factory year than in 1986, at least insofar as 
its performance could be assessed from 
traditional statistical indicators. Produc- 
tion, trade and consumption seemingly ad- 
vanced in the case of the majority of com- 
modities, and prices for a nuinber of com- 
modities advanced. It was by no means 
certain, however, whether 1987 investment 
in mineral industry ventures would top the 
levels of 1986, when, in the case of petrole- 
um industry investment expenditures there 
had been a sharp decline, this in contrast to 
evidences of a slight upturn in steel indus- 
try investment. World crude mineral output 
value was estimated at more than $1,084 
billion, and the value added by minerals 
industry processing of this material proba- 
bly raised the total value of the industry's 
production from primary materials to more 
than $2,600 billion constant 1988 dollars. 
Less easy too assess was the value of miner- 
al commodities moving in international 
trade, but with a resurgence in oil prices 
from the 1986 levels, an increase above the 
1986 $500 billion mark seemed assured. 
There are no comprehensive aggregate sta- 
tistics on mineral consumption comparable 
to those on production and trade, but quan- 
titative growth recorded for most major 
commodities suggested a favorable trend, 
particularly when coupled with a general 
(though by no means universal) upturn in 
unit prices. 

Almost without doubt, the single mineral- 
industry-related event to evoke the greatest 
amount of general world press coverage was 
the intensification of the tanker war in the 
Persian Gulf, where both Iran and Iraq 
were struggling to bring the other protag- 
onist to its knees economically as well 


as militarily. However, the resulting U.S. 
Navy tanker convoys and related interna- 
tional efforts to check minelaying by the 
opponents managed to keep the Gulf open 
to international shipping, even though voy- 
ages were not peril-free. As a result, al- 
though oil prices increased somewhat until 
midyear, feared leaps did not materialize. 
To the contrary, a sharp downtown set in, 
virtually wiping out gains registered earlier 
in the year. The prolonged conflict showed 
little signs of abatement through yearend, 
and it continued to have a distinct impact 
on overall world economics and on mineral 
economics in particular. Because both war- 
ring states were financing their military 
endeavors almost exclusively on oil reve- 
nues, they had to produce and sell increas- 
ing quantities of oil in an oversupplied 
market. By yearend, Saudi Arabia, the 
world’s leading crude oil exporter, had indi- 
cated that it was unwilling to further re- 
duce its own exports to compensate for 
added production, chiefly by Iran and Iraq. 

Already, adjustments had been made by 
the Organization of Petroleum Exporting 
Countries (OPEC), chiefly Saudi Arabia, to 
permit Ecuador to exceed its agreed-upon 
quota to assist that country in coping with 
financial setbacks arising from the devas- 
tating earthquakes of March 1987 without 
leading to over production, but in the face of 
output above quotas by several other OPEC 
members, the Saudis took the position that 
others should join in the cutback effort. Any 
cutback by most OPEC states, of course, was 
fraught with internal problems, such as 
layoffs, business failures, and the inability 
to pay international debts, conditions which 
could ultimately lead to governmental in- 
stability. 

Not only did the Iran-Iraq war adversely 
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affect the world oil industry, but it signifi- 
cantly retarded development of other com- 
ponents of these two countries’ economies, 
including other mineral industry ventures. 
Personnel who could have been engaged i in 
industrial operations were serving in the 
military, funds that could have been ex- 
pended for expansion of industry were di- 
rected to acquisition of military equipment, 
and additional funds that could have been 
expended for development were devoted to 
restoration of war-damaged installations. 

Elsewhere, conflicts such as that between 
the Soviet-backed central Government of 
Afghanistan and dissident citizens of that 
country, guerilla warfare in Angola and 
Mozambique in Africa, in Nicaragua and 
neighboring Central American countries, 
and in the Mediterranean Near East boded 
ill for economic development. Hardly less 
serious, and very possibly of greater impact 
on mineral industry development around 
the world, was the financial situation of 
many countries, where soaring debts on 
previous investment programs made poten- 
tial investors very wary. Mineral store- 
houses such as Brazil and Mexico were 
finding difficulties in attacting additional 
investment dollars. 

Second only to the Persian Gulf war in 
terms of general press coverage of events 
affecting world mineral supply probably 
was the situation in the Republic of South 
Africa. Here, the output of some export 
commodities, most notably gold, chromite, 
manganese ore, and diamond, fell during 
1987, but by no means did South African 
production of all commodities drop. The 
direct immediate impact on the industrial 
economy was difficult to assess, as were 
possible longer term effects from these 
R | 


Natural disasters, too, had a negative role 
in world mineral economics. Most notable 


probably was the Ecuadorean earthquake 
already mentioned under the discussion of 
OPEC's crude oil production quotas. Not 
only was this a setback to oil production, 
but it had a generally damaging effect on 
the overall economy of the country, divert- 
ing human effort and economic resources to 
the essential humanitarian aid from indus- 
trial expansion and development. 

A few words seem in order relative to 
the Soviet Union and its motions toward 
"glasnost" and “perestroika.” Through 
yearend 1987, the doctrine of glasnost, her- 
alded as one of a greater degree of open 


‘discussion, did not seemingly penetrate to 


the realm of amplified reporting on mineral 
commodity production, trade, and consump- 
tion. As a result, changes that might have 
occurred under the concept of perestroika— 
the concept that economic mechanisms can 
be modified to make industrial activity 
more responsive to market forces—were 
essentially unreported, at least insofar as 
mineral industry activities were concerned. 
This is not to make light of these announced 
Soviet goals, but only to point out that as 
yet, progress in these directions in the 
country’s mineral industry is generally not 
apparent. However, there were some reflec- 
tions of possible change. For example, the 
Soviet press itself devoted attention to the 
aftermath and restoration efforts associated 
with the Chernobyl nuclear disaster, includ- 
ing the fact that underground miners in 
considerable numbers were employed in the 
process of entombing the reactor that ran 
amok. The area beneath the installation 
was excavated and filled with shielding 
material in an effort to reduce the escape of 
radioactivity from the site. Although it 
certainly can be argued that such reporting 
clearly has propagandistic value, it must 
also be noted that it could have been sup- 
pressed. 


PRODUCTION 


The estimated value of world crude min- 
eral production in 1987 exceeded $1,084 
billion, 3.4% above the revised 1986 level, 
but still substantially below the historic 
high set in 1980, as shown in the following 


tabulation. The table is based heavily upon 
the data for 53 mineral commodities compil- 
ed for and published in the authoritative 
French language mineral industry journal 
Annales des Mines for the year 1983.“ 
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Value of si Billion constant 1988 dollars 
major cru —— — Ä—5Ü¹ E 
mineral Value of 58' Value of all 
Mes Commodities” majorcrude crude min 
on curren : 

e ß uL ene 25.9 108.5 117.9 

LL MENO ⅛. ͥͥ ⁰y NM EPISC 87.0 185.1 155.3 

ö ⁰•wd y ß sacs amr 50.0 178.5 208.5 

1908. 5 s n unm ⁵ ⅛ -p. d uas Ree 59.0 192.0 285.8 

1908 2 soto Lt De LU Ee M E 77.9 222.3 289.8 

r ⁰¹w A ⁰yt y OPENS 159.2 357.3 480.0 

I!; ⁵⁰uß,. ³ð 8 477.0 728.5 824.1 

DO- une ee mm . 88 656.5 901.2 1,006.5 

1980 unire ciu ee mU E Ne 902.9 1,094.6 1,201.1 

Jlllk;ö r CR UN 912.0 1,008.1 1,097.9 

/ cat a ͤ ſſſ A 902.9 938.1 1,009.1 

1öÜ¹ͥ“XXàAàAiAuu... DERP ERR: 930.4 930.4 988.7 

11 eae AAA eee cS E: 991.4 956.4 1,016.8 

r ZAS ete E E 1,017.6 953.4 1,018.1 

190806... 5:5 ec nlt EL LL. 8 1,081.0 986.2 1,047.9 

1öͥrßi HC E E EES 1,155.7 1,020.2 1,084.1 

list of commodities included a ines Of DA TTSS Caton or TiS CIRDUNT, ODS CommOUH y Coveren in LM 
3 but the impact of this omission is 


*Data for 1950, 1958, 1958, 1963, 1968, 1978, 1978, and 1988 are as reported in Annales des 


. 9. Data for 1979-82 have been derived from 
ov. 1983, pp. 210-211; and Nov.-Dec. 1984, pp 


pearing in Annales des Mines, N "Des dy Aug de Oct. 
a in OV. , 
j llar da for 1 


"ee 


207, using appropriate price deflators. Constant do ta x 
inclusive, are extrapola the 1 1983 Annales Mines on the basis of the United Nations index of 
production in the United Nations Monthly Bulletin of Statistics, May 1987, p. 256. Current dollar data for 1985- 
ST usive, are computed from the constant dollar extrapolated figures using the reci of the most recent 
available implicit price 


lated from values for 53 commodities to compensate for other (addi 


) mineral Pom modes. For 


tional 
details on the basis for this extrapolation, see accompanying text under Value of World Mineral Production 


Using the data in the foregoing tabula- 
tion and appropriate price inflators, the 
estimated 1987 value of total world crude 
mineral production is $1,228 billion in 1987 
dollars, or 6.7% above the 1986 value of 
almost $1,151 billion in terms of 1986 dol- 
lars 


Any presentation such as the foregoing, 
however, which reflects only the value of 
crude mineral production, falls far short of 
adequately depicting the role of the entire 
mineral industry in the world economy. 
Such a presentation shows only the value of 
these materials as they are extracted from 
the earth, with nothing to reflect the very 
substantial value added to these materials 
through downstream processing such as 
beneficiation, smelting, and refining, even 
though this processing takes place within 
facilities commonly accepted as mineral 
industry plants. Comprehensive world data 
on the value added by such processing are 
not available, but a total on the order of 
$2,600 billion (constant 1983 dollars) would 
be a conservative estimate of the value of 
the products derived wholly from primary 
or newly mined materials by the world’s 
mineral industry plants. To evaluate the 
full worth of the products of these plants 
would require the addition of a further (and 
in this case unestimated) increment for 
the products derived from secondary raw 
materials—scrap and other reclaimed sub- 


stances. 

It should be stressed that crude and 
processed mineral commodities constitute 
not only the overwhelmingly dominant 
share of the total raw materials supply for 
all manufacturing operations, but also, in 
the form of fertilizers and other soil- 
treatment materials, an indispensible raw 
material to ensure continued high produc- 
tion and productivity by the agricultural- 
forestry sector of the world economy. More- 
over, the mineral industry, through its out- 
put of the various fuel materials, provides 
the dominant share of the energy required 
not only for the processing of both other 
minerals and agricultural products, but also 
for the transport of minerals and agricul- 
tural products from their crude form 
through the manufactures derived there- 
from, as well as for the transportation of 
most of mankind about this planet. Even 
that energy derived from hydroelectric and 
geothermal sources could not be produced 
and distributed without power generation 
and distribution equipment fabricated from 
copper, steel and other metals. 


PRODUCTION INDEX PATTERNS 


The following tabulation summarizes the 
development pattern in the world extrac- 
tive mineral industry output over recent 
years, as reflected by United Nations indus- 
trial production indexes: 
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Year 


Index numbers (1980 — 100) 


petrol ti 
eum ve 
Coal andnatural Metals industry 
gas total 
= T93.4 104.4 97.5 101.8 
x 100.8 89.0 1100.2 92.1 
= T102.4 80.6 T96.4 T85.7 
8 101.7 79.4 97.1 85.0 
= 100.7 82.5 108.7 88.2 
= 105.9 79.5 107.8 87.1 
- 108.6 82.6 109.2 90.1 
z 109.4 85.4 113.7 93.2 
= 109.8 83.6 107.6 90.2 
2 108.4 81.7 111.1 89.8 
z 106.5 84.1 107.8 90.9 
M 109.7 81.1 110.1 89.8 
= 107.9 82.8 111.2 89.9 
. 108.3 83.9 114.1 92.0 
= 107.7 88.7 112.9 95.6 
= 118.8 86.5 116.8 95.8 


Source: United Nations. Monthly Bulletin of Statistics. V. 42, No. 8, Aug. 1988, p. 256. 


The foregoing tabulation incorporates a 
number of revisions from the corresponding 
version published in the previous issue of 
this chapter, but the revisions, at least for 
the annual extractive industry aggregates, 
altered only the magnitude of change from 
year to year and not the direction of the 
trend. In the case of the quarterly results 
for 1986, receipt of additional data and/or 
reappraisal of earlier information resulted 
in an alteration of the trend for the crucial 
crude petroleum and natural gas indexes 
from that of an upturn in the fourth quar- 
ter to that of a significant downturn. This 
alteration was sufficient to drive the index 
for the aggregate down in the fourth quar- 
ter. 

The 1987 results show that the extractive 
industry registered gains across the year as 
a whole in each of the listed components 
and in aggregate. On a quarterly basis, coal 
extraction registered its more-or-less tradi- 
tional slump in the third quarter, and the 
petroleum and natural gas component suf- 
fered a weakness in the fourth quarter that 
was of sufficient magnitude to drive the 
aggregate downward in that quarter despite 
very favorable performance by the coal and 
metals sectors. 

Comparison of the data in the foregoing 
tabulation with that in the following tabu- 
lation of indexes from the same source for 
certain processing sectors of the mineral 
industry demonstrates that the develop- 
ment of output in the processing sectors 
does not necessarily parallel that in the 


crude extractive sectors. For example, the 
cheinicals, petroleum, coal and rubber prod- 
ucts processing sector recorded gains in 
each year from 1983 through 1987, whereas 
coal extraction logged downturns in 1983 
and 1984, and crude petroleum and natural 
gas recorded downtowns in 1983 and 1985. 
Similarly, the base metals processing sector 
registered downturns in 1982 and 1986, 
whereas the metals extraction sector re- 
corded growth in every year after 1982. 
Annual and quarterly results for the proc- 
essing industries were as follows: 


Index numbers (1980 = 100) 


Y Non- Chemicals, 
ear ic petroleum, Base 
mineral  coal,rubber metals 
products products 
Annual averages: 
1918 onu T95.8 95.6 99.5 
198] RA 98.0 7100.8 199.1 
1989, nl 94.6 99.8 89.5 
1988... nes 96.8 1105.2 191.9 
1984 100.4 111.6 99.6 
198 101.4 115.0 100.7 
19888 104.8 119.6 99.0 
1987 __-_______ 107.6 125.2 102.9 
Quarterly results: 
1986: 
lst quarter 98.2 117.8 1022 
2d quarter 1108.0 120.8 1101.8 
3d quarter 106.4 118.8 94.9 
; th quarter 106.4 121.5 97.1 
COE E E 
quarter 109.3 125.7 100.8 
4th quarter 110.6 127.7 106.0 
r Revised. 


United Nations. 5 Bulletin of Statistics. 
V. yo 5, May 1988, p. 
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On a quarterly basis, base metals process- 
ing did mirror the downturn in metals 
extraction recorded for the third quarter, 
but neither the fourth-quarter downturn in 
crude petroleuin and natural gas extraction 
and the traditional third-quarter slump in 
coal production were sufficient to result in a 
downturn by the chemicals, petroleum, coal 
and rubber products sector at any point in 
1987. Noteworthy was the 1987 performance 
of the nonmetallic minerals processing sec- 
tor, which after a rather pronounced slump 
between the final quarter of 1986 and the 
first quarter of 1987 showed a very consider- 
able growth throughout 1987. 

Both of the foregoing tabulations of in- 
dexes reflect the aggregation of results from 
world areas that individually showed quite 
variable results, both from area to area and 
across the years from quarter to quarter 
and sector to sector. For these regional 
details too extensive to include here, the 
reader is referred to the source publication 
for these tables. 


QUANTITATIVE COMMODITY OUTPUT 


Of the 97 distinct mineral commodities 
and/or subdivisions of mineral commodities 
for which total world production, as meas- 
ured by the U.S. Bureau of Mines, is pre- 
sented in table 1 for 1983-87,* 65 registered 
increases in 1987 relative to the 1986 level 
of production and 32 recorded declines. 
These 1987 results were significantly im- 
proved over those of 1986 when gains over 
1985 output levels were registered for only 
52 commodities, and were essentially on a 
par with those of 1985 when increases were 
logged for 64 commodities as well (but 1 
commodity in 1985 was even with its 1984 
level, leaving 32 recording declines, while in 
1987, 33 registered declines). In 1984, as the 
global industry emerged from the extreme- 
ly bad years of 1982 and 1983, a total of 83 
commodities logged gains over 1983 produc- 
tion levels (based on recently revised data 
for these years) while 1 registered no 
change and 13 recorded declines. 

. Of the 65 commodities for which output 
increases were recorded between 1986 and 
1987, 29 registered declines between 1985 
and 1986, 11 showed gains for the second 
year in a row, 15 recorded increases for a 
fourth consecutive year, 2—mine copper 
and nitrogen—recorded increases for the 
fifth consecutive year, and 8 showed contin- 
uous increases for 6 years or more. The 
latter group included gem diamond, indus- 
trial diamond, byproduct sulfur, anthracite 
and bituminous coal, each of which logged 


increases for 6 years; gold with continuous 
growth for 7 years, cement with continuous 
growth for 12 years, and lignite coal, for 
which gains in output have been continuous 
for 15 years. | 

Of the 32 commodities for which declines 
were recorded in 1987, 17 had shown in- 
creases in 1986 with respect to 1985, includ- 
ing notably secondary smelter copper, for 
which the drop in 1987 was the first in 8 
years; feldspar, for which the decline was 
the first in 11 years, and natural gas liquids, 
which had shown gains for 12 previous 
years. Thirteen commodities among those 
registering declines in 1987 had recorded 
declines in 1986 as well, following increases 
between 1984 and 1985; and two—ferro- 
alloys and smelter tin—logged declines for 
the third consecutive year. 

Of the 50 listed metallic commodities, 30 
recorded increased production in 1987, 
while output of 20 fell. Despite growth in 
production of iron ore, pig iron, and crude 
steel, production of the two major ferroal- 
loying ores, chromite and manganese, turn- 
ed downward, as did that of three minor 
ferroalloying metal ores, columbium-tan- 
talum, molybdenum, and tungsten. Nickel, 
used both in ferroalloying and in other 
applications, advanced in both the mine and 
product stages. Although output of alumi- 
num advanced at all stages of production 
(bauxite, alumina, and ingot metal), produc- 
tion of the other key light metal, magne- 
sium, was reduced. Among the major tradi- 
tional nonferrous metals, output of copper 
advanced at each major stage of recovery 
(mining, smelting, and refining), but in both 
of the metallurgical stages, the increase was 
the result of higher primary production 
that offset reductions in recovery from 
scrap. Similarly, in the case of lead, output 
was higher at each of the three stages of 
re wery in 1987, but in this case, the 
aa ance in refined metal production was 
the result of a higher level of secondary 
recovery, while recovery from ores was 
marginally lower. Zinc production was 
higher at both the mine and smelter stage, 
while mine tin output advanced slightly in 
contrast to a slight drop in smelter pro- 
duction. All three precious metals cate- 
gories—gold, silver, and platinum-group— 
registered gains, but the percentage growth 
for gold was well below that of the other 
two, as well as below that logged for the 
yellow metal between 1985 and 1986. The 
very modest increase in gold output in 1987 
was the result of mixed performance by 
leading producing countries; first-ranked 
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Republic of South Africa suffered a 6.3% 
reduction in output, while third-, fourth-, 
and fifth- ranked United States, Canada, 
and Australia recorded increases of 33%, 
nearly 18%, and 44%, respectively, with 
output in the U.S.S.R. estimated at the 
same level as in 1986, and production by all 
other producers more or less unchanged in 
aggregate. 

Of the 36 nonmetallics grouped under the 
heading "Industrial Minerals," 26 recorded 
production increases between 1986 and 
1987, with the remaining 10 recording de- 
clines. Among those registering gains were 
the three key fertilizer cominodities: am- 
monia, phosphate rock, and potash (the last 
two showing upturns after recording de- 
clines between 1985 and 1986); the bellweth- 
er construction materials, cement and gyp- 
sum; and the most significant chemical 
industry materials, salt and sulfur. In the 
case of the latter, output of Frasch and 
other elemental sulfur produced in its own 
right, and output of sulfur in pyrite declin- 
ed, but these drops were more than offset, 
albeit only slightly so, by increased recovery 
of byproduct sulfur. Also notable was the 


upturn in output of both gem and industrial 
diamond, this as in the previous year almost 
entirely as a result of expanded production 
in Australia, which in just 5 years has 
expanded output from an almost inconse- 
quential 457,000 carats in 1982 to 30.3 
million carats, placing the country in undis- 
puted first rank among producers. 

The overall performance of the nonfuel 
mineral industry can only be summarized 
in terms of value of production, and for 
these commodities, exactitudes on a world- 
wide basis on a commodity-by-commodity 
basis are not available for any year subse- 
quent to 1983 (see “Value of World Mineral 
Production”). Among fuel commodities, 
however, the overall pattern of output level 
changes and their interrelationships can be 
demonstrated by United Nations data, in 
which production results for each of the 
forms of primary energy are adjusted to a 
common energy equivalent basis. The fol- 
lowing tabulation summarizes world energy 
commodity output for 1981-86 as reported 
by the United Nations, and provides U.S. 
Bureau of Mines estimates for 1987: 


Million metric tons of standard coal equivalent 


Crude Primary electrici 
* Coal crine Natura Hydro and 3 Total 
and na gas 

/ w 2,635 4,250 1,859 220 99 9, 
8 88 2,712 4,027 1,844 226 107 8,916 
1988" __-______________ 2,719 3,982 1,856 237 124 18,917 
1084 o 88868 2,839 4,044 1,990 245 150 9,268 
Ü ³ÜW¹ nen 2,965 4,011 2,052 249 179 19,455 
191 — 3,071 4,222 2,103 253 191 19 889 
19819 - a Se 9,159 4,231 251 200 10,102 


1Data do not add to total shown because of independent rounding. 
Sources: 1981—United Nations. 1984 Energy Statistics Yearbook. New York, 1986, 2 1982— United Nations. 1985 


Energy Statistics Yearbook. New York, 1987, pp. 
York, 1988, pp. 2, 378; and 1987—U.S. Bureau of Mines estima 


It is perhaps noteworthy that the publish- 
ed United Nations results for 1986 in the 
foregoing tabulation were quite close to 
Bureau estimates made for inclusion in the 
1986 edition of this chapter well over 6 
months prior to publication of the United 
Nations data. Estimated 1986 coal output 
was 1.1% below the figure ultimately re- 
ported, estimated crude petroleum and nat- 
ural gas liquid output was only 0.3% below 
the reported figure, estimated natural gas 
production was 0.2% below the United Na- 
tions published number, estimated hydro- 
electric power output was only 0.8% above 
the ultimately reported level and the esti- 
mated aggregate energy output was only 


2, 980; MELLE MM Nations. 1986 


ergy Statistics Yearbook. New 


0.3% below the published United Nations 
total. Only in the case of nuclear generation 
of electricity was there a significant differ- 
ence; actual output was 6.8% below the 
Bureau's estimate, this in part because 
some facilities expected to come on-line in 
1986 were delayed. For 1987, the estimated 
aggregate exceeded the reported 1986 figure 
by almost 2.8%, chiefly as a result of in- 
creases of 2.9% and 7.2%, respectively, for 
coal and natural gas. The increase in crude 
petroleum and natural gas liquids output at 
only 0.2% perhaps reflected more than 
anything the near 25% increases in output 
by Iran and Iraq, both clutching for funds to 
finance the continuation of their war; out- 
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put by all other producers in aggregate fell 
by 1.8% between 1986 and 1987, led by a 
nearly 17% decline in output by Saudi 
Arabia, this occasioned by an effort to 
reduce the supply in a glutted market. The 
small growth estimated for hydroelectric 
and geothermal power reflected the high 
capital investment costs required to achieve 
a measurable increment of growth in out- 
put, while the small growth in nuclear 
power generation was more indicative of 
the impact of the 1986 Chernobyl disaster, 
this not so much from the permanent loss of 
the single reactor and the temporary shut- 
down of the adjacent units at Chernobyl, 
but rather from a worldwide more cautious 
attitude toward these plants, not only those 
in operation but also those due on-stream. 


VALUE OF WORLD MINERAL PRODUCTION 


The value of world crude mineral produc- 
tion in 1987 was estimated at $1,084.1 bil- 
lion in constant 1983 dollars, or $1,228.1 
billion current (1987) dollars. Details on the 
methodology employed to prepare this esti- 
mate are summarized in the 1985 edition of 
this chapter, to which the reader is referred. 


GEOGRAPHIC DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


Available information is inadequate to 
reliably extrapolate to 1987 the 1983 data 


on geographic distribution of world crude 
mineral output value published in the July- 
September 1985 edition of Annales des 
Mines, and reproduced in summary form in 
the 1985 edition of this Minerals Yearbook 
chapter. These data for 1983 appear in the 
1985 Minerals in the World Economy" 
chapter (table 2) together with correspond- 
ing figures for 1950 and 1978, and with some 
textual comments on this material. The 
reader is referred to this publication, as 
well as to its original source, for further 
information. 


COMMODITY DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


As was the case with geographic distribu- 
tion of world mineral output value, the 
inadequacy of data precludes any reliable 
extrapolation to 1987 of the various com- 
modities' shares of the totals shown for 1983 
in the 1985 edition of this chapter. Clearly 
some major shifts in percentage shares, if 
not in ranking, will have occurred as a 
result of unit price changes such as in the 
cases of crude oil and gold, to cite but two of 
the more notable commodities. For details 
on the 1983 distribution of the total, the 
reader is referred to the 1985 edition of this 
chapter, particularly to table 3, and to the 
source publication for that table. 


Table 1.—World production of major mineral commodities! 


Commodity 1983 1984 1985 1986P 1987* 


thousand metric tons 78,681 87,199 84,496 86,093 90,302 
Alumina, weight E 29,216 j ,588 82,986 ,539 
Unall i metal do- 13,904 15,714 15,867 15,341 16,016 
Antimony, mine output, Sb content metric tons. . 50,856 54,698 56,601 58,291 242 
Arsenic, trioxide? . . e" 42,126 48,402 54,731 56,513 45,840 
Beryl concentrate, gross weight do- 9,143 8,929 8,125 8,971 8,598 
Bismuth* ____________________ do 3,979 8,748 4,138 8,958 4,080 
Cadmium, smelter... - - - -- ores 17,686 19,468 18,728 18,525 18,566 
Chromite, gross weight? 
thousand metric tons. — 8,211 9,776 10,514 11,090 10,987 
Mine output, Co content metric tons 37,877 41,118 48,311 49,082 46,757 
PE ESE do... 8,088 ,018 26,901 80,676 6,964 
Columbium-tantalum concentrate? ® do 21,146 83,412 85,632 84,115 81,952 
Nine 
ine output, Cu content 
thousand metric tons 7,659 7,999 8,080 8,125 8,475 
Smelter: 
Primary* 3------------ do- 7,504 7,674 7,759 7,797 7,874 
Secondary’... do- 616 717 905 917 833 
Refined: 
Primar do- 7,816 7,862 7,919 8,080 8,219 
Secondary: do- 1.386 1.254 1.456 1.432 1.428 
Gold, mine output, Au content 
troy ounces. _ 45,168 46,827 49,184 51,620 52,481 


See footnotes at end of table. 


Table 1.—World production of major mineral commodities! —Continued 
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Commodity 1983 1984 1985 1986P 1987 
METALS —Continued 
Iron and steel: 
Iron ore, iron ore concentrates, iron ore agglom- 
erates, gross weight 
TE thousand metric tona. — 740,051 835,830 858,011 868,392 883,098 
Pig in do. — 462,291 495,554 504,695 501,777 511,500 
Ferroalloys .—------------ do. 13,008 4,948 14,907 14,715 14,682 
Steel, rule do- 662,975 710,245 716,630 710,342 729,500 
Mine output, Pb content do.. 8,857 8,262 8,428 3,876 3,454 
Smelter: 
T da- 8,248 8,176 8,401 8,277 8,311 
Secondary _________-_ — do 1.997 2,247 2,187 2,264 : 
Refined: 
imary. 2222-22-22. do... 8,265 8,161 8,370 3,229 3,177 
Nina 8 FFF do 2,024 2.295 2,292 2,354 , 
esium smelter, primary 
Miinan K metric tona. .. 260,612 826,795 819,579 328,694 821,876 
ese ore, gross weight 
thousand metric tona. _— 21,906 23,701 24,275 23,690 22,723 
Mercury, mine output, Hg content 
pound flasks. .. 180,835 195,031 197,688 179,263 178,800 
Molybdenum, mine output, Mo Neu 
metric tons. — 63,990 97,460 98,479 92,565 84,960 
Monazite concentrate (source of rare-earth metals 
x and thorium | etn RR CREE UR DRE do- 28,044 29,318 30,887 28,541 25,704 
Mine output, Ni content 
thousand metric tona. — 674 769 801 157 785 
Metal, plant output do- 646 712 129 781 809 
Platinum-group metals, mine output, metals 
content troy ounces. — 6,525 7,658 7,941 8,314 8,671 
Selenium, smelter? 5 — metric tons. — 1,408 1,494 11, 325 41,194 41,245 
Silver, mine output, Ag content 
thousand troy ounces. . 887,711 418,930 422,098 415,929 429,091 
8 smelter? 33 metric tons. — 100 100 90 
Mine output, Sn content do____ 196,942 198,463 188,635 179,877 179,718 
Metal, lor. s es dao— --— 200, 124 201,555 197,836 191,408 ; 
Titanium concentrate, gross weight: 
Ilmenite* * ______ thousand metric tons. — 2,679 8,481 8,536 8,895 8,691 
Rutile? ee es da- 315 341 878 892 450 
Titaniferous slag- - -— ---------- do. ___ 1,052 1,148 1,280 1,285 1,985 
Tungsten, mine output, W content _ metric tons_ — 40,925 46,148 46,513 42,656 40,232 
Uranium, mine output, UsOs content? do- 43,921 43,811 40,957 43,598 43,557 
ee mine output, V content do- ; ; 33,852 32, 418 87,415 
Mine output, Zn content 
thousand metric tons 6,283 6,524 6,801 6,829 7,144 
Metal, smelter: 
HDAPY T e ec cuu ee do... 5,887 6,166 6,500 6,440 6,686 
Secondary: do- 362 360 352 321 343 
Zirconium concentrate do 667 736 814 160 747 
INDUSTRIAL MINERALS 
EEE PA aan ey Sey ah ae da- 4.429 4,309 4.272 4.050 4,054 
J) dt 8 do 5,880 5,815 6,039 4,125 4,662 
Boron mineral do. ___ 2,235 2,518 2,474 2,436 2,629 
| Bromine? __-—--------------——- do— 364 397 381 974 
| Cement, hydraulic do- 916,392 939,070 3,591 999,680 1,033,408 
; Bentonite a ene VE ROOF: do... 8,099 8,828 8,787 8,802 8,690 
Fuller’s earthah?Bv·lʒʒb do____ 2,208 2,819 2,368 2,212 2,397 
/ Set een OEP do- 19,586 631 22,824 23, 347 24,064 
Corundum, natural metric tons. — 14,633 9,218 9,248 9,717 9,241 
Diamond 
Gem? o onus thousand carata.. - 23,039 26,093 26,233 89,012 89,295 
Industrial? _-_-___§_-§___________ do— 82,353 87,859 89,781 52,144 53,734 
e c ELE Aen 55,392 68,452 66,014 91,756 98,029 
Diatomite --—— thousand metric tons 1,699 1,750 1,834 1, 1,821 
Feldspar!!kk do— 3,954 4.238 4,458 4,610 4,581 
Fluorspar ~- -—-—--------------—-—- do... 4,236 4,191 4,923 4,748 4,762 
Graphite*________________ metric ton 604,206 621,549 564,816 669,187 629,815 
3 thousand metric tons. . 690 85,016 85,592 86,498 89,445 
Iodine ee metric tona — 12,591 12,488 12,784 12,971 12,706 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities! —Continued 
Commodity 1988 1984 1985 1986" 1987° 
INDUSTRIAL MINERALS —Continued 
Lime? ___________ thousand metric tons. _ 110,142 118,617 111,845 109,833 111,431 
Magnesit do 12,169 12,819 14,615 14,801 14,985 
Mica? ccr 243 216 255 289 298 
Ni ee N content of ammonia —___—_— do____ 80,382 87,957 89,546 90,148 98,004 
Per cin 3 FB do- 1,545 1,684 1,629 1,681 ,655 
, gross weight: 
J do- 140,889 151,568 148,606 188,740 145,148 
CCC VIP ee do- 2,884 2,637 2,515 2,088 2, 
ica xL n E E E E do... 6 6 14 18 
Potash, m marketable, KO equivalent do- 27,418 29,334 29,151 28,758 29,812 
AEIR ee DN TR eee do- 11.502 11.611 10,787 10,857 10,661 
lila EEEE A 158,844 172,158 178,081 176,580 182,623 
Sodium compounds, n. e. s.: 
17... ud cs ah do 21,892 28,251 28,061 28,285 29,416 
EEEE ans oh SEE at do- 4,232 4,245 4,832 4,508 4,540 
Strontium minerals? ë 3 metric tons. — 151,568 140,055 169,094 149 451 188,707 
Sulfur, elemental basis 
Elemental thousand metric tons. _ 12,701 14,088 15,105 14,896 18,978 
From pyriteeeessss o- 9,054 8,725 9,191 9,186 ,900 
—€— 323 ³ ena TUIS 28,015 29,096 80,035 80,492 91,848 
SJ; ee 8 do- 49,770 51,859 54,831 54,014 54,221 
Tale, 3 pyrophyllite do... 7,061 ,594 648 1,496 7,550 
Vermiculite metric tona _ 444, 172 494,022 504, 486 524,150 545,190 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? 5 _____ thousand metric tona... 4,295 4,847 4,441 4,870 4,450 
Anthracite ________ million metric tons... 298 318 337 344 355 
Bituminoun s do- 2,065 2,199 963 8,041 8,129 
Lignite. 2... _--_ do- 1,047 1,108 1,157 1,180 1,212 
3 EOE LAE E EEE. do- 4,010 4,225 4,451 4,565 4,696 
Coke:!! 
Metallurgical.. .. . thousand metric vai = 330,011 $40,719 848,969 844,493 849,141 
Gy NEN SE: 11,681 11,851 12,164 12,129 11,798 
Gas, natural, marketed . billion cubic ps = 54,041 60,019 62,022 63,476 68,074 
Naturalgasliquids*. million 42-gallon berrels. — 1,439 1,626 1,612 1,638 1,610 
Peat poete a ver thousand metric tona. _ 220,866 212,578 206,545 218,146 228,535 
Petroleum 
Crude million 42-gallon barrels. — 19,333 19,838 19,581 20,400 20,475 
Refined — — ee eee Fe 20,640 22,412 21,510 22,088 1 
ee sa from the l edi of this cha 196 odi nerally 
tes numerous revisions corresponding table in previous editions chapter. gene 
conform to those published i in appropriate commedity chapters of volume I of the “Minerals Yearbook,” 1 edition. 


3 


"Includes only that metal that is clearly identified as secon 


and secondary, and for some of those, no basis i 


secondary. Some countries do not distinguish between 
is available for estimating the breakdown of total production. 
AEN NILUM IU NM "Primary" (see footnote 6). 


for such 
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TRADE 


In 1986, the aggregate value of total world 
international trade in mineral commodities 
was estimated at $499.7 billion, about 18.7% 
below the 1985 level, and 37.6% below the 
record high set in 1980. Comparable data for 
1987 were not available in time for inclu- 
sion in this chapter. Incomplete returns 
suggest that the 1987 level may prove to be 
somewhat higher than that for 1986 if 
increases in crude petroleum and petroleum 
preduct prices registered through August 


Year 


What the foregoing table cannot illus- 
trate is that the entire decline in total 
mineral commodity trade value from 1983 
onward is the result of the diminishing 
value of energy materials traded. This can 
be seen in table 2, which provides reported 
data on the value of trade for major groups 
of mineral commodities as well as the value 
of total commodity trade for 1981-86 inclu- 
sive, and which incidentally, serves as the 
basis for the foregoing estimates of total 
mineral commodity trade. From this table, 
it is apparent that the aggregate value for 
the groups of nonfuel mineral commodities 
shown has advanced steadily since 1983— 
up 5.5% in 1984 with respect to 1983, up 1% 
in 1985 with respect to 1984, and up 3.296 in 


are not more than counterbalanced by de- 
clines through yearend. A data series for 
the estimated value of all international 
trade in mineral commodities for 1980-86 
inclusive appears in the following tabula- 
tion, which also demonstrates the general 
trend of decline in value since 1980 (there 
was a slight resurgence in 1984 according to 
latest available data), as well as the declin- 
ing share of total commodity trade account- 
ed for by mineral commodities: 


Mineral 
Estimated value rU 
of all mineral Change from ov 
ities previous year commodities 
(million current dol (percent) traded 
lars) (percent) 
$800,500 +37.7 40.0 
764,600 -4.5 38.9 
,900 r-9.2 81.5 
1681, 500 -9.0 84.8 
,200 +.8 83.2 
615,000 -2.9 81.8 
499,700 -18.7 23.6 


1986 with respect to 1985—while the year- 
to-year changes in mineral fuels were con- 
stantly down; 1.5% between 1983 and 1984, 
4.3% between 1984 and 1985, and a prodi- 
gious 27.2% between 1985 and 1986. The 
distribution of the value of major world 
mineral commodity exports by commodity 
groups for 1981-86 is shown in table 2, and 
table 3 shows the percentage changes for 
each of these groups from year to year. It 
should be noted that the source publications 
for table 4 provide considerable detail on 
the geographic pattern of world trade in 
these commodities, and may be of consider- 
able use to readers interested in regional 
analysis. 
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CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


Available statistics on 1987 worldwide 
consumption of selected major nonfuel min- 
erals shown in table 5 all show increases 
over the levels attained for 1986. Although 
these 1987 results are to a significant extent 
the results of estimates for a number of 
countries that are subject to change in the 
next year as more complete results are 
obtained, it is believed that the pattern of 
rising consumption of these major products 
. will be preserved when the more complete 
results become available. It should be noted, 
however, that percentage growth rates that 
could be calculated from these data may 
well be subject to change. 

In the case of the ferrous metal materials 
measured, the consumption of both iron ore 
and iron and steel scrap advanced as func- 
tions of increased output of pig iron and 
crude steel; in the case of iron ore there 
were indications that world inventories of 
ore declined somewhat as the growth rate 
logged for consumption exceeded that for 
production. The upturn in scrap consump- 
tion roughly matched the increase in steel 
output on a percentage basis, suggesting 
that there would be little if any change in 
the ratio of iron ore to scrap as furnace 
charges on a global basis. 

Before summarizing on the nonferrous 
metal use situation, it is essential to com- 
ment on the nature of some of the data 
published. Examination of table 5 shows 
that separate statistics have been provided 
for market economy countries and centrally 
planned economy countries. This has been 
done for two reasons. First, the consump- 
tion trends from year to year for these two 
groups of countries often differ, in that the 
trends in market economy countries are 
influenced to a significant extent by varia- 
tions in the economies of the countries 
included, while the trends in centrally 
planned economy countries are the result of 
rigid economic planning. Second, however, 
and perhaps more importantly, the con- 
sumption figures for the centrally planned 
economy countries are universally apparent 
consumption figures—that is, they repre- 
sent the sum of production (often estimated) 
and imports minus exports, plus or minus 
variations in stocks (where such informa- 
tion is available). As such, any change in 
the level of any of these component figures 


will result in a change in the calculated 
apparent consumption, and for several com- 
modities in this group there are differences 
between production estimates by the U.S. 
Bureau of Mines and those by Metallge- 
sellschaft AG, the source of these consump- 
tion figures. Hence, the consumption num- 
bers provided here would differ if Bureau 
production numbers were substituted in the 
formula. For instance, substitution of the 
Bureau's estimates for refined copper out- 
put for 1987 would lower the centrally 
planned economy countries consumption by 
464,000 tons. Similar but smaller reductions 
would result for lead and zinc, but results 
for aluminum, cadmium, magnesium, nick- 
el, and tin would be but little altered. 

Bearing the foregoing in mind, and as a 
result considering the consumption data for 
the centrally planned economy countries as 
a measure more of year-to-year trends than 
of precise quantities of materials consumed, 
one can examine consumption changes and 
their relationships to production changes. 
In the case of all of the commodities listed 
except zinc, the level of consumption in- 
creased by a larger percentage than did 
metal output, suggesting a reduction of 
inventories. In the case of zinc, the opposite 
was true, with metal output rising propor- 
tionally more than consumption. Examin- 
ing the relative performance of the two 
groups of countries, the market economy 
countries showed larger growth rates for all 
nonferrous commodities listed between 1986 
and 1987 than did the centrally planned 
economy countries, and indeed in the case 
of tin and zinc, the latter group registerod 
declines. 

Considering finally the fertilizer materi- 
als and sulfur, all showed gains in consump- 
tion levels in 1987. Nitrogenous fertilizers 
continued a steadily upward pattern dating 
back for a number of years, while phosphat- 
ic and potassic fertilizers and sulfur re- 
versed their 1985-86 downturns. 


MINERAL FUEL COMMODITIES 


Mineral fuel consumption, shown in table 
5 in terms of standard coal equivalent (SCE) 
to facilitate interfuel comparisons, ad- 
vanced again in 1987 to a record high. 
Indeed, the growth rate in terms of total 
energy consumption was greater than that 
between 1985 and 1986 or between 1984 and 
1985. Considering the relative share of total 
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energy provided by each energy source list- 
ed, solid fuels in 1987 lost a very small 
fraction, liquid fuels suffered a slightly 
greater loss, and primary electricity lost 
marginally, with all of the losses being to 
natural gas, which registered not only a 
quantitative gain, but a gain in share of the 


total as well. It seems noteworthy that 
although total energy consumption reached 
a new peak in 1987, the liquid fuel compo- 
nent had yet to reach the level that it 
attained in 1979, a total of 3,947 million 
metric tons SCE. 


INVESTMENT 


Comprehensive world mineral industry 
investment data do not exist, but limited 
material published on aggregates of invest- 
ment in some elements of the world mineral 
industry suggest a downturn in the invest- 
ment level, at least in market economy 
countries in 1987. Steel industry invest- 
ments in Organization for Economic Coop- 
eration and Development (OECD) countries 
are not yet available for 1986 but, as shown 
in table 6, increased by only 596 in 1986 for 
the organization as a whole, with Turkey 
and the United States showing significant 
decreases in their investments for the year, 
with decreases of 30.5% and 47.4%, respec- 
tively. For the rest of the OECD, significant 
increases by Australia (262%), Canada 
(58.6%), and Japan (42.2%) were not match- 
ed by the countries of the European Eco- 
nomic Community (EEC) and the European 
Free Trade Association (EFTA). Investment 
in the steel industries of the EEC members 
remained stable while similar investment 
increased by 7.8% in the member countries 
of EFTA. In the Latin American countries, 
increased investments in the steel indus- 
tries of Argentina, Chile, and Venezuela 
were not large enough to offset the large 
decreases in the investment levels in Brazil, 
Colombia, Mexico, and Peru. The decrease 
of 27.8% in 1986 in the investment level in 
the steel industries of the Latin American 
countries continues the trend of the past 3 
years but is larger than the decreases of 
22% and 21.9% of 1984 and 1985, respective- 
ly. If data for the world steel industry as a 
whole, including those of the centrally 
planned economy countries, were available, 
they presumably would show the same pat- 
tern as those reported, that is, remaining 
fairly stable with increases in some coun- 
tries being offset by decreases in others. 
However, the lack of comprehensive infor- 
mation on the centrally planned economy 
countries makes it impossible to determine 
whether the overall trend was up or down 
despite recorded increases or decreases in 
production of the materials involved. 

Market economy petroleum industry in- 
vestment as reported by the Global Energy 


Component of the Chase Manhattan Bank 
has been summarized in table 7 of this 
chapter but only presents information for 
1986. However, the information for 1986 
shows that the trend of lower and lower 
investment in the petroleum industry 
around the world continued in 1986, with an 
increase only in the Far East and Oceania. 
The increase of 4% in this area was not 
significant enough to offset the large drop 
in the amount invested in the United States 
(-41.6%), other countries of North America 
(-30%), and Africa and the Middle East 
(-18%) as well as the rest of the areas listed, 
resulting in a decrease in the total amount 
invested of 26.196 for market economy coun- 
tries as a whole. The continuing military 
conflict in the Middle East and high produc- 
tion levels of the oil-producing countries— 
which resulted in relatively inexpensive 
crude oil—make it highly unlikely that 
investment levels in the petroleum industry 
even reached the level of 1986 much less 
increased in 1987. With the petroleum in- 
dustry as with the steel industry, it is 
almost assured that the investment rate in 
centrally planned economy countries did 
not exceed or was otherwise different from 
the rest of the world. 

Data presented on U.S. foreign invest- 
ment in mineral industry activity are up- 
dated to 1987 in table 8 of this chapter. 
These data show that U.S. direct foreign 
investment in the petroleum industry con- 
tinues to rise each year and that in 1987 
U.S. direct foreign investment in the min- 
ing, smelting, and refining industries also 
increased (+2.6%), as did the reinvested 
earnings of foreign affiliates. This latter 
category showed a dramatic increase in 
1987, with reinvested earnings in the smelt- 
ing and fabricated metals industries al- 
most doubling and those in the petroleum 
industry increasing more than fivefold. In- 
come, however, in the petroleum industry of 
this group increased only slightly while the 
income from the mining, smelting, and 
refining industries increased by 51.3% over 
the previous year. 
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TRANSPORTATION 


MARINE TRANSPORT 


Bulk carriers, freighters, and tankers are 
the three classes of marine vessels engaged 
in transporting mineral commodities. It 
should be noted that vessels in each of these 
categories are not devoted wholly to miner- 
al commodity transport. Bulk carriers move 
agricultural products as well as crude min- 
erals and mineral fertilizers, while freight- 
ers, because of their great variety, can be 
devoted wholly to hauling mineral products 
or wholly to moving nonmineral goods, as 
well as carrying mixed mineral and non- 
mineral cargoes. Tankers, although largely 
engaged in moving crude oil and refinery 
products, also transport liquid chemicals, 
molasses, wine, and other fluids. 

Although physical characteristics of 
vessels—size, draft, age, crew requirements, 


Freighters.—The world’s freighter fleet 
decreased in 1987 by 214 vessels compared 


with a decrease of 1,151 vessels in 1986 and 


a decrease of 82 vessels during 1985. The 
total deadweight tonnage of the freighter 


type of propulsion system, etc.—as well as 
fuel costs have an undeniable influence on 
shipping industry performance, problems of 
and changes in the quantity and quality 
and types of material moved also signifi- 
cantly affect the shipping sector of the 
world economy. Unfortunately, comprehen- 
sive data in this regard are not available. 

Bulk Carriers.—During 1987, the world’s 
bulk carrier fleet decreased by 412 vessels 
compared with a decrease of 302 vessels 
during 1986 and an increase off 227 vessels 
in 1985. During 1987, total deadweight ton- 
nage of bulk carriers decreased by 1.3% 
compared with a decrease of 3.6% during 
1986 and an increase of 4.6% during 1985. 
The following tabulation shows the distribu- 
tion of the bulk carrier fleet of the world as 
of December 31, 1987: 


Number Deadweight 
d ( 
vessels long tons) 
895 81,288 
540 30,461 
867 21,541 
498 18,943 
396 4,259 
248 10,717 
220 ,124 
140 7,098 
228 ,696 
83 4,819 
98 ,809 
107 4,162 
80 8,988 
53 8,541 
68 2,106 
17 2,588 
91 2,475 
60 2,840 
29 2,260 
24 2,253 
63 2,124 
83 2,019 
52 1,802 
50 1,604 
807 33,197 
5,802 224,809 


fleet decreased by 1.6% during 1987 com- 
pared with a decrease of 6.1% in 1986 and 
an increase of 1.4% during 1985. The follow- 
ing tabulation shows the distribution of the 
world’s freighter fleet at the end of 1987: 
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; tonnage 
Country of registry : Bal ^ (thousand 
long tons) 

Panama 1,681 16,474 
USSR A 1,740 11,878 
CCTV 816 8,019 
United States 406 7,418 
CCC ˙ AA 640 5,643 
Japan 543 5,186 
TTT 299 4,180 
mS 298 8,568 
Germany, Federal Republic of 300 2,834 
ingapore DEP mU 228 2,847 
Netherlands 306 2,216 
aiwan.. 2222222 142 2,281 
Y VIR c t 176 2,005 
United Kingdom ^7 LI 117 1770 

ni OM -------- ; 
Philippines 224 1.691 
Korea, Republic of ___——_-— 220 1,648 
Denmark 142 1,509 
Romania 212 1,468 
J onte 206 1,451 
Poland ......-------- 151 1,418 
rz] ie 146 1,418 
Other ę A 3,451 28, 119 
C 12,572 116,937 


Tankers.—During 1987, the world's tank- 
er fleet increased by 91 vessels as opposed 
to a decrease of 457 vessels during 1986 and 
a decrease of 26 vessels during 1985. Contin- 
uing the trend to the use of medium-size 
tankers of the past several years, during 
1987 the average gross and deadweight 
tonnages decreased by 1.5% and 1.7%, re- 
spectively. The following tabulation pre- 
sents the distribution of the tanker fleet of 
the world at the end of 1987: 


Country of registry of nnag®e 
vessels (thousand 
long tons) 
Liberia 616 58, 830 
Panama 602 20, 985 
Japan_-—------------- 844 18,056 
United States 254 6,877 
Greece 207 16,779 
PFC 127 10,404 
FFC 107 9,832 
Norway_____________ _ 107 7,761 
U. SSR 434 6,825 
— s 3 BE 
ingapore ________-__- , 
France 4,435 
88 71 985 k------------- 96 iM 
Paii oc ses eet ; 
Brazil 82 3,511 
Fan ->na ͤ ccs s 3,469 
Saudi Arabia 61 3,134 
India ___________-_-_- 3,022 
United Kingdom . -----—- 9 2,925 
Jö ĩͤ ee 1,406 41,413 
Total emi 5,090 245,906 


Information that in past years appeared 
in the British Petroleum Co. PLC (BP) 


annual publication “BP Statistical Review 
of World Energy,” showing the variations in 
the world tanker fleet by size categories, 
was not available at the time of publication 
of the minerals yearbook and therefore is 
not included in this chapter. However, ac- 
cording to other sources, the total dead- 
weight tons of tankers and combined tank- 
ers (which can carry liquid or bulk cargo) 
that were being dismantled and melted 
down to scrap fell to 7.5 million deadweight 
tons in 1987, one-half the 1986 figure of 15.2 
million tons and about one-quarter the 1985 
level of 29.3 million deadweight tons. Re- 
portedly, the resale value of large tankers 
in 1987 was above their scrap metal value, 
thus preventing scrapping. 

Information furnished by the Maritime 
Administration, an agency of the U.S. De- 
partment of Transportation, shows that the 
average deadweight tonnage of new tankers 
delivered during 1987 was 51,452 long tons, 
which continued the trend of the past few 
years to the use of tankers in the small to 
medium range. Tankers under construction 
at the end of 1987 demonstrated the same 
trend, with the average deadweight tonnage 
at 64,671 tons. The following tabulation 
shows, by country of construction, the num- 
ber of tankers being built or on order at the 
end of 1987: 


Number Deadweight 
Country of 
vessels (long tons) 
Korea, Republic off 86 9,421,300 
oe es a irs 25 13095800 
uu — P , , 
E -E 
Finland. thie he ease ect, 11 27,500 
Romania 10 625, 300 
Spann 10 322, 100 
CJ EAR EE 9 469,500 
Poland ~- ----------—-- 9 418,500 
CTT 8 180,300 
meus TTL 7 839,800 
Germany, Federal Republic of 5 ,400 
/ ee 3 251,700 
Mexico 3 000 
igium JFF Se tra has 8 117,700 
United States 8 1,200 
Norway 3 500 
Argentina˖e.. 8 18,900 
Netherlands 3 10,200 
United Kingdom 2 66,400 
USSR AAA ne 2 56,600 
Indonesia ___________~_ 2 6,800 
pauwen FFF i 95300 
ortu ga ; 
Philippines 1 4,100 
Malaysia 1 8,400 
Turkey. --- 2 1 2,100 
Total 302 19,530,700 
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OCEAN FREIGHT RATES 


Data on ocean freight rates, last publish- 
ed by the United Nations in its Monthly 
Bulletin of Statistics for December 1984 
have not been updated by that source to 
provide a continuation of the information 
normally presented in this section of this 
chapter. Other sources that report on ocean 
freight rates, however, show that although 
rates for dry cargo fluctuated during the 
year, which is normal owing to seasonal 
demand, they ended the year, in general, 
without having changed much. Although 
the rates themselves fluctuate according to 
seasonal demand, other factors also deter- 
mine ups and downs in the rates. Some of 
these factors are the size of the ship, the 
availability of different size ships, cost of 
marine fuel, and the general economic con- 
ditions in the importing countries. 

Indications also showed that tanker rates 
generally followed the same fluctuations as 
those for dry cargo, ending the year general- 
ly unchanged. According to media reports, 
other factors have been added to consider- 
ations of ocean freight rates and their 
impact on international shipping. One of 


these factors is the toll rates for the Pana- 
ma and Suez Canals. Higher tolls in these 
two waterways combined with stable or 
falling ocean freight rates could be the 
deciding factors in the routes tankers take. 
There were reports that tankers sailed 
around southern Africa rather than use the 
Suez Canal because lower ocean freight 
rates and cheaper fuel made the additional 
mileage more economical than using the 
canal. Another factor that is becoming more 
and more apparent is the excess tanker 
availability. Shipowners sometimes accept 
rather low rates rather than have the 
Shipping capacity be idle. Reportedly, in 
October 1973 freight charges of a crude oil 
cargo on a supertanker voyage from the 
Persian Gulf to Western Europe amounted 
to 106% of the value of the cargo; by 1987 
the freight rate had plummeted to 3% of 
the value of the oil. 


PANAMA AND SUEZ CANALS 


Data on 1987 mineral commodity ship- 
ments through the Panama Canal dropped 
significantly in 1987 as is shown in the 
following tabulation: 


Fiscal year! 
1983 1984 1985 1986 1987 
Number of transits: 

rcial ocean traffic 11,707 11,230 11,515 11,925 12,280 
c CORE 8 1,247 1,293 1,251 1,853 1,214 
Toal utor el ste 12,954 12,523 12,766 18,278 18,444 

Cargo moved (thousand metric tons): 

ial ocean traffic: 
Mineral commedities |... 72,219 72,210 74,128 74,139 69,797 
Other commodities... 75,108 70,515 66,740 68,052 81,280 
Subtotaall“ll 147, 927 142,725 140, 868 142,191 151,077 
Other traffic ____________________ 864 336 265 184 212 
Total 5x: ocn ] eene teet o 148,291 143,061 141,183 142,875 151,289 
1Year ending Sept. 30 of that stated. 


In fiscal year 1987, mineral commodities 
accounted for 46.1% of all commercial 
ocean traffic through the Panama Canal, a 
figure lower than the 52.1% recorded in 
1986 and 37.4% lower than the amount 
moved just 5 years earlier in 1982. Table 
10 shows mineral commodity movements 
through this canal during 1985-87 by major 
mineral groups. 

In terms of major mineral commodity 
groups, fuels remained dominant in 1987 
but were only 49.4% of the total compared 
with 56.3% of the total in 1986 and 52.5% in 
1985. Industrial minerals moved into second 
place in 1987 with 25.9% of total mineral 


commodities compared with 21.1% and 
23.4% in 1986 and 1985, respectively. Total 
metals dropped to third place in 1987 with 
24.7% of total mineral commodities al- 
though they increased by 2.8% over the 
amount moved in 1986, which was 22.6% of 
the total mineral commodities moved. Iron 
and steel ingots and semimanufactures re- 
mained the dominant single metals class; 
fertilizer materials were again the over- 
whelmingly dominant industrial minerals 
class; refined petroleum was again for the 
fourth year the dominant fuel commodity 
and accounted for slightly more than one- 
half of the mineral fuels moved through the 
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Panama Canal during 1987. Mineral com- 
modities moved through the canal during 
1987 were at the lowest tonnage level in at 
least the past 10 years and have been 
replaced by grains and other agricultural 
products as the dominant commodity group 
being moved through the Panama Canal. 

In 1987, mineral commodities accounted 
for 55.596 of all commercial traffic through 
the Suez Canal, a drop of 6.3% from the 
amount transited during 1986 and the low- 
est amount since 1982. The number of 


Table 11, which distributes mineral com- 
modity movements through the Suez Canal 
by commodity and by direction, shows that 
fuels remained the single largest major 
group of mineral commodities moved 
through this canal, with the metals group 
ranking second and the industrial minerals 
group ranking third. As in past years, iron 
ore was the most significant component of 
the metallic commodity group while fertiliz- 
er materials ranked first among the indus- 
trial minerals, as was the case for the 
Panama Canal. Significant decreases were 
registered during 1987 in the amount of 
cement moved (down 36.5%) and crude 
petroleum (down 24.7%) while the amount 
of coal and coke moved through the canal 
increased by 68.7%. Greater detail on Suez 
Canal mineral shipments can be found in 
the Suez Canal Annual and Monthly Re- 
ports. 


OVERLAND TRANSPORT 


The paucity of detailed information avail- 
able has prevented detailed study of the 
overland international transport of mineral 
commodities. Large-scale international rail 
shipments of mineral cominodities were 
confined chiefly to movements between the 
United States and Canada and Mexico and 
to transfers of materials within Europe 
south of the Baltic Sea. Notable exceptions 
continued to be the shipment of large quan- 


transits was also lower in 1987 than any 
year since 1982. Despite the fewer transits 
and lower tonnage of cargo moved, the Suez 
Canal earned Egypt $1 billion in the first 10 
months of 1987, up $50 million from a year 
earlier. An increase in ships’ tolls, sched- 
uled for 1988 had been canceled because of 
the world financial turmoil. The following 
tabulation shows the number of transits 
and the total amount of cargo moved 
through the Suez Canal for the period 
1984-87. 


1984 1985 1986 1987 
sE 20,157 18,654 17,183 16,248 
NT 1,204 1,187 1,220 1,298 
sia 21,361 19,791 18,403 17,541 
ium 159,020 149,833 152,259 142,565 
E 104,708 107,763 110,198 114,370 
T 268,128 251,596 262,452 256,985 


tities of iron ore from Sweden to Narvik, 
Norway, for loading onto vessels for export 
through that port and to the flow of a 
variety of minerals from several southern 
African nations through the Republic of 
South Africa for export through that coun- 
try’s ports. 

Major international pipeline movements 
of crude petroleum and natural gas in 1987 
were, in general, confined to the same areas 
cited as the centers of rail movements of 
mineral commodities. Noteworthy here, 
however, was the continuing operation of 
the pipelines for both oil and natural gas 
from the U.S.S.R. to the other centrally 
planned economy countries and on to some 
market economy countries of Europe. De- 
spite the continued military conflict in the 
Middle East, more and more reliance was 
being placed on the movement of crude oil 
through pipelines, partly a response to the 
increased military action against tankers in 
the Persian Gulf, which resulted in a de- 
cline in the amount of crude petroleum 
moved through the Suez Canal in 1987. 
Construction of new pipelines by Iraq, Saudi 
Arabia, and Turkey was significantly ac- 
celerated in 1987 as a result of the military 
conflict in the area. Eventually the pipeline 
system in this area will remove more than 
one-half of the oil going through the Strait 
of Hormuz and thus realign the world’s oil 
export situation. At the end of 1987, these 
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pipelines were already carrying more than 
4 million barrels of oil per day that just a 
couple of years earlier would have been 
moved by tankers. In 1987, a 40-inch- 
diameter-pipeline system was opened in 
Iraq. It now moves 500,000 barrels of oil per 
day from the oilfields near Basrah to the 
Kirkuk Oilfields in the northeast of the 
country, where it connects to an expanded, 
existing pipeline to Ceyhan, Turkey. This 
new expansion increased Iraq’s pipeline 
capacity to 1.5 million barrels per day. 
Additional expansion being worked on was 
expected to bring Iraq's pipeline capacity 


before 1990 to at least 6.5 million barrels 
per day, moving oil to both Ceyhan and to 
Yanbu in Saudi Arabia. Another pipeline 
having an impact on tanker shipments is 
the Trans-Isthmus Pipeline, which carries 
about 600,000 barrels of oil per day from 
tankers in the Pacific Ocean to the Carib- 
bean Sea, thus bypassing the Panama Canal 
and the fees and tolls associated with the 
canal. 

Information on rail and pipeline trans- 
port of mineral commodities within certain 
individual countries is provided in the ap- 
propriate country chapter. 


PRICES 


Comprehensive data on market prices for 
crude minerals and mineral products for 
the world as a whole do not exist, and even 
the data that are available and published 
are not comparable between countries, par- 
ticularly between the market economy 
countries and the centrally planned econo- 
my countries. However, the regularly pub- 
lished prices for selected major commodities 
in key market areas can be regarded as 
indicative of general world price trends. 
Tables 12, 18, rnd 14 summarize prices for 
selected metals in the United States, the 
United Kingdom, and Canada, respectively, 
for 1983-1987, inclusive, with monthly data 
provided for 1987. Overall, the picture for 
these commodities was far brighter than in 
1986; of 20 prices listed in the tables, 18 
were at higher levels on average in 1987 
than in 1986, with all of those showing 
increases that exceeded the U.S. inflation 
rate, most by very substantial margins. Of 
those listed, nickel (Canadian price) and 
cobalt (U.S. price) were the only metals that 
logged price drops. Moreover, although 
there were notable exceptions, the prices 
generally trended upward throughout the 
year. This was true perhaps most signifi- 
cantly for Canadian nickel. Although its 
1987 average price was below that of 1986, it 
showed an increase in every month, and its 
average was low only because all listed 
prices in 1987 were substantially below the 
1986 average. Other notable exceptions 
were the London gold price, which peaked 
in May, and the silver prices in the three 
markets, each of which peaked in April. 

It is perhaps worthy of note that the data 
series for cobalt used for this chapter was 
changed from the Engineering and Mining 
Journal “Metals Week” price for shot/ 
cathode in 250-kilogram lots to the average 
annual spot price for cathode, and which 


does not include monthly results. Two other 
metals for which annual average prices 
weré readily available also showed ad- 
vances between 1986 and 1987; the New 
York price for mercury advanced from 
$232.785 to $295.503 per 76-pound flask, and 
the major producers price for platinum rose 
from $514.147 to $600.00 per troy ounce. In 
contrast, the average New York price for 
antimony declined frem 121.902 cents per 
pound to 110.581 cents per pound between 
1986 and 1987. 

Among the industrial minerals and their 
chemical derivatives, contract prices for 
export sulfur were significantly lower in the 
first half of 1987 than in the last half of 
1986, and declined marginally in most cases 
in the second half of 1987, with measurable 
differences between the prices quoted for 
major export centers. In the U.S. gulf coast, 
f.o.b. prices that ranged between $130 and 
$136 per ton in the second half of 1986 fell 
to $95 to $107 per ton in the first half of 
1987, and for the second half of 1987, the 
lower limit remained $95 per ton but the 
upper limit slipped to $100 per ton. Canadi- 
an prices, f.o.b. Vancouver, which were $125 
to $135 per ton in the second half of 1986, 
declined to $08 to $110 per ton in the first 
half of 1987 and fell further to $90 to $100 in 
the second half of that year. The Middle 
East price, $120 per ton in the last half of 
1986 (and as such the lowest sulfur price 
recorded), declined to $100 to $107 per ton 
for the first half of 1987, and further to $95 
to $100 per ton for the second half of that 
year. In the case of Poland, the sulfur price 
f.o.b. Gdánsk was in the range of $185 to 
$145 per ton in the second half of 1986, 
declined to $110 to $113 per ton for the first 
half of 1987 and fell even further to $977 to 
$101 per ton for the second half of the year, 
leaving it the highest priced sulfur from a 
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major exporter, but only by a very small 
margin. 

Urea export prices ranged from a low of 
about $65 per ton f.o.b. Eastern Europe in 
bulk to a high of $85 per ton f.o.b. Middle 
East ports for bagged product. The U.S. 
price on a bulk basis f.o.b. gulf ports was at 
about the same level as the Middle East 
product at the start of the year. The urea 
export price generall advanced across 
1987, reaching a range of $90 per ton for the 
East European product to $115 per ton for 
the bagged Middle East product. Although 
there was a general upturn as indicated, 
prices for the Middle East product fell 
rather sharply between June and July. 
After holding level through August, they 
advanced again sharply in September, with 
a very slight increase thereafter through 
yearend. 

In the case of ammonia, prices rose sharp- 
ly from January to May, with the f.o.b. 
Caribbean price increasing from slightly 
below $90 per ton at the start of the year to 
$125 per ton by May 1, a level that was 
maintained for a month until a decline set 
in that bottomed at about $90 per ton at the 
start of October. This was followed by a very 
slight but steady increase to almost $95 per 
ton by yearend. 

In contrast, potassic fertilizers enjoyed an 
uptrend in price across the year. Starting at 
$58-$59 per ton standard, f.o.b. Vancouver, 
in January, a level that held through March 
1, potassium chloride at first registered 
small gains and then larger ones until a 
plateau of about $75 was reached on Sep- 
tember 1. After 2 months of stability, a 
slight increase was logged between Novem- 
ber and December, followed by another 
month of essentially unchanged price, with 
the yearend price at about $76. 

Pricing patterns for phosphatic materials 
in 1987 were quite varied, but all registered 
higher levels at yearend. Triple superphos- 
phate in bulk, f.o.b. U.S. gulf ports, started 
the year at about $113 per ton and ended 
the year at about $140 per ton. It reached a 
peak of $150 per ton in August, with a 
relatively steady downturn thereafter. 
Diammonium phosphate in bulk was priced 
at about $160 per ton f.o.b. U.S. gulf coast 
at the start of the year, and after an up- 
turn through January, suffered reductions 
through February and March, bottoming at 
$150 per ton through the first of May, and 


then advancing to about $185 per ton on 
August 1. There followed a drop to $175 for 
the month of September, and then an up- 
turn to a level of about $195 at yearend. The 
phosphoric acid price, expressed in terms of 
dollars per ton of contained P4O,, f.o.b. U.S. 
gulf ports, showed remarkably little change 
over the year, rising from about $230 to 
$250 during January and February, and 
holding at that level through the end of 
year except for a very small upturn in July 
and a balancing drop in September. 

The pricing of energy materials on a 
global basis is so complex that the summary 
that follows can only touch on the broadest 
of generalities. The U.S. Department of 
Energy's compilation of average world 
crude oil prices shows an increase of 1.4% 
between January 1l, 1987 and January 1, 
1988, from $16.34 per barrel to $16.57 per 
barrel, but these global year-start-to- 
yearend results are a vast oversimplifica- 
tion of the actual events of the year. For 
example, breaking the world aggregate into 
two parts, one consisting of prices for OPEC 
and the other of prices for non-OPEC coun- 
tries, the OPEC countries' average crude 
price advanced by nearly 4.2% across 1987, 
from $16.10 per barrel to $16.77 per bar- 
rel, whereas the average per-barrel price 
for non-OPEC countries dropped by 1.4% 
across 1987, from $16.44 to $16.21. These 
yearend-to-yearend comparisons, however, 
do not reflect substantial fluctuations 
across the year. For the non-OPEC coun- 
tries, the average crude oil price advanced 
by 84 cents between January 1 and March 
18, by an additional 73 cents between March 
13 and May 29, and by an additional 89 
cents between that date and August 7. Then 
a sharp drop set in that bottomed at $15.41 
on December 18, with an 80 cent recovery 
by January 1, 1988. In contrast, the average 
OPEC price advanced by $1.25 between 
January 1 and March 13, 1987, increased by 
only 3 cents by May 29, and by only 20 cents 
more by August 7. Thereafter, it fell to 
$16.23 per barrel by December 18; it recov- 
ered 54 cents by January 1, 1988. 

There were similar price declines evident 
in the case of petroleum refinery products, 
but to detail them would require far too 
much time and space in this summary. The 
most important effect of the restrained oil 
prices was that upon other energy prod- 
ucts—coal and natural gas—and upon pri- 
mary (hydroelectric and nuclear) electric- 
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ity generation. The availability of more- 
than-adequate liquid fuels at relatively low 
prices obviously restricted price increases 
for competitive fuels, to the detriment of 


energy producers, but on the other hand, 
the availability of energy commodities at 
noninflated prices was advantageous to 
nonfuel mineral producers and processors. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF 
MAJOR MINERAL COMMODITIES 


The final 24 tables of this chapter, tables 
15-38, extend the statistical series on pro- 
duction that was started in the 1963 edition 
of the "Area Reports: International" vol- 
ume of the "Minerals Yearbook" and was 
subsequently updated and expanded in the 
1965 and 1967-86 editions. They are primari- 
ly a supplement to other statistical data 
within this chapter but also serve as a 
summary of international production data 
for major mineral commodities covered in 
greater detail, on a commodity basis in 
volume I of the 1987 "Minerals Yearbook" 
and on a country basis in volume III. 

In this edition, the data presented in 
these tables, in most instances, correspond 
with the data in the individual commodity 
world production tables appearing in vol- 
ume I and may differ somewhat from a total 
that might be obtained by adding figures 
presented for any single commodity in each 
of the country chapters of volume III. This 
apparent disparity results frem problems of 
scheduling the compilation of tables in the 
numerous commodity and country chapters 
in the two volumes. In an effort to provide 
the user with the most up-to-date informa- 


tion possible, data received after completion 
of worldwide commodity production tables 
(volume I) have been included in many of 
the individual country production tables 
(volume III). Limitations of time, however, 
have prevented the incorporation of these 
revisions in the abbreviated versions of the 
world commodity tables included here. 
Thus, a more precise figure for total world 
production of any commodity could be ob- 
tained by adding figures presented in the 
individual country chapters. For summary 
purposes, however, the tables of this chap- 
ter are sufficiently correct without the in- 
clusion of these revisions. 

The series of data on world trade in major 
mineral commodities that appeared in earli- 
er editions of this chapter (tables 57-69 in 
the 1976 edition) could not be included 
owing to scheduling problems. 


18enior Foreign Mineral Specialist, Division of Interna- 
tional Minerals. 
*Chief, Branch of Geographic Data, Division of Interna- 
tional Mine rals. 
*Callot, F. Production et consommation mondiales de 
minerals en Annales des Mines. Nos. 7, 8, 9, July-Aug.- 
1985, pp. 3-123. 

3 100 data lines, but 8 of those are totals 
of others; those total lines are not included in tho total of 
E distinct commodities or forms of commodities counted 

re. 
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Table 2.— Value of world export trade in major mineral commodity groups 
(Million U.S. dollars) 


Commodity group 1981 1982 19837 19847 19857 1986 

Metals: 
All ores, concentrates, scrap — — — 28,187 24,481 23,241 25,448 24,863 24,112 
Iron and steel! 78,419 68,782 61,822 66,125 69,698 72,722 
Nonferrous metals 36,279 31,967 86,575 86,185 84,536 86,172 
Total A 187,885 125,180 121,144 127,758 129,097 188,006 
Nonmetals, crude only 10,956 9,988 9,325 9,857 9,952 10,540 
Mineral fues 474,266 430,384 884,188 878,406 862,158 263,738 
Grand total! 623,101 565,502 514,657 516,021 501,207 401,284 
All commodities ___________ _ 1,965,890 1,848,930 1,812,944 1,909,324 1,981,217 2,117,895 


"Revised. 

Data presented are for selected major commodity groups of the Standard International Trade Classification, Revision 
2 (SITC-R2) and as such exclude some mineral commodities classified in that data array together with other (nonmineral) 
commodities. SITC-R2 categories included are as follows: All ores, concentrates, and p 28; iron and steel—Div. 
A nonferrous metals—Div. 68; nonmetals (crude )—Div. 27; and mineral fuels—Div. i i 


Sources: 1983-86 data: United Nations. en Bulletin of Statistics. V. 42, May 1988, pp. 274-301; 1982 data: United 
Nations. Monthly Bulletin of Statistics. V. 41, No. 5, May 1987, pp. 274-301; 1981 data: United Nations. Monthly Bulletin 
of Statistics. V. 40, No. 5, May 1986, pp. xxxiv-1xi. 


Table 3.— Distribution of value of world export trade in major mineral 


commodity groups 
(Percent) 
Commodity group 1981 1982 19887 19847 19857 1986 

Metals: 
All ores, concentrates, scrap — — — 4.5 4.8 4.5 5.0 5.0 5.9 
Iron and steel! 11.8 12.1 11.9 12.8 18.9 17.9 
Nonferrous metals 5.8 5.7 7.1 7.0 6.9 8.9 
Total ———— noe 22.1 22.1 23.5 24.8 25.8 82.7 
Donon, crude only 1.8 1.8 1.8 1.9 2.0 2.6 
Mineral fuels _______._____ 76.1 76.1 74.6 73.3 72.2 64.7 


"Revised. 
1For detailed definition of groups, see footnote 1, table 2. 


Table 4.—Growth of value of world export trade in major mineral commodity groups! 
(Percent change from that of previous year) 


Commodity group 1981* 1982 1983" 1984" 1985" 1986 
Metals: 
All ores, concentrates, crap -11.3 -13.1 -5.0 +9.5 -2.3 -3.0 
Iron and steel |... _________ -3.2 -6.4 -10.8 +7.8 +5.4 4-4.8 
Nonferrous metals... -21.2 -11.9 4- 14.4 -11 -4.6 4-47 
metals -12.4 -9.2 -3.2 +5.5 +1.0 +3.0 
Nonmetals, crude only- -------— -7.5 -9.3 -6.2 +5.7 +.9 +5.9 
ni ls _ cm —1.4 -9.8 -10.7 -1.5 -4.3 -27.1 
major min commodity 

ups oa ee te LE -4.1 -9.2 -9.1 4-.8 -2.9 -18.7 
All commodities |... -1.7 -5.9 -1.9 4- 5.8 4-141 +9.7 


"Revised. 
For detailed definition of groups, see footnote 1, table 2. 
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Table 5.—World consumption of selected mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1983" 1984" 1985" 1986 1987 
Ferrous metals: World: 
Iron ore, gross weight? million metric tons... 770 880 855 T850 870 
Iron and steel scrap, gross weight do 297 812 817 806 2314 
Nonferrous metals: 
ket economy countries: 
Aluminum, refined -- uu 12,802 12,588 12,777 18,687 
Ul ce nA e rie 
Copper. refined 6,842 7,660 7,866 7,716 8,084 
i Nene Pe te ai en Fasten Om enn aS MR 8,791 4,050 8,971 ; 4,141 
Magnesium, primar 17 94 192 188 210 
Nickel 486 572 
Tin, refined _. ~~. ______ 150 161 157 168 169 
„ 5 4,481 4,616 4,704 4,852 5,019 
economy coun 
Al um, refined 8,297 8,278 8,358 8,868 8,507 
MI nc eoa E E 4 4 4 4 
refined .----------------— 1,442 1,446 1,447 1,486 1,441 
Magnesium, primary .------------ 94 02 105 08 
Nickel“ LLL LLL LLL c2 201 200 206 210 
Tin, refined _. ~~~ ~_______ 54 61 
Zinc, ala 1,792 1,855 1,819 1,890 1,868 
World total 
Aluminum, refined... 928 FS 15,896 16,145 17,144 
NN is uel iE 
, refined oco az 9,104 9,929 9,720 10,085 10,418 
P7177 ̃ ENS 5,496 5,418 i 58 
Magnesium, primar 288 298 818 
Nickel“ 687 782 775 778 848 
Tin, refined _.. ~~~ ~___ 215 216 227 
Zinc,slab. ~~~ ~~ Le 6,278 6,471 6, 6,742 6,909 
n finora World: 
Fertilizers: 
Nitrogenous* 
million metric tons of contained N. 61,079 61,184 10,587 70,838 72,032 
Phosphatic _ _ __ million metric tons of 
contained PO 80,631 82,718 84,158 83,801 *34,800 
Potassic? .§ ____.______ million metric 
tons of KsO equivalent 22,725 25,498 25,947 25,747 *21,000 
Sulfur million Matric tes tons of elemental 
sulfur equivalent 54,118 58,282 57,916 57,066 59,093 
Mineral fuels: World: 
id fuels... million metric tons of standard 
coal equivalent 2,162 8,029 8,088 °3,170 
ch pe ete Stee Re. ee PN 8,607 8,661 8,631 $, 701 *8,780 
5 = Sear 5 pos 1,861 1,978 2,055 2,098 2,245 
Ber 3 nuclear electrici 
do— 360 895 421 445 *450 
NOM) i um ase Eee do- 8,590 8,906 9,142 9,822 9,595 


‘Estimated. PPreliminary. 

1Primary and secondary combined. 

3Nickel content of refined nickel, ferronickel, and nickel oxide. 
*Data are for year ending June 80 of that stated. 


ails coer Gus estadisticas mdi scutes Grins aae ian nonferrous 
metals except magnesium), Metallgesellschaft AG (cen economy countries, nonferrous metals and all 
magnesium consumption); British Sulphur Corp. Ltd. „ 5 1987 Tamaa; and 1986 United Nations ns Energy 
Statistics Yearbook (all mineral fuels for 19 6). 55 and steel scrap for all years and on 
and mineral fuels for 1987 compiled from a variety of sources by the U.S. Bureau of Mines. 
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Table 6.—Annual investment expenditure in the steel industry for selected countries 


(Million dollars) 
Country or country 
group 1982 1983 1984 1985 1986 
Mi, secti for Economic Cooperation and 
velopment (OECD): 
ERO. ei eS RO 8 2,427 2,108 1,965 "3,504 3,506 
EFTA*. -> 291 198 274 372 401 
Other:* 
Australian 217 64 96 1134 485 
Canadá -ccndna 483 156 176 1310 476 
%%% AAA 3,720 3,744 2,669 72,892 4,111 
Spann!) 204 131 290 895 
TUFEBy tale hee 58 232 217 210 146 
United States 4,203 3.137 1,208 11,641 863 
ß ic ae ee 11,608 9,765 6,890 T9 511 9,988 
Latin America 
Argentina L2 222 222222222222 47 16⁴ 147 184 191 
PREIS e oA . ĩ e eade 1,056 1,248 809 412 418 
Chilà s i LL 2 11 1 4 
Colombia ______~_~____ ~__~__ 51 24 8 13 4 
Ecuador coase ˙ͤmũ mr.. um NA NA NA NA 
eee ß Se ee 387 410 526 491 119 
Drug aay- VON MD NEN 17 9 1 1 1 
r cle Se ee ee 
Venezuela 89 90 25 25 121 
Central America___________________ 6 6 (ê) NA NA 
Total ocn un Lu E ds 1,670 $1,959 1,528 1,193 861 
Grand total!! 18,278 11,724 8,418 710,704 10,849 


TRevised. NA Not available. 

1Source reports that values for European Economic Community (EEC) countries are in terms of "million units of 
ou ” For this tabulation the units in e! qug aron nays been converted to U.S. dollars using the following factors 

lied by the International Mon Fund: 13861. 5704 units of account (ECU) at the end of ‘of tho period: 
1955—0 77; 1988—0.82714; 1984—0. 7089; 1985-0. 8879 an and 1986— 1.0704 
pean Free Trade Association (EFTA) figures exclude data for Switzerland. 

Data for New Zealand have not been available since 1979. 

Spain And Portugal became members of the EEC effective Jan. 1, 1986. 

5Sources for OECD: The Iron and Steel Industry in 1983. dri 1985, p. 32; The Iron and Steel Industry in 1984. Paris, 
D , P. 32; The Iron and Steel Industry in 1985. Paris, 1987, p. 32; and The Iron and Steel Industry in 1986. Paris, 1987, 
P 

Less than 1/2 unit. 

7Source for Latin America: Instituto Latinamericano del Fierro y el Acero. Statistical Yearbook of Steelmaking and 
Iron Ore Mining in Latin America 1987. Santiago, p. 183. 

Data do not add to total shown because of rounding. 
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Table 7.—Market economy country petroleum industry capital and exploration 
expenditures, by geographical area 


(Million dollars) 
Area and type of expenditure 1982" 1983" 1984" 1985 1986 
United States: 
Hal. llc cuu ESE AEA 6,730 4,400 3,710 3,710 2, 800 
oratioeoůnsnss LL LLL LLcl 52,210 46,260 48,060 43,640 24,830 
l ⁰ ⁰—— ls 58,940 50,660 51,710 47,350 27,680 
Other North America: 
Capital . ge LUE I 2,130 1,720 2,160 8,330 2,100 
Exploration... 22. 22222222 6,610 6,810 9,490 8,190 6,380 
TOtal uo Let ⁰ LE RE 8,740 8,530 12,250 12,120 8,480 
Central and South America: 
1 E !:. es i 1,710 1,220 980 850 820 
Exploration... ~____________ 8,930 6,920 4,150 4,910 4,870 
Total sue ie o ee i UE I A 10,640 8,140 5,730 5,160 5,690 
Western Europe: 
Capua oa he 0 eU 2,600 2,050 1,720 1,650 1,480 
Exploration... _~_~________________ 11,890 11,960 12,100 11,620 11,550 
pole ĩð 14,490 14,010 13,820 18,270 | 13,030 
Africa and Middle East: 
e e 2,230 1,880 1,750 990 940 
Exploratioůoßnnnnnnn 6,730 5,970 4,530 4,010 8,160 
z E 8,960 7,850 6,280 5,000 4,100 
Far East and Oceania: 
lal oc he ee 4,290 2,130 1,630 2,110 8,090 
Exploration... 2222222222222 5,040 5,240 4,970 4,400 8,680 
Total -asena uit osos | 9,330 7,910 6,600 6,510 6,110 
Tañkörs d cm E 4,210 4,8300 2,050 990 1,580 
World: 
Capital (including tankers). ___ _____.___ _ 23,960 17,700 14,600 13,630 12,810 
Exploratioů nnn 91,410 83,160 83, 900 711,810 54,470 
Grand total 115,870 100,860 98,500 91,000 67,280 


Source: Chase Manhattan Bank, Global Energy Component. Capital Investments of the World Petroleum Industry 1985 
and 1986. New York, Schedule 3. 


Table 8.—Salient statistics on U.S. foreign investment in mineral industry activities 


(Million dollars) 
1985! 19867 1987 
Mu e a t Marius. 7,345 6,575 6,746 
, SME. , renning. ————€—WA^WA«4«——— (P — , " " 
P ³o·¹mͥ ͤ ⁰⁰⁰⁰ſſ e meus ee Ul 57, 695 61,731 66,381 
invested earnings of foreign affiliates: 
Smelting and fabricated metals _.________________ 198 446 875 
oum F 5 eee e ees 2,594 470 2,933 
Equity intercompany account flows: 
Smelting and fabricated metals |... gk -136 125 -656 
,, ß . cce Eee -4,026 3,494 1,724 
Mining lting, refining 356 550 832 
, sme. , Si 
h a ee ceu emet. 9,306 8,065 8,180 
FRevised. 


Source: U.S. Department of Commerce. Survey of Current Business, v. 68, No. 8, Aug. 1988. 
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Table 9.—World merchant fleet distribution, by type’ 
1983 1984 1985 1986 1987 


Number of vessels 
Bulk carriers... „ 5,884 5,560 5,781 5,481 5,302 
hter" no nuc ⁵ð ⁵ cd 14,268 14,019 18,937 12,786 12,572 
T 1. eee aeRO SO a a E ON 8 5,548 5,482 4 : í 
Other Lu uc ue LL pL K oe a 379 363 875 852 343 
1ö§;¹ð⁰ð́ẽ' . E 25,579 25,424 25,555 23,618 23,801 
Gross tonnage 
Bulk carrier thousand long tons 124,000 129,274 135,366 130,654 128,468 
Trew J!... 888 do. ..- 94,222 94,549 97,284 93,157 93,966 
T ces EET et Ot Se ee SN do 178,885 164,451 158,508 134,660 135, 010 
p d Lee da- 8,768 8,705 8,898 8,798 8,688 
Total e cuneis unus La do- 395,325 391,979 395,058 362,179 361,132 
Deadweight tonnage: 
Bulk carrier 444 do 216,468 225,498 235,833 227,325 224, 309 
˙ſlk !!!. 8 do- 125,646 124,758 126,542 118,845 116,987 
db c. PRSQERS NM AAA . PERMITS do... 322,617 304,589 292,345 245,584 245, 906 
)GGGhf!õĩ 888 dow. 1,678 1,579 1,604 1,476 1,405 
ONAN roue Bee a ee es do... 666,404 656,422 656,323 ‘598229 588,557 


1Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as Other include 


eee e ANd: Terier ated cargo. Data are as of Dec. 31 of year 
indica 


?I[ncludes refrigerated freighters. 
Excludes refrigerated freighters. | 
*Data do not add to total shown because of independent rounding. 


Source: U.S. Deparment of Transportation, Maritime Administration. Merchant Fleets of the World. Annual issues for 
1983-86 and unpublished data supplied by the same agency 1987. 
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Table 10.—Movement of mineral commodities through the Panama Canal 


(Thousand metric tons) 
1985 1986 1987 
Atlantic Pacific Atlantic Pacific Atlantic Pacific 
to to Total to to Total to to Total 
Pacific Atlantic Pacific Atlantic Pacific Atlantic 
METALS 
Ore and concentrate: 
Bauxite and alumina. 231 1,163 1,894 103 898 1,001 116 144 860 
Chromit __..— _ 4 56 60 7 81 88 7 23 80 
Copper 13 422 435 41 672 718 86 781 173 
Hon. i 110 834 444 57 187 244 62 534 596 
Lead. 14 146 160 5 150 155 MER 192 192 
Manganese 108 178 276 47 195 242 36 193 229 
1177 ³ͤ 1 25 26 ties 80 30 * 15 15 
Zinne 74 471 545 69 575 644 106 1,684 1,790 
Other and unspecified 293 2,077 2,870 282 1,891 1,678 367 1,157 1,524 
Subtotal... ——_ 843 4,867 §,710 611 4,129 4,470 730 5,279 6,009 
Ingots and semimanu- 
actures: 
Aluminum 260 15 885 215 807 371 52 423 
Copper 78 83 909 10 926 936 15 840 855 
Iron and steel? * ___ 5,260 5,186 10, 446 6,076 4,2212 10,848 5,859 3,733 9,592 
3 108 5 82 87 3 51 54 
C 11 7 68 21 19 40 14 11 25 
Zinne 37 159 196 47 176 223 14 152 166 
Other 29 36 65 31 41 72 19 80 99 
Subtotal... _ 5,680 6442 12,122 6,405 5,608 12,018 6,295 4919 11,214 
Total 6,523 11,809 17,832 7,016 9,787 16,758 7,025 10,198 17,223 
INDUSTRIAL 
Bora id 421 421 1 406 407 3 885 888 
Cement 259 5 264 196 23 219 253 8 256 
Clays, fire and china 424 43 461 363 15 878 447 27 474 
Fertilizer materials ..... 9,683 2,868 12,051 7,694 2,414 10,108 10,047 2,1148 12,195 
§§êOq 78 582 610 103 760 863 120 1,128 ,248 
Sulfur 16 3,100 3, 116 24 8,19 8,448 8 3,278 8,286 
Other 209 236 445 199 21 220 185 89 224 
Total se 10,669 6,705 17,874 8,580 7,058 15, 638 11,063 7,008 18, 071 
MINERAL FUELS 
Carbon black 29 5 84 22 1 23 6 85 91 
Coal and coke . 8,690 2,976 11,666 7,655 2,715 10,870 5,997 2,052 8,049 
Petroleum 
Crude 3,452 9,174 12, 626 2, 980 10,164 13, 144 3,447 5,655 9, 102 
Refined... .....- 7,561 7,029 14, 596 9,148 9,003 18,211 9,863 7,898 17,261 
Subtotal... 11,019 16,208 27,222 12,128 19,227 31,355 18,310 18,058 26, 363 
Total 19,788 19,184 38,922 19, 805 21,949 41,748 19,313 15,190 34, 503 
Grand total 86,980 97,198 74,128 85,401 88,738 74,189 $7,401 82,396 69,797 


VTinplate is included under “Tin” rather than under Iron and steel" in source publication. 
3 a category identified simply as “Scrap” in source publication, which may include scrap other than iron and 
scrap. 
5 asbestos, brick and tile, clinkers, diatomite, dross, marble and other stone, slag, and soda and other sodium 
compoun | 


Source: Panama Canal Commission Annual Report 1987. 
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Table 11.—Movement of mineral commodities through the Suez Canal 
(Thousand metric tons) 
1985 1986 1987 
North- South- North- South- North- South- 
bound bound Total bound bound Total bound bound Total 
METALS 
Aluminum ore (bauxite) . 1,630 (1) 1,030 920 1) 920 1,107 (1) 1107 
Chromium ore, concen- 
3 metall 168 () 168 49 (0 49 73 (1) 78 
r ore, concentrate, 
tal a a a US 309 (* 309 335 (1) 335 117 (1) 117 
Iron and steel 
Iron ore 6,325 (2) 6,825 6,776 (1) 6,776 6,095 () 6,095 
Scrae dd 4 2 6 61 CU 61 ENS PON non 
Pig iron Q3 1,216 1,216 3) 1,128 1,128 3) 1,877 1,871 
Unwroughhgt @) 2,576 2,576 (?) 1,671 1,671 ê) 2,161 2,161 
Plates and sheets 3) 1,125 1,125 1,002 1,002 3) 770 770 
Lead ore, concentrate, 
metall 367 (1) 367 268 (1) 268 221 (1) 221 
Manganese or ore, concen- 
trate, metall 801 (4) 801 443 (4) 443 525 (3) 525 
Tin ore, concentrate, 
metal... 92 (1) 92 21 (1) 21 13 (4) 18 
Titanium ore (ilmenite 
and rutile)... _____ 358 (4) 358 441 (3) 441 $71 (1) 371 
F ies (1) (2) 18 (1) 18 24 (1) 24 
Zinc ore, concentrate, 
ome 5 445 (3) 445 300 (4) 300 228 (3) 
er an : 
MEN er) 777 1.240 2,017 559 609 1,168 476 1.200 1, 676 
Metals 2,069 4,883 6,952 2,046 5,261 7,813 1, 5,539 7,379 
INDUSTRIAL MINER- 
ALS 
Cement 2 5,545 5,547 UM 4072 4,072 37 2,550 2,587 
Fertilizer materials 
Ni nous 
TR cc ($) 3,388 3,388 (4) 3,077 3,077 ($) 4,145 4,145 
Ammonium 
nitrate _____ (9 214 214 ($) 196 196 (9 91 91 
Ammonium 
sulfate _____ ($) 187 187 (9 423 423 ($) 82 82 
Phosphatic_—_———_ (9 8,564 8,564 ($) 2,032 2,032 (9 2,155 2,155 
Potassic_ ________ (9 1,663 1,663 (*) 1,223 1,223 (4) 1,423 1,428 
Other and unspecified 2,959 3,831 6,790 3,245 2,526 5,771 3,578 4,223 7,801 
Total 2,959 12,847 15,806 8,245 9,477 12,122 8,578 12,119 15,697 
11. e ut Es TT 17 17 PR 34 m 47 47 
Minerals and rocks 107 601 1,808 792 414 1,206 690 559 1,249 
MINERAL FUELS 
Coal and coke _______ 8,172 264 8,486 6,584 490 7,074 11.597 335 11,932 
Petroleum: 
Crude 54,782 4,125 58, 907 65, 386 3,169 68,555 48,756 2,868 51,619 
Refinery poe 
ine 1, 397 565 1.962 1.710 1,085 2,195 2,095 1,248 3,343 
Naphtha 2, 187 161 2,948 2,841 489 8,330 4,307 282 4,539 
Kerosene _____— 131 2,932 9,063 368 8,111 3,479 166 1,338 1,504 
Distillate fuel oil. 4,948 1,938 6,286 5,022 1,247 4,431 8,541 7,912 
Residual fuel oil 14,594 1,081 15,675 10,152 980 11,182 8,962 702 9,664 
Lubricating oil _ _ () 224 224 (5) 206 206 (5) 269 269 
Petroleum 
residues 54 (6) 54 60 (5) 60 107 ($) 107 
Other and 
ila. 4,853 1,460 5,813 6,701 1,732 8,433 7,077 2,322 9,399 
Total 107,081 42,802 149,833 115,098 37,161 152,259 102,893 39,672 142,565 
All goods 151,901 105,695 257,596 165,048 97,404 262,452 152,951 108,984 246, 935 


11f any, included under “Other and unspecified: Ores.” 
sIf any, included under “Other and unspecified: Me 
r simply as Tungsten, but believed to consist aaa of tungsten concentrates with a small amount of metal 


mit any, included under “Fertilizer materials: Other and unspecified.” 
51f any, included under “Petroleum: Other and unspecified." 


Source: Suez Canal Authority Yearly Reports 1986 and 1987. 
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Table 13.—Nonferrous metal prices in the United Kingdom! 
(Average U.S. cents per pound unless otherwise specified) 


Year and month Aluminum? Copper? Gold* Lead Silver Tin“ Zinc® 
11118 65.342 72.153 424.180 19.273 11.454 5.918 34.727 
19884 56.526 62.562 860.488 20.117 8.140 5.566 40.459 
1988 47.850 64.904 817.265 17.842 6.132 5.567 36.238 
1988 52.179 62.314 367.512 18.429 5.465 2.723 34.194 
1987: 

January... 53.134 61.055 551.324 21.024 5.513 3.045 34.427 
February 58.216 62.588 548.547 20.864 5.485 8.034 33.556 
MES 62.018 66.484 566.214 22.069 5.663 8.008 33.158 
April 63.547 67.824 746.415 25.171 7.465 3.089 34.582 
„ 64.029 68.966 845.774 81.402 8.458 3.061 38.008 
June ______ 66.784 71.299 741.298 28.509 7.413 2.998 89.799 
quly/ 14.983 76.867 763.771 80.065 7.638 2.905 81.594 
A Em 82.117 9.665 789.026 29.875 7.890 2.974 86.440 
September ... 79.210 82.146 760.136 29.809 7.601 3.042 34.284 
Poe se 89.025 89.161 763.040 27.249 7.630 3.068 34.889 
November 76.249 114.488 671.803 29.099 6.718 8.142 38.422 
December 82.782 130.130 681.544 29.860 6.815 8.098 89.254 
Average . 71.004 80.847 702.418 27.041 1.024 3.085 86.197 
1London Metal Exchange. 
*Unalloyed ingot, 99.5%. 


*For 1988 through June 1986, electrolytic wirebars, monthly average settlement price; for July 1986 through Dec. 1987, 
Grade A settlement price. 

‘US. dollars per troy ounce, final price. 

5Refined lead, monthly average cash price. 

*U.S. dollars per troy ounce, 0.999 fine, spot price. 

TU.S. dollers per pound, Straits tin. 

Monthly average cash price: 1988—Aug. 1984 inclusive, slab; Sept. 1984—Dec. 1987, high grade. 


Source: American Bureau of Metal Statistics Inc. 


Table 14.—Nonferrous metal prices in Canada 
(Average U.S. cents per pound unless otherwise specified) 


Year and month Copper! Lead? Nickel? Silver* Zinc* 

p eee eee E LL 75.936 21.929 3.200 11.458 42. 

1984 — lc unu «5.;ß k oe ae Res Ls 865 25.805 3.200 8.140 49. 
JJ it D ĩͤ y S 64.071 19.205 3.200 6.145 41.781 
1 P MM RR nc 64.222 22.246 3.200 5.414 40.408 

1987: 

, . C Led cere 63.197 .000 1.696 5.532 42.050 
Fr! m aceineueea S Des 62.811 26.050 1.734 5.491 41.000 
We ne E TERRENCE 833 26.000 1.770 5.684 41.000 
FT ³ AA ĩ³ AAA 390 905 1.825 7.444 41.000 
JJ) y A ĩ 8 67.482 34.810 2.097 8.393 43.667 
DUNG oo ĩ˙· es 10.426 37.045 2.166 7.169 46.773 
J ˙¹ö] ] os eh ee 73.435 41.565 2.265 7.701 48.000 
PUG gc uisa eb iu 12.948 42.000 2.471 7.812 48.000 
September --—-------------------— 74.730 42.000 2.484 7.594 43.952 
ee e ez Recens 76.216 42.000 2.681 7.551 43.000 
Novemdberrrrrkrk 86.193 42.000 2.128 6.671 43.416 
Decembe“r!nrrrrkr‚r‚ ee 96.635 42.000 3.469 6.812 45.000 
Average 73.150 35.948 2.277 6.988 43.910 


1Hudson Bay Mining & Smelting Co. Ltd. delivered price for cathode. 
ucers’ price, carload quantities, pig lead, Cominco Ltd. 
31983-86 inclusive: Canadian producer price. Beginning Jan. 1987: New York dealers, cathode. 
*U.S. dollars per troy ounce. 
producers price, carload quantities, regular high grade, Cominco Ltd. 


Source: American Bureau of Metal Statistics Inc. 
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Table 15.—Leading world producers of bauxite! 


(Thousand metric tons, gross weight) 
Country 1983 1984 1985 1986” 1987° 

ai ⁵⅛ðV—D ðzL Gna 31.537 31,889 3 34,000 
Guinea_ EP er NE ee art ON hee k OEE 12,421 18,160 18,100 12,180 18,400 
6 ĩðVͤv k es 7,688 8,987 5,975 6,944 7,775 

Bral 245. xx mM NT 7,199 i 5,846 6,544 : 
U.88 R. CU t THEMEN S 6,185 6,185 6,185 6,185 6,190 

Yugoslavia LL LLL Le 8,500 8,847 8,588 8,459 38, 
Hungary 2,917 2,815 8,022 33,101 
Indis ee ee ne Cee ey ene 11,976 72,098 2,281 2,822 685 
: o ud ire ena: 2,455 2,453 2,280 2,400 
ine eee EE ae ee ONS 1,600 1,600 1,650 1,650 2,400 
%%%%%öÜ%o;! uie Ec ee 1,087 1,838 *1,675 1,466 2,200 
France — — ———— AAA P 1,663 1,607 1,580 1,879 31271 
Suriname suce rcu pn mice 8,400 8,454 *8,000 8,847 1,200 
ROR a a te AAA ie 776,458 184,976 81,887 83,562 82,181 
e ee UR MIS T9,229 T2, 823 2,609 2,581 8,121 
Grand total!!! T78,687 87,799 84,496 86,093 90,802 


1Table includes data available as of July 8, 1988. 
includes bauxite equivalent of nepheline syenite concentrates and alunite ore (produced in the U.S.S.R. only). 


Table 16.—Leading world producers of aluminum! 


(Thousand metric tons) 
Country 1983 1984 1985 1986P 1987* 
United States... „ 3,353 4,099 3,500 8,087 233,343 
USSR” eek se ꝛ³ q e 000 2,100 2,200 2,800 2,400 
cmt EAS Ted ONE NEO eee 1,091 1,227 1,282 1,864 1, 

All oe ke c eee 478 758 851 882 31,004 
PPP ³ðͤVyd y ECC, 401 455 549 758 840 
Germany, Federal Republic o 148 777 745 765 730 
e e oer 718 765 712 712 9725 
Venezuela. .— -~-~ es 835 886 896 424 427 
wr PY 400 400 410 410 410 
BDal. uus r˙²Ü« mA. arc sed Lect 858 881 870 850 
OB c Vou ( ms E 861 842 293 322 800 
United Kingdom .... 4 125g 288 275 276 2297 
Netherland 235 249 251 266 280 
Indis —— 2222-5 ᷑ i es 204 269 260 251 250 
5 EREMO DER 2258 t270 1280 1282 244 
Haly. clonal 8 196 230 221 248 240 
, ee ee 223 244 247 269 240 

New Zealand .-.-------------------— 219 248 241 178 
done 115 199 217 219 210 
TOM o cuni c emo n 711,936 718,682 13,300 18,809 14,050 
;ö;ö;öððw hole ee A 11,968 72,082 2,067 2,082 . . 1,966 
Gand, 713,904 115,714 15, 367 15,341 16,016 


Table e vailable through June 8, 1988. 
*Reported figure. 
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Table 17.—Leading world producers of chromite’ 


(Thousand metric tons, gross weight) 


Country 1988 1984 1985 19865 1987* 
South Africa, Republic off 72,466 3,407 3,699 3,907 3,789 
USSR ¹˙¹̃˙¹we⁰¹u³³ ˙¹¹Am E 2,940 2,940 2,940 T9,150 9,150 
Albania? — — c ⅛˙»md mmh CL ee 685 720 825 850 830 
FF ³˙ www ⁰ Z. 7˙dãĩr 8 245 446 506 678 710 
ae eres 2 32 3 B d 
unbabwé-. ß 420 477 536 533 540 
MN ., m eee F360 428 560 616 520 
Bran] 25e eun T tii T161 r260 190 r €200 225 
Philippine —---------------------——- 267 261 272 €183 178 
TOU oo sul ee ee "7,890 "9,421 10,116 10,660 10,537 
Other n AAA c ee LE 821 855 430 450 
Grand total ____________ ~~ ----- 18211 T9 776 10,514 11,090 10,987 
*Estimated. Preliminary. Revised. 
VTable includes data available through May 6, 1983. 
Table 18.—Leading world producers of mine copper! 
(Thousand metric tons, Cu content of ore) 
Country 1983 1984 1985 1986P 1987° 
Chil eli ru o . aN Reid 11, 255 71,808 1,860 1,299 1,418 
United States 1,088 1,108 1,106 1,147 31,256 
N es eee 653 $722 739 698 767 
USSR"? ß ae 570 590 600 620 630 
OOO ĩꝛ˙»» . ⁰⁰mt INC ee 587 562 558 *563 564 
P src Lu 541 533 459 462 470 
Polánd. i uu ee A ee eee a 402 431 431 434 487 
Per!" i mc ĩ ee 819 354 891 397 $92 
China — —— o uen 8 175 180 185 185 300 
///%ͤõ³˙w ucc d Lus 196 804 216 285 300 
r v F261 236 260 245 223 
Papua New Guinea -—----------------- 202 1164 175 178 3218 
Philippines 271 233 222 223 3215 
South Af Africa, Republic o 205 198 195 184 3218 
r ³ĩðßñ/⁴6 5 Lu ru LA re 16,625 16,918 6,957 7,020 7,408 
Otro n hg ee el 11,034 1.081 1,123 1,105 1,072 
Grand tot T7 659 77.999 8,080 8,125 8,475 
*Estimated. Preli "Revised. 
1Table includes data available through July 8, 1988. 
*Recoverable. 


*Reported figure. 
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Table 19.—Leading world producers of gold? 


(Thousand troy ounces) 
Country 1988 1984 1985 1986 1987° 
South Africa, Republic o 21,847 21,861 21,565 20,514 219,228 
CCC))!öÜ˙Üwẽm —mg. ˙mp . ee 8,600 ,650 8,700 8, 
mondes ⁵⁵¼??⅛ tlc E 2,008 2,085 2,427 3,789 24,966 
Cebada t mum eeiam 2,863 2,683 2,815 i 3,788 
Australia |... mn 984 1,296 1,881 2,414 8,472 
Brazil ET D.... 8 11,850 11, 900 2,800 
Chili - oe c-eeo d ee T 1,850 1,900 1,950 2,100 2,800 
Philippines . «444 817 827 1,068 1,296 1,071 
Papua New Guinea LLL Lll 579 *835 1,187 1,128 21 069 
Colombia ____...--__------_-----_- "421 1781 1142 1.286 2851 
²;Üĩà¹—Vx . 8 571 541 577 580 
Zimbabwe 478 472 478 485 
CC w ⁰ . Lat r 748,181 45,956 48,047 48,910 
Other 266 oc eee eee cee i es AREE Ee: 12,819 19,040 3,228 8,573 8,571 
Grand totaalmsLLꝝWsLLLLL ! 14,163 146,827 49,184 51,620 52,481 


VTable includes data available through June 10, 1988. 
*Reported figure. 


Table 20.—Leading world producers of iron ore, iron ore concentrates, 


and iron ore agglomerates’ 
(Thousand metric tons, gross weight) 
Country 1983 1984 1985 1986” 1986° 

CCͤ³¹Ü¹⁴ͥ ˙ w A se ewe 245,200 247,104 247,689 249,959 251,000 
%ö§ͤ»é SAT oe ee eee ewe 88,716 7112,182 128,251 1 131,600 
Australia euis oim AAA 71,088 94,406 92,859 94,185 100,000 
CHING! uu c Lun reU LS 71,000 75,000 80,000 à 100,000 
etn emer EE Nee NT 8 x 41,026 42,545 47,800 252,000 
United States 38,165 52,092 49,538 39,486 247,568 
2% ⁵⁵⁵—??d; RA 83,495 41,065 89,502 86,167 37,550 
South Africa, Republic o T 24,647 24,414 24,483 21,998 
Sweden 18,123 20,454 20,489 219,627 
Venezuela... ~~~ L2 clc c2222222-2- 9,715 8,054 16,228 19,125 17,780 
Liberi. ouo muc mde Re eee 14,987 15,100 15,818 15,295 218,742 
Frano- ocou vy 15,930 14,839 14,447 12,486 210,911 

Mauritania . - - - -- --------------—-—- 7, 9,527 9,883 8,929 £ 
Korea, North? ______________________ 8,000 ; 8,000 8,000 8,000 
!.!!! v ad E 8,040 8,817 7,820 7,298 7,522 
ôöé7L?! AAA wee e x 6,534 6,981 6,690 
ugoslavinannnnKnKnnn l222l2- 5,018 5,821 5,418 6,618 5,983 
PTUS nnm eL x E EE 4 8,979 4,892 5, 086 4,850 
V 8 7,449 6,463 6,089 8,800 
Total oo ™708,854 1797, 678 819,710 830,614 849,621 
OUT ei ok eie y ee 736,197 798,152 87,778 33,477 
Grand total! F140,051 "835,830 858,011 868,392 883,098 


iTable includes data available through July 22, 1988. 
*Reported figure. 
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Table 21.—Leading world producers of crude steel! 


(Thousand metric tons) 
Country l 1983 1984 1985 1986" 1987* 
USSR ucc nicum mete aa 152,514 154,238 154,668 160,550 162,000 
aU ODEN, o merde 868 97,179 105,586 105,279 98,275 298,513 
United % ³˙w A lee 76,762 83,940 80,067 74,082 280,261 
INSCR MOR E P eat re ale M, UU Pen e A Me 89,950 43,370 46, 700 52,100 56,000 
Germany, Federal Republic off 35,729 89,389 40,497 $7,184 286,248 
)))) ĩð2L/ ĩͤ K A are 21,674 24,026 23,744 22,872 22,900 
— JJC — ĩðâd M NO 14,660 18,386 ,456 21,284 1 
Frònt Me e na 17,623 19,000 18,832 17,624 217,726 
United Kingdom... 2 ---2--- 14,986 15,121 15,722 14,811 217,425 
Polánd-. ue nC 8 16 16, 16,126 17,144 17 
Korea, Republic off 11,915 18,088 13,539 14,554 216,782 
—— P ð ͤ der 15,024 14,831 15,086 *15,000 15,500 
Canada _____________--~__-~~~~ „ ͤ ẽ ñ̃k- 12,828 14,715 14,500 14,100 214,700 
Romai- usua . eae aoe ee 12,598 14,437 18,795 *14,000 14,000 
Indi ę : SE Oe Oe 10, 305 10,344 11,054 11,427 12,105 
JJ 88 12,731 13,484 14,235 11,976 11,900 
Belgiuemenmennn w 10,157 11,303 10,683 9,744 ; 
South Africa, Republic of 7,190 7,821 8,582 *8,800 8,700 
German Democratic Republic 7,219 1,573 7,853 7,967 ; 
neo AEI EE E MIRROR ER UPPER E 6,978 ; 7,361 7,170 7,510 
w, eee ee ee eae 594,253 634,696 638,735 630,514 649,501 
OURO ou o o nece E 168,722 15,049 11,985 79,828 79,999 
Grand total. 17662975 710245 716680 710342 729,500 
*Estimated. Preliminary. Revised. 
1Steel ingots and castings. Table includes data available through July 1, 1988. 
3 Reported figure. 
Table 22.—Leading world producers of mine lead! 
(Thousand metric tons, Pb content of ore) 
Country 1983 1984 1985 1986” 1987° 
J A E E E LPA ee ee EE EET 481 441 498 448 476 
USSR ned i ʒ 435 440 440 440 440 
Se n eee ee! 252 264 268 349 413 
United States 466 335 424 353 3319 
ͤͥ C PP EN ry MP a 160 F180 F200 3227 3252 
PF LL uut LU Us 207 194 202 194 204 
/// ³Ü1b m ee cies 184 203 198 207 200 
Korea, North® ______________________ 15 110 110 110 110 
a T: EPEE EE EEE E ee 114 114 115 117 98 
Total Se e Leu ERI eee e 374 "2,281 2,455 2,445 2,512 
(9,4, 5 2 ß 983 981 978 931 942 
Grand total __ ___________.-___-_-- 1g 357 18,262 3,428 3,376 8,454 


*Estimated. Preli "Revised. 

Table includes data available through June 24, 1988. 
3Recoverable. 

*Reported figure. 
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Table 23.—Leading world producers of manganese ore’ 


(Thousand metric tons, gross weight) 
Country 1983 1984 1985 1986P 1987* 
USSR ccntum AAA ͥ COE LA I 9,876 10,089 9,900 9,800 9,800 
South Africa, Republic off. 2, 8,049 8,601 8,719 
jn 8 2,092 2,693 2,523 r 95,600 2,400 
öͤ;ͤ ].. 1,857 2,119 2,840 2,510 2,400 
Australia ß uuu ce dec ma 1,970 1,849 2,008 1,649 21,853 
China o e . o ae 1,600 1,600 1,600 ,600 1,600 
Indi. xx 1,281 1,130 1,240 1,218 1,808 
DEO K CHEN 350 476 459 
Ghana. ß LLL see 178 269 316 840 295 
Romania 78 66 66 *65 65 
HUBDBElV. oo one Ln e dc 59 67 63 
Total. ont i K 8 21,622 23,407 24,048 28,518 22,557 
Otor oa . ee NH. 294 227 172 166 
Grand total 21,906 12g, 701 24,215 23,690 22,123 


Table includes data available through June 10, 1988. 
*Reported figure. 


Table 24.—Leading world producers of mine nickel? 
(Thousand metric tons, Ni content) 


Country 1983 1984 1985 1986” 1987* 
Cansada uno ener esos 128 174 170 164 188 
USSRUL. een ee E 170 175 180 T185 185 
//ö§Üê1nſ a . 8 7 77 86 77 75 
Indonesia 49 48 40 58 
New Caledonia ~- —_ -—- —-—- --------------——- 46 58 r 72 r €62 56 
————————M 88 32 32 38 3⁴ 
South Africa, Republic off |... 21 25 25 T92 34 
Torr CP aE OE Ee ee PR C 18 14 25 25 25 
P %˙i TT ol 8 630 631 655⁵ 
CINE a Gffhf;õõĩÄ?Äẽ y m 1182 1166 171 126 130 
Grand total 1674 7769 801 757 785 


Estimated. Preli Revised. 
iTable includes data available through June 24, 1988. 


Table 25.—Leading world producers of mine tin! 


(Metric tons, Sn content of ore) 

Country 1983 1984 1985 1986P 1987? 
Malaysiaasas 41,367 41,807 86,884 29,185 230,388 
Brazil 2-2 * ⁰²m ꝛĩ¾ c LL 13,275 19,957 28,514 : 
Indonesia2asasss „ 26, 553 23,223 21,759 24,049 ,000 
USSR” concu 8 22,000 23,000 23,000 23,500 24,000 

d neci cc EUM EU 19,948 721,960 16,864 17,066 215,006 
iced cae Many apace itt he mee 88 15,000 15,000 15,000 15,000 15,000 
Australia —— a Se es 9,275 923 6,874 8,410 9, 
U un ueniam es ere 25,278 19,911 16,136 10,479 7,000 
UN PERCENT EC E NR PRESE 2,808 8,8314 779 4,817 5,000 
United Kingdom... --------- 4,025 5,216 204 4,216 4,000 
JJ ML E. 141 217 120 €2,450 3,390 
Zairo enana ⁊ : a PD 2,163 2,708 3,100 €2,800 1,500 
South Africa, Republic of 2,668 2,301 2,153 2,054 21,413 
AC ͤĩÜ˙¹“öſſd te Ae Le eJ 184,496 T186,037 176,887 169,296 171,597 
Other a Stee eras 112,446 112,426 11,748 10,081 8,116 
Grand totall!l!l!l! ~~~ T196,942 T198,463 188,635 179,871 179,718 


*Estimated.  PPreliminary. "Revised. 
1Table includes data available through June 17, 1988. 
? Reported figure. 
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Table 26.—Leading world producers of mine zinc! 
(Thousand metric tons, Zn content of ore) 


Country 1983 1984 1985 1986P 1987° 
ENNIO Sen 1,070 1,207 1,172 1,291 1,500 
USSR? uo mee leek ly BON erui. i E 805 810 810 810 810 
JJ ee ne APPETERE 699 677 759 783 
„ p K EON WORD F492 F466 523 3592 
OR - unici seno i ce eet 160 160 300 2396 425 
Meise eias 266 804 292 211 804 
1 ;;. eee ene Serer: Ree oe 168 230 235 223 235 
nited States 297 278 252 216 2238 
Korea, North? ______________________ 140 180 180 225 
i a Sh A 8 204 210 216 214 200 
Poland. ———4 o ß 4 189 191 191 190 190 
JJôö§ͤ˙—e%ièdĩmf// ee 8 186 206 192 182 2177 
e ß 256 253 258 222 3166 
Brazil 226-22 A ee ut as 119 1114 124 124 119 
South Africa, Republic of. ______.__..- _-- 110 106 97 102 2113 
Germany, Federal Republic of, 114 113 118 104 3102 
(> [eae ae Pee N eC LU t —Á— 41 18 97 389 
Yugóslavia .—— uem 87 186 89 95 38] 
EA ET ae PRAISE Tq 16 15 18 81 81 
Greenland. ---------------------—- 79 71 70 62 269 
G77 ͤͤ ³·˙ AA uae cedet see Ao ae a T5,517 75,788 6,029 6,120 6,444 
Other 2c uc ee iE 7766 7786 77² 7 700 
Grand total 16,289 6.524 6,801 6,829 7,144 
Estimated. Preliminary. Revised. 
1Table includes data available through July 15, 1988. 
Neported figure. 
Table 27.—Leading world producers of hydraulic cement! 
(Thousand metric tons) 
Country 1983 1984 1985 1986P 1987* 
Chini d ue te iE. 108,250 121,080 *142,500 *161,560 180,000 
Errore ea 8 128,156 29,866 130,722 185,119 1 
United States (including Puerto Rico) ) 64,725 71,395 71,540 12,499 272,122 
Japan Auer ß LI I 80,891 18,860 12,851 71,246 70,000 
F...... ⁵³ðVN 25,856 29,030 33,050 36,400 236,980 
!õͤùù¹i ue mi m tre oe 89,217 37,782 36,677 85,840 86 
Korea, Republic o 21,282 20,413 20, : 325,662 
DM cres nete RE 8 20,870 19,741 20,612 225,470 
3 Federal Republic of... 30, 466 909 25, 758 26,580 
a eae ne nr ee cn nen NM T p M ITE IRI E 24,504 22,724 j ; 228,560 
Spain ( (including Canary Islands) 22 30,637 25,485 24,197 1 23,400 
„6 p 13,595 15,788 17,581 20,004 321,980 
Méri- o uccenzusenumc dete ex E 17,068 718,436 20,680 19,751 20 
Poland o uem a EI 16,200 16,700 15,000 * 216,100 
Twin on i aom I We 14,810 14,284 14,418 14,806 215,663 
Romana — a 8? 18,968 14,016 1 14,216 14,800 
%%0%00(ͥ§³³—Gͥmf mm uL d 14,196 18,521 18,669 ; 18,400 
United Kingdom... 2 2. -- 18,396 18,481 13,339 213,400 18,400 
EROR EE NE ARA eC E Se E 10,000 712,000 F12,400 112,270 12,800 
German Democratic Republic 11,782 11,555 11,608 11,908 11,500 
Czechoslovakia _ _ - —- - - --------------—-- 10,498 10,530 10, 265 10, 200 10,200 
Total ca a eo See ee e 109,867 7725, 446 743, 061 780, 640 803, 587 
)§;’—ewꝓñd 8 7206, 525 218,624 215,580 219,040 229,871 
Grand totall]ll 916,392 19 9,070 958,591 999, 680 1,083,408 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 8, 1988. 
? Reported figure. 
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Table 28.—Leading world producers of natural diamond! 


(Thousand carats) 

Country 1983 1984 1985 1986P 1987 
Australia 6 5,692 7,070 29,211 230,988 
7L A y cu Loc uuu ] mem . 8 11,982 18,459 20,159 ; 29,850 
Botswana . LL --------------------—-— 10,731 12,914 12,685 18,110 213,207 

ASR? MC NENNEN 10,700 10,700 10,800 10,800 12,000 
South Africa, Republic of- 10,311 10,148 10,202 10,228 ; 
Namibia 963 930 910 1,010 21,020 
China ——— 4 e 1.000 1,000 1,000 1,000 1,000 
Ghana onn ! AA tis 846 600 

z ß 52,221 60,184 63,408 89,223 90,563 
G%GGGGf;õĩ d ne eee, 8,165 79,268 2,606 2,593 2,466 
Grand total 58392 763,452 66014 91.756 99029 


1Gem and industrial grades undifferentiated. Table includes data available through June 3, 1988. 
*Reported figure. 


Table 29.—Leading world producers of nitrogen in ammonia! 
(Thousand metric tons, N content) 


Country 1983 1984 1985 1986? ` 1987° 

USSR -cocca aaa ct 16,900 17,700 18,200 19,600 20,000 

A EE EEES E A é 18,776 14,000 15,000 15,500 
United Stateãe s 10,248 12,127 12,009 10,432 212,051 
JJ 8 8,565 8,975 4,824 §,410 5,800 
Netherlands _—_--------------------- 1,744 2,312 2,386 2,828 
et eae alee pee E ò?tu ty ome on EE 2,727 2,861 2,880 2, 900 2, 800 
ef d asd 2,888 8,493 8,620 reg, 540 2,742 
%%% ͤAA AAA need ausi mee ridens 1,150 1,658 2,057 2,299 2,864 

RYONC 23 n. ³ꝛ˙w d y EAE r €1,960 r eg 350 2,012 2,022 
Germany, Federal Republic off 1,708 1,963 1,908 1,570 1,981 
e ß 1,425 1,494 *1,254 1,831 
Mexico 222222-2-2- 1,936 1,718 1,859 1,814 

CODON ou urea eme eue ec 1,545 1, 1,628 1,476 ; 

Italy - )7VVCdCdyꝙ0Tꝗ0ͥͥͥỹ ; T8 1,060 1,210 1,460 1,510 31,432 
United Kingdom 2-2 -- 1,720 1,836 1,767 1, 31,415 

German Democratic Republica - 1,206 1 1 1,193 
Pikan . 0 o uae x ce 1,098 1,128 1,107 1,154 1,180 
Bulgaria. ĩ· cc 1,128 1,188 1,188 *1,140 1,145 
Trinidad and Tobago 993 1,080 1,086 *1,100 1,127 
OCA) -es oe ae y cL 768,767 774, 969 76,901 77,239 19,295 
OUneF 2.22 oe qn AE e E 111,615 112,988 12,645 12,909 18,709 
Grand totall]llll 780,382 787,951 89,546 90,148 93,004 

* Estimated. 


2 2 3 rR . 1. 
1Table includes data available through May 20, 1988. 
*Reported figure. | 
*Deta are for year beginning Apr. 1 of that stated. 


36 MINERALS YEARBOOK, 1987 


Table 30.—Leading world producers of phosphate rock! 
(Thousand metric tons, gross weight) 


Country 1983 1984 1985 1986P 1987* 

United States.. 42,573 49,197 50,885 38,710 240,954 
U.SSR* oA ud eI edd tse 1g, 100 133, 800 133,750 F383 900 $4,100 
Morocco? _________________________ 20,106 21,245 20,787 21,178 20,955 
China 12,500 11,800 6,970 6,700 9,000 
Jordan 4,749 6,263 6,067 6,249 6,801 
Tunisia a 5,924 5,946 4,580 5,951 6,390 
Brazil ____________________ ------ 8,208 3,855 4,214 4,509 4,777 
J7ͤõĩõĩ?[]1j1ũͤ ⁵³] ↄñ ð y ⁊ñ y 8 2.969 8,312 4,076 8,673 23,798 
Topo -ne oe e e a a 2,081 2,696 2,452 2,814 22 644 
South Africa, Republic of 2,887 2,585 2,433 2,920 2,623 

17JJ1ĩÜ5¹—0— ⅛ ꝛ‚ e i Ee as 1130, 097 139,599 136,064 126,104 182,042 
Oer a ha ee E 110,792 111, 969 12,542 12, 686 13,106 

Grand total 7140, 889 11 51,568 148, 606 138,740 145,148 


*Estimated. imi "Revised. 
oo only phosphate rock; Thomas slag and guano are excluded. Table includes data available through May 18, 


2Reported figure. 
*Includes output from Western Sahara. 


Table 31.—Leading world producers of marketable potash? 
(Thousand metric tons, K, O equivalent) 


Country 1983 1984 1985 1986 1987 

USSR D ð⅛ AA my 9,294 9,776 10,867 10,200 10,400 

„fp a a 6,938 1,5 6 6,752 T, 
German Democratic Republic, 8,481 8,4 8,465 8,485 3,500 
oo Federal Republic of- 2,419 2,645 ; 2,165 2,140 
JJ! ⁵⁵—— 88 536 1,739 1,750 1,017 1,650 
MEC x.. ee IE eS P 1, 1,100 1,200 1 1,800 
United States 1,429 1,564 1,296 1,202 21,202 
Toal ees 26,047 27,816 21,322 26,612 27,657 
Other a nhs A 88 1,871 1,518 1,829 2,086 2,155 
Grand total 27418 29894 29151 28,68 29812 


Estimated. Preliminary. 
1Table includes data available through Apr. 29, 1988. 
3 Reported figure. 
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Table 32.—Leading world producers of salt! 


(Thousand metric tons) 
Country 1983 1984 1985 1986P 1987* 

United States (including Puerto Rico) 81,893 85,612 85,441 93,296 333,142 
a ⁰ ase de 16,130 716,286 14,446 17,800 18,000 
0 6 16,200 16,500 16,100 *16,100 16,100 
Germany, Federal Republic of 10,868 12,212 8,080 18,102 13,200 
MIN MERUAT SCHERMO QUOC 8 7,018 1,128 9,879 10,118 11,002 

Canada mcm POP es 8 602 10 10,085 » 7 
n ðͤ KV ĩ ĩͤ ans es 6,949 7,149 7,118 à 7,161 
United Kingdom___________-_________ 6,311 7,126 7,145 r e7 000 7,000 

Australia o !.. CC LL LL 5,170 5,695 6,200 *6,200 *6 
BEINNE PNN nn w ĩͤ CUPRUM, ,630 4,441 4,865 5,421 36,168 

AGRIC na K a 5,708 6,167 6,467 5, ; 

So ll cee es 8 4,596 4,874 5,019 5,955 400 
Netherlands 8,124 8,674 4,154 8,768 33.979 
Ma oe ee a A E ce 4,189 8,978 8,746 4 ; 
e e eee Lt 34,187 4,527 2,129 r eg, 500 3,500 
German Democratic Republi ......-- *3,126 €3,133 8,188 8,184 8,133 
Spain- eH y y iors 8,158 3,389 8,240 *8,100 8,100 
Japan =c ceo o e 921 955 *1,200 1,870 31,997 

rna ir nn cee 1,261 1,290 1,189 1,172 31,218 
CCC77ôöÜ;¹e“ meint T142,531 T154,971 155,236 157,304 159,570 
Other uunc ee es 716,318 117,187 17,795 19,271 23,053 
Grand total! JJ 158,844 1172, 158 178,081 176,580 182,628 


*Estimated. Preli Revised. 
iTable includes data available through July 8, 1988. 
*Reported figure. 


Table 33.—Leading world producers of elemental sulfur’ 


(Thousand metric tons) 
1984 1985 
Country : From Byprod- e From Byprod- 
Native pyrites tick Total Native pyrites üct Total 
United States 24,198 W 6,459 10,652 35,011 W 6,598 . 11,609 
U.S. S. R. TT. 22,600 72,600 14,000 79,200 F 32 650 T2, 500 14,124 19,274 
. ($) 6,596 T6,596 = ($) 6,684 6,684 
Poland 34.990 M 220 5,210 34.816 8 5,096 
China 2,100 850 2, 2,200 2,900 
Mexico _~_ 31,364 c: *621 *1,985 31.551 m *629 2, 180 
Japan ES 259 2,333 2,592 T 253 2,245 2,498 
Germany, Federal 
Republic off ___ NT EN 1,481 1,481 "m T. 1,569 1,569 
Saudi Arabia v" a 833 833 ZS Ern 1,100 1,100 
France ics a 1,862 1,862 EN 1,128 1,723 
6 23 1,094 187 *1,231 —-— 1,231 124 11,355 
LOO ee 2500 ENS 70 570 2500 n 70 570 
South Africa, Re- 
ic of P 464 *121 585 EE 562 *185 747 
Finland EM 211 810 521 men 248 302 550 
Yugoslavia __—— — ENa 801 *163 *464 ene 323 173 496 
Italy 7x 8 192 200 400 280 200 481 
Australia ______ T 2 203 203 e NS 447 447 
5 zá 7212 148 360 . 210 146 356 
IranCUbbd 30 SER 130 160 30 EN 150 180 
German Democratic 
Republic E — 350 350 mm ei 830 330 
Philippines zs r39 95 T134 e" 108 100 208 
Brazil 24 89 123 216 24 91 134 229 
Romania ES 200 150 850 m 200 150 850 
Norway PE T209 70 273 TE 193 70 263 
um! TER me 240 240 aes us 250 250 
Netherlands oan 2 245 245 a A 250 250 
Korea, North“ ET 200 230 zl 200 230 
Greece cm 78 125 20g n °78 *185 *218 
United Kingdom "t ia T146 T146 zi ies 149 149 
Total 118,889 Tg 242 127,811 149,942 14,923 8,677 28,687 82, 287 
Other 149 483 1.285 1,917 182 514 1,848 2,044 
Grand total 714, 088 18,725 729, 096 151, 859 15,105 9.191 80,085 54,331 


See footnotes at end of table. 
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Table 33.—Leading world producers of elemental sulfur'—Continued 


(Thousand metric tons) 
1986P 1987* 
Country From Byprod- From Byprod- 
Native pyrites uet Total Native pyrites net Total 
United States 24,048 W 7,044 11,087 2 53 202 W 57,336 — 510,588 
USSR*. DD r 32,775 72,350 14,150 79,275 22, 850 2,800 4,400 9,550 
Canada _______ = (4) 6,543 6,543 - 56,668 56,668 
Poland 34,900 a 5,120 35,000 Eur 220 5,220 
Oy Siete 2,500 800 8,100 2,500 800 8,100 
Mexico 21,588 vie 5 x 3 51,806 — 5593 
Japan ________ EUN 158 2,213 2,871 Eoo 79 2,142 2,221 
Germany, Federal 
Republic N m ux 71,573 71,573 et UM 1,625 1,625 
Saudi Arabia oa VM *1,800 *1,800 Bt. E 1,400 1,400 
France BA *1,806 *1,806 — 1,252 1,252 
Spain PR 1,195 115 “1,810 S 1,000 120 1,120 
M DUREE VN T200 800 620 d ss 250 810 
South Africa, Re- 
lic of em 499 218 717 "E 220 120 
Finland MN 215 re 577 "m 5311 260 571 
Yugoslavia . BN 844 r €178 r 522 zt 5323 178 501 
Italß7ß/ m 809 *185 *494 Nd 800 190 490 
Australia MR M 443 443 Em M 444 
Sweden E 221 174 401 Las 220 175 395 
E 80 "m 1250 F280 30 s 800 830 
German Democratic 
Republic®_____ mys 815 815 ors 315 315 
Philippines 113 €120 r €233 NM 5158 140 298 
facets eee 36 92 174 212 26 92 190 288 
Romania uu 150 1 290 m" 150 180 280 
Norway MN 181 r *80 r e261 S 170 95 265 
Belgium? ______ a ME 260 260 TM eo 250 250 
Netherlands“: e 2d 250 250 No € 245 245 
Korea, North? ___ t 200 80 230 ES 200 30 280 
FF Lis r egg 185 r 201 25 70 135 205 
United Kingdom Sis xs 175 175 ae eus 174 174 
Total! 14.242 8,659 29,025 51,926 18,814 8,378 29,777 51,964 
Other 154 521 1,467 2,148 164 527 1,566 2,257 
Grand total 14,896 9,186 30,492 54,074 18,978 8,900 31,343 54.221 


*Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
Includes all recorded production of sulfur, VF it includes elemental 
mper see sr] fq pee y ih ended pole a so perd cipe de percer perde b gr 
compoun as > 4 as a princi uct te mining as a uct 
of crude oil and natural gas and as a byproduct of petroleum refining, coal treatment, and metal smelting 
and/or refining, and (2) sulfur recovered from tar sands, spent oxides, and other miscellaneous sources. Table includes 
data available eeu, June 8, 1988. 
Entirely Frasch process sulfur. 
Includes Frasch sulfur as follows, in thousand metric tons: Poland (estimated): 1984—4,500, 1985—4,886, 
1 and 1987—4,500; the U.S.S.R. (estimated); 1984800, 1985—850, 1986—875, and 1987—950; and total of 
indi vidually listed A and grand total: 1984—11,961 (revised), 1985—12,302, 1986—11 512, and 1987—11 084. 
Revised to zero. 


5Reported figure. 


39 


MINERALS IN THE WORLD ECONOMY 


Nun g/T UEY? 88e T, 

ema pd. 

„DN pue snoutumyig,, Jepun pepnpur ‘pews 3nd3no, 

"Surpunoz quapuedopu jo eene2eq UMOYE ge 03 ppe 30u LBU eje] '886T ‘TE O YSno1g} IQUBAL ejep sepn[ourt eiqe I 
pes,  '"£reurunpelj, POPUNI, 


08T'I 297% 008˙8 291˙¹ 9225. LIT‘8; JJ eee ae T0303 pure1z) 
$6 GII 86 91 901 06 91 Seiler ee Seep dd eem 20090 
LSTI oss’ LOZE TIHTI 611˙5. 120'8; ( Se TROL 

Te 7 8 B GS 8 r e T TNNT AreSunyy 
uH GS 9. m T6 T6 ee ae eae Jo ?1qndey pon? 
GG ov 91 vo 68 ST 122 --------------1------- uredg 
96 16 (9) 18 88 (9) 88 VU VVV vr 
88 98 7 98 28 " E oce cce ee — 
68 Ly 6 88 I 8 rr nC erueuror 
98 Sy 6 98 L4: L L . etum iem mien ms Dm 401 mL 
8 0L 09 01 89 SF i S=seees erases os epe; 
3l OL; 99, ST, 96, Vh Ci ear ees etHON ‘Baroy 
OL OL (y) 69 99 (9) QU — —— SSS a ee Ra eum BIABTSOSN A 
2 v6 v6 () Ts, TS; (>) xS cM CE CR uopSury porun 
80T 881 96 801 881 96 POL ——— er Gee UTBAN 
— PLI PLI P 891 891 c jo orqndey o nog 
vll 80€ 28 161 . 90€ 6L BI 7777-7 Jo nde [ezepe,y ‘AuvuLier) 
8 LST 6571 8 PST OFT 8 5 eme mm mmm pu 
88 261 891 LE PLI 681 r ETT EE T smeny 
L9 oss 2561 89 87² 261 09000 -------------------- pusod 
118 818 m GIS 966 E O66: ------ qndeꝝ 2re120ureqq ueuLrer) 
891 96L 699 291 STL LSS )))ͤõ MCCC E ASSN 
69 608 98L 99 818 994 er e 893938 poun 
© 098 098 G SLL 2 J). 8 ufd 
uy Tel — Do amuri 0 Les eyruSr] 

. Aumo 
urg rumnjiq 
2861 7861 
(guo 31.1700 uo 


:(89p913 pre) [809 Jo s1o9npoud py10A 3urpeo'T—' pt ABL 


40 MINERALS YEARBOOK, 1987 


Table 35.—Leading world producers of marketed natural gas! 


(Billion cubic feet) 
Country 1983 1983 1985 1986P 1987 

USSR Lol lul %⅛⁰de 18,900 20,700 22,100 24 25,100 
United States 16,083 17,892 16,382 15,991 316,536 
JJ Lu i t ab AEREN 2,465 2, 2,831 2,6 803 
Netherlands 2,708 2,728 2,851 2,615 22,622 
United Kingdom 1.367 1,361 1,517 1,594 31,682 
Algeria _________~ ~~~ 1,427 1,545 320 1,860 1,525 
Moti- ði-. ³ ᷑]dꝛ¼̃ꝛ y m 8 711,319 11,243 1,197 1,175 21,194 

n] ³˙.üi¼ ³ðÄ WAA 1,082 1,886 1,449 1,113 A 
PER ROOMS ĩðͤ 88 1,100 1,127 1,126 1,120 1,120 
Norway ------------------------—— 982 964 983 973 21,076 
Saudi Arabia . 155 253 716 848 710 
JJ nh E PEE 8 827 494 661 557 3596 
ji^, ere y . 459 489 503 564 2576 
5 Federal Republic of- 622 563 511 490 560 
Elta V0 LE T 420 446 415 519 3531 
ae ru ĩ⅛ K A 464 F499 503 517 3506 
United Arab Emirates 120 430 499 492 500 
JJ ⁵¼.ʃ -]3ñ 8 431 485 495 
Venezuela- -—-—-—------------------— 508 518 498 576 465 
German Democratic Republic 353 459 459 459 459 
Malaysia (Sarawak) _—_———------------- 131 325 437 372 410 
Toal- esseen ee a es 151, 268 155, 866 51,118 58,716 61,254 
G oomen ( EE ELLE 8,718 4,153 4, ,820 
Grand total — - ---—---------------- 155, 041 160,019 62,022 63,476 68,074 


*Estimated. Preliminary. Revised. 
1Comprises all gas collected and utilized as a fuel or a chemical industry raw material as well as that used for gas lift in 
fields, including gas used in oilfields and/or gasfields as a fuel by ucers even though it is not actually sold. Excludes 


uced subsequently vented to the atmosphere, and/or reinjected to reservoirs. Table includes data 
. 31, 1 1988 | 
*Reported figure. 


Table 36.—Leading world producers of natural gas liquids: 


(Million 42-gallon barrels) 

Country? 1983 1984 1985 1986” 1987° 
United States 569 597 587 566 3582 
USSR? ae wm 8 155 160 175 180 185 
a MH S 92 119 122 *122 125 
Bs oS rt BRE Ped ek tt ete a ees aie, Bsn 105 136 e123 118 123 
Saudi Arabianaangazzzdzz LLL _____ 119 124 123 150 3119 
jd ³˙· 0 114 139 125 120 117 
United JJ/))))))).ö;Ä' e 47 55 60 68 67 
United Emirates (Abu Dhabi, Dubei, 
Ras al- i fen RT TG BORD E ee de 392 94 T8 80 49 
J/»ͤĩÜ²¹ĩũ ⁰ uae SEL 1.293 1.424 1,891 1,404 1,867 
PPP / / ˙²¹Üd 146 202 221 234 243 
Grand total 1,489 1,626 1,612 1,638 1,610 


*Estimated. imi 
!Every effort has been made to include on! those natural gas liquids produced by natural gas processing plants and to 
exclude natural eeke ed liquids obtained from field treatment facilities including wellhead separators, because the latter are 
with crude oil and thus are included in crude oil output 5 In some cases, however, sources do 
not clearly specify whether data presented represent only output of natural gas plants or if they include field 
output. Thus, some of the figures may include field condensate. Table includes de dasa available through C Oct. 31, 1988. 
An addition to the countries listed, China, Czechoslovakia, and the German Democratic Republic may also roduce 
ne iam gas liquids in substantial quantities, but available information is inadequate to make reliable N of output 


5Reported figure. 
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Table 37.—Leading world producers of crude oil: 
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(Million 42-gallon barrels) 
Country 1988 1984 1985 1986" 1987* 
USSR cz Se Ss Se Si ee ht 4,580 4,500 4 4,520 4,590 
United States 3,171 8,250 8,274 8,168 33,047 
Saudi Arabia? |... . LL ĩðâ2 1,657 1,702 1,287 1,841 1,586 
(HDD ote ahs ene tag ee Sa ees a 774 874 978 
Mexico 978 983 960 886 1927 
United Kingdom _________________ __-- 809 885 894 2858 
JJJJ%J%VSSSGGͥõ(õ(öꝗ : 8 891 194 803 686 864 
Id nunc . 88 401 521 617 765 
Venezuela 657 1660 614 654 2664 
Canada oa ee ee 495 526 588 587 2561 
United Arab Emirates (Abu Dhabi, Dubai, Sharjah) 420 891 439 500 3548 
Indonesia ... ass 490 517 484 507 509 
Kuwait? J)ͤͤͤ 8 385 424 874 519 2497 
½//%ôö˙Ü5 8 452 508 544 584 2487 
1;ö%;ĩ]˙?ê..U0ö d 1405 1406 892 889 868 
Toi] nca cis ˙ :mà ee 716,509 716,820 16,828 17,196 17,189 
UT a e ee T9 824 13,020 3,253 3,204 9,286 
Grand total __.__.__________ - 119,388 119,888 19,581 20, 400 20, 475 
*Estimated. 


. . 1 rR 2 e i 
Table includes data available through Oct. 31, 1988. 
*Includes the country's share of production from the Kuwait-Saudi Arabia Divided Zone. 


Table 38.—Leading world producers of refined oil! 


(Million 42-gallon barrels) 
Country 1988 1984 1985 1986P 
United States (including Puerto Rico and Virgin 

Islands) ... ee ee tek 4,998 5,179 5,448 

USSR? o A ru tim E 3 560 T9,525 19,430 rg 
PCC“ eh ⁰mw 888 1,808 1,899 1,804 *1,272 
JJ io eee Se E 500 550 655 700 
United Kingdom 600 618 610 621 
Germany, Federal Republic of 687 683 665 649 
laly. ³ -mAAA ĩͤ . ĩͤ 88 649 629 595 *597 
e . 570 603 584 
nnd ena 549 560 569 565 
Mexico. . uu E 467 502 519 557 
Bret Soi a c *395 *405 450 496 
Netherlands 402 407 864 430 
Venezuela... Lt 923 879 891 
Saudi Arabia 314 r395 382 *363 
— — = p E E 

including Canary Islands) 

esce FFC 306 298 *294 287 
Total p c iL LA 716,222 716,668 16,655 17,189 
,0, 1,7. ANE ĩð2 74,418 T5,149 4,855 4,849 
Grand total - --—---—----—-—-----=-—----— 7120, 640 122,412 21,510 22,088 


1Table includes data available through Oct. 81, 1988. 
ported figure. 
Includes the country's share of production from the Kuwait-Saudi Arabia Divided Zone. 
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The Mineral Industry of 
Albania 


By Walter G. Steblez!' 


Albania's centrally planned economy and 
mineral industry lost ground in 1987. Com- 
pared with that of 1986, the economy stag- 
nated, and several sectors performed below 
the output levels reached in 1984 and 1985. 
In contrast with previous years, Albania's 
Central Statistical Directorate did not pub- 
lish national income or industrial produc- 
tion results in the central economic plan 
fulfillment report for 1987. Other national 
accounting indices were left out as well. 
Reportedly, only coal, copper, and nickelif- 
erous iron ore met planned production goals 
for 1987. The chromite and petroleum ex- 
tracting and processing industries, two 
mainstays of the country's economy and 
chief earners of foreign exchange, fell sub- 
stantially short of meeting planned output 
goals for 1987. Shortfalls were attributed to 
a prolonged summer drought and a harsh 
winter as well as to managerial problems.* 
Major capital projects during the year in- 
cluded the addition of new capacities at the 
Burrel ferrochromium plant and the con- 
struction of new facilities at the Bulquizé, 
Kalimash 1, and Kalimash 2 chromite 
mines. 

Government Policies and Programs.—In 
1987, the Albanian Government sought to 
widen diplomatic and economic contacts 
with several Western European countries 
and to end self-imposed political and eco- 
nomic isolation in Europe. Among the chief 


reasons for this policy change was the 
prospect of expanding barter-based com- 
mercial agreements with countries like the 
Federal Republic of Germany, Greece, and 
France to develop domestic mineral depos- 
its and to increase output from existing 
operations through infusions of new tech- 
nology and know-how. Albania remained a 
relatively poor country with an outdated 
industrial base. To maintain hard-currency 
earnings, Albania had to increase the pro- 
duction and sales of chromite and petrole- 
um. The mining and extraction of these 
commodities had become more difficult ow- 
ing to increasing depths of extraction in the 
case of chromite and the need for deep 
drilling and recovery equipment for the 
petroleum industry. Albania hoped to ob- 
tain advanced technology and equipment 
from Western market economy countries to 
maintain and increase production levels. 
The Government plan for 1988 called for an 
18% increase in the output of petroleum 
compared with that of 1987. The production 
of chromite, copper, and nickeliferous iron 
ore was to increase 12%, 4%, and 18%, 
respectively. In 1988, the Government 
planned to initiate the marketing of barite, 
fluorite, and refractory clays. The 1988 plan 
also called for a 6% rise in the production of 
blister copper and a 17% increase in the 
output of ferrochromium. 


PRODUCTION 


The mineral industry of Albania was only 
partially mechanized and very labor inten- 
sive. The industry was state-owned and 
-operated and subject to strict central plan- 
ning. The use of gross-output indicators 
often resulted in low-quality production at a 
high cost, owing to the management prac- 


tice of stressing production in gross tons of 
output rather than output that could be 
usefully consumed. As in previous years, 
this led to a situation that allowed simulta- 
neous stockpiling and shortages. Shortages 
of spare parts led to extensive downtimes of 


mining and transport equipment. 
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Table 1.—Albania: Estimated production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
Asphalt and bitumen, natural“ 
thousand tons 1,000 900 900 950 950 
Cement, hydraulic do 840 840 850 850 860 
Chromium: 
Chromite, gross weight |... do- 914 4960 41,100 1.200 1.200 
Marketable ore do____ 685 720 825 850 830 
Coal: Lignite do— 1.779 12.010 2,195 2,200 2,100 
Cobalt, mine output, Co content 450 600 600 650 650 
Copper: 
Gross weight 891,000 41,007, 000 1,010,000 1,100,000 1,100,000 
Cucontent. LLL 222222 14,300 16,100 16,200 17,600 17,800 
Metal, primary 
lll 8 11,000 112,600 12,600 18,700 14,000 
Refined -scn 10,500 11,500 11,500 11,700 12,000 
Gas, natural, gross production? 
million cubic feet 14,000 17,500 13,500 16,000 16,000 
Iron and steel: 
Iron ore, nickeliferous: 
ross weight |... 850,000 “1,082,000 1,130,000 1,200,000 1,200,000 
Iron content 283,000 60,000 16,000 400,000 400,000 
Ferroalloys, ferrochromium _ _ _ ~~ —— ~~ 35,000 40,000 43,000 45,000 46,000 
Nickel, mine output, Ni content 7,200 9,200 9,600 9,700 9,000 
Nit n: N content of ammonia 76,000 80,000 80,000 80,000 80,000 
Petroleum 
Crude: 
Weight . thousand tons 1,500 1,400 1,400 1,500 1,500 
Converted 
thousand 42-gallon barrels. . 9,900 9,800 9,800 9,900 9,900 
Refinery products _____________~~- 9,000 9,000 9,000 9,000 9,000 
Sall one e c Cu accep 70,000 70,000 70,000 70,000 75,000 
Sodium compounds, n.e.s.: Carbonate, 
calcined (soda ash)... _________-_ — 25,000 25,000 31,000 33,000 31,000 


!Table includes data available through July 1988. 


n addition to the commodities listed, a variety of industrial minerals and crude construction materials (bauxite, 


common clay, dolomite, quartz, olivinite, sand and gravel, stone, and titanom 


etite) are produced, but output is not 


reported quantitatively, and available information is inadequate to make reliable estimates of output levels. Also, 
metallic nickel production reportedly began in 1978, but data on the level of production are not available. 
Includes petroleum refinery-produced asphalt and bitumen. 


*Reported figure. 


5Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is 


conjectural. 


eq 


perte data on marketable production are not available, but gross and marketed outputs are regarded as nearly 


TRADE 


In 1987, Albania renewed its commercial 
and trade agreements for 1988 with central- 
ly planned economy countries. As in past 
years, Bulgaria, Czechoslovakia, the Ger- 
man Democratic Republic, Hungary, Roma- 
nia, and Yugoslavia would provide Albania 
with a variety of needed capital goods and 
semimanufactures in exchange for mineral 
raw materials and commodities, principally 
bitumen, chromite, and nickeliferous iron 
ore. At yearend, during discussions that led 
to the establishment of diplomatic relations 
with the Federal Republic of Germany, 
Albania indicated interest in reaching com- 


mercial agreements that would involve the 
Federal Republic of Germany in the mod- 
ernization of Albania's agriculture and in 
Albania’s mineral exploration plan, es- 
pecially for bromine, copper, and nickel. 
Albania also expressed interest in upgrad- 
ing its mineral transportation infrastruc- 
ture with the aid of the Federal Republic of 
Germany. The United States remained an 
exporter of metallurgical coal to Albania. 
Because of a lack of diplomatic ties, trade 
between the United States and Albania was 
conducted through third parties. 
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Table 2.—Albania: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal destinations, 1986 
METALS 
Aluminum: 
Ore and con centrale — 11.903 All to Poland. 
Metal including alloys, semimanufactures 55 d 
Chromium: Ore and concentrate 586,199 384,971 Yugoslavia 152,114; Italy 63,840; 
pain 43,419. 
pper: —— 
Matte and speiss including cement copper 8 474 All to Greece. 
Ash and residue containing copper- - - - ------- _. 2914 All to Italy. 
Metal including alloys: 
SCIBDe ceu LU Lr diede 219 Er l 
Semimanufacture s 278 841 West Germany 499; Yugoslavia 348. 
Iron and steel: Metal: 
Ferroalloys: 
Ferrochromium |... 22222 2- 3,750 36, 790 Netherlands 15, 343; West Germany 
9,477; Belgium- Luxembourg 5, 934. 
Unspecified ddl 4,798 2,600 West Germany 1,746; France 604; 
Austria 250. 
Semimanufactures: 
Bars, rods, angles, shapes, sectiong Jå 66 All to Italy. 
Tubes, pipes, fitting do- 1.017 e 
Leni Heal including alloys, unwrought |... eae 12 All to Greece. 
ickel: 
Ore and concentrate _. 2,896 Do. 
Matte and speis _________________- 489 392 All to Japan. 
Oxides and hydroxides ___.________-~___-_- me 10 All to Netherlands. 
Ash and residue containing nickel! 166 x 
Platinum-group metals: 
Waste and sweepings _ _ _ _ _ _ value, thousands $315 $402 All to Italy. 
Metals including alloys, unwrought and parti 
wrought _—---—--------------—- RN — $31 All to Yugoslavia. 
Selenium, elementaaaaů˖ „ 9 All to United Kingdom. 
Pus Metal including alloys, unwrought |... ... e 10 All to Italy. 
er: 
Ores and concentrates _______________-__ 34 82,861 All to Sweden. 
Ashes and residues Men 19 All to Italy. 
INDUSTRIAL MINERALS 
ö; ur ee LI cete 1,116 m 
Clays, crude c a ĩ Ld t ES 1 All to West Germany. 
Graphite, natura] „„ PE 15 All to Spain. 
Magnesium compounds 6451 8,282 Hungary 7,802; Italy 480. 
Pyrite, unroasted ________________--__-_- 24,592 24,852 Hungary 14,500; Italy 5,852; Yugo 
slavia 4,500. 
Salt and brine oc 88 5,776 9,970 Yugoslavia 7,620; Italy 2,350. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 1,805 2,535 08 1,744; Italy 684; Yugoslavia 
Work... Emden 2 153 All to Yugoslavia. 
Sand other than metal-bearing --—-—--------- 9 12,116 All to Greece. 
Sulfur: 
Elemental: 
Crude including native and byproduct ... ___ 1,164 m 
Colloidal, precipitated, sublimed --------- 20 NR 
Sulfuric acid LLL cmn 101 m 
Other: Crüde - - - - -- ee eme 51 49 All to Italy. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. —---—----------- 142 717 West Germany 658; Yugoslavia 59. 
Carbon: Carbon black 5 TM 
Coal: Anthracite and bituminous _ _ 25,610 
Coke and semicoke ______________________ 13,520 3,950 All to Greece. 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 11 95 Italy 91; Yugoslavia 4. 
Gasoline On a 500 186 Italy 118; Spain 43; Hungary 25. 
Kerosene and jet fue „ 8 2 2 All to Hungary. 
Lubricants |... vv do... EN 2) All to Yugoslavia. 
Residual fuel oil do... 18 pos | 
Bitumen and other residues do... 8 383 Greece 267; Italy 12; Yugoslavia 4. 
Unspecified do_ _ __ 175 8 | 
PPreliminary. 


1Table prepared by Jozef Plachy. Owing to a lack of official data P 
a e presentation of this country's mineral trade. Unless otherwise specified, these data have been compiled from 
Nations information and data published by the trading partner countries. 


Uni 
2Less than 1/2 unit. 


ublished by Albania, this table should not be taken as 
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Table 3.—Albania: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys: 
Unwrought ________________ 


Semimanufactures____________ 


Copper: Metal including alloys: 
Unwrought ________________ 
Semimanufactures_ ___________ 


Iron and steel: Metal: 
cj CHO 
Pig iron, cast iron, related materials 
Ferroalloys: 
Ferrochromium ... 
Ferromanganese _________~_ 
Ferrosilicon ____________~_ 
Unspecified ___________~_- 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets _ __ _ _ 


Tubes, pipes, fittings ________ 
Unspecified ____________- 


Unwrought _______________~_ 


Nickel: Metal including alloys, semiman- 
üfacturés xl 8 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands. _ 
Silver: Metal including alloys, unwrought 
and partly wrought _______ do... . 
Tin: Metal including alloys: 
Unwrought |... .........- 
Semimanufactures. s 
Titanium: 
Ore and concentrate 
Oxideg ͤ ——t 


Gridl es eee be toe 

Metal including alloys, unwrought _ _ 
Other: 

Ores and concentrates__________ 

Oxides and hydroxides ________ _ 

Ashes and residues 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Artificial: Corundum _ 
Grinding and polishing wheels and 
Stones <ia h E a 
Asbestos, crude________________ 
Barite and witherite_____________ 


Clays, crude_________________~- 
Diamond: 


Gem, not set or strung 
value, thousands_ _ 


Feldspar, fluorspar, related materials 


See footnotes at end of table. 


1985 


442 
467 


12,208 
34,698 


1986” 


467 
438 


8,662 
36,210 
10 


8 
58 


United 
States 


Sources, 1986 


Other (principal) 


Hungary 660; Yugoslavia 48; Norway 
Hungary 1,042; Yugoslavia 460; 
Greece 73. 


All from West 5 
Yugoslavia 229; West Germany 121; 
reece 105. 


All from the Netherlands. 
All from Italy. 


All from Yugoslavia. 

Yugoslavia 1. 343; West Germany 60. 
All from Vugoslavia. 

All from West Germany. 

All from Italy. 


W 1,580; Hungary 587; West 

ermany 237. 

Poland 3,589; Hungary 2,658; Yugo 
slavia 422. 

hs Germany 644; Greece 80; Italy 

Yugoslavia 466; France 1. 

Yugoslavia 174; Austria 131; West 

rmany 59. 

ue 2,645; Austria 1,420; Hungary 

Czechoslovakia 20,000; Poland 16,210. 

All from West Germany. 


West Germany 41; Belgium-Lux- 
embourg 17. 


All from Italy. 


All from West Germany. 
Do. 
Do. 


All from United Kingdom. 


All from West Germany. 


All from United Kingdom. 
All from West Germany. 


Hungary 159; Yugoslavia 147. 


Italy 1; United Kingdom 1. 
Yugoslavia 1,526; Italy 19. 


France 141; Yugoslavia 39. 


All from United Kingdom. 

France 19; West Germany 15. 

France 962; Yugoslavia 59; West Ger- 
many 1. 


— 
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Table 3.—Albania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: Manufactured: 
Nitrogenous________________ 1 
Phosphatic ______________-_~- 25 
Potasšit —— e o eem 5 
Unspecified and mixe ine 
Graphite, natural» 7 
Magnesium compounds 2,431 
Mica: Worked including agglomerated 
splittingns gs 
Phosphates, crulWe 39,200 
Pigments, mineral: Iron oxides and hy- 
droxides, processed 2 
Sodium e n. e. s.: Carbonate, 
manufactured | 2,500 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 37 
Worked ________________ 37 
Gravel and crushed rock |... 23 
Sand other than metal- bearing 2,675 
Talc, steatite, soapstone, pyrophyllite — _ 40 
Other: Crude _________________ 253 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural _ _ _ _ _ _ _ 1 
Coal: Anthracite and bituminous _ _ _ _ — 275,098 
Petroleum refinery products: 
Gasoline 42-gallon barrels. .. 4,956 
Mineral jelly and wax _ _ _ _ _ 02 —— 2,070 
Kerosene and jet fue! do... Da 
Distillate fuel oli do- TA 
Lubricants. ___________ do- 18,585 
PPreliminary. 


Sources, 1986 
1986P : 
oe Other (principal) 
1,049 T Italy 1,040; West Germany 9. 
5 ES All from United Kingdom. 
17 ae Austria 11; West Germany 6. 
4,775 xe Yugoslavia 4,153; Italy 185 West Ger- 
many 4. 
51,870 T All from Jordan. 
77 zs All from Italy. 
559 ER Do. 
1,358 -- Yugoslavia 1,333; Netherlands 25. 
116 ate All from Italy. 
66 _. Greece 46; France 20. 
16 oe All from United Kingdom. 
138,328 86, 328 Poland 52, 000. 
4,080 _. All from Italy. 
3,298 _. Yugoslavia 3. 140; Italy 71; West Ger- 
many 47. 
1,721 —— United Kingdom 1,550; Italy 171. 
1,872 Se me st aii 1 865, West Ger- 
23,534 Zub Yug layin 17,759; Italy 3,108; United 
ingdom 980. 


1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Albania, this table should not be 
en as a complete presentation of this country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 


COMMODITY REVIEW 


METALS 


Chromite.—Chromite mining and proc- 
essing remained Albania’s principal non- 
fuel mineral activity and the country’s sec- 
ond major source of foreign exchange. Alba- 
nia’s numerous chromite deposits were in 
the ultrabasic rocks within the ophiolitic 
complexes of the Midrita tectonic zone. 
About one-half of the country’s marketable 
metallurgical-grade ore was mined in the 
Martanesh region of the Mat District at the 
Bulquizé Mine, northeast of Tirana. The 
average grade of ore at Bulquizé consisted 
of 42% Cr.0Os, 13% FeO, and 22% ALO;; 
reserves were determined at about 7 million 
tons. In 1987, construction was begun on a 


7,360-meter-long inclined shaft at the 
Bulquizé chromite mine. When completed, 
the shaft would surface near the town of 
Klos and provide rapid transportation of ore 
to the beneficiation plant. Also, in the 
northeast section of the country, construc- 
tion of a 3,300-meter-long tunnel was plan- 
ned to link the Kalimash 1 and Kalimash 2 
chromite mines to the concentrator. At the 
Burrel ferrochromium plant, a third 9,000- 
megawatt electric furnace was reportedly 
installed in August. The unit at full opera- 
tional capacity was planned to boost the 
plant’s ferrochromium output by 50%. 
Copper.—On balance, Albania’s main 
copper mines at Gjegjan, Kurbnesh, and 
Rubic met planned production goals for 
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1987. Primary copper was smelted at Gjeg- 
jan and Rubik. Refined metal was produced 
at Kruje and Rubic, and rolled copper and 
copper wire were produced at the Shkoder 
copper plant. Most semimanufactures pro- 
duced at the Shkoder plant were exported 
to European market economy countries. In 
1987, a new copper mine was put into 
operation at Karme, near Shkoder, and 
construction of a new beneficiation plant 
near the Gjegjan Mine in the Kukes District 
continued. 

Nickel and Cobalt.—Construction of the 
cobalt-nickel refinery at Elbasan was fur- 
ther delayed by shortages of electricity and 
technical difficulties. The 6,000-ton-per-year 
refinery, designed to use domestic nickelif- 
erous iron ore, was originally scheduled for 
startup in 1986. Its equipment was provided 
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by Salzgitter Industriebau GmbH of the 
Federal Republic of Germany. Reportedly, 
the refinery was rescheduled for operation- 
al startup in the second half of 1988, and 
most of the cathode was to be exported to 
European market economy countries. 


MINERAL FUELS 


At yearend, Albania reported the startup 
of a new gas well at Povelce. Production of 
petroleum continued to suffer from a lack of 
technology and equipment necessary to in- 
crease output from the country’s old oil- 
fields, as well as from slow progress in 
bringing newer facilities on-stream. 


1Foreign mineral specialist, Division of International 
Minerals. 

2Zeri i Popullit. Dec. 29, 1987, p. 1. 

3— ——. July 12, 1987, p. 1. 


The Mineral Industry of 
Algeria 


By Kevin Connor! 


Algeria's economy, which has historically 
depended on hydrocarbon revenues for al- 
most all of its export earnings, recovered 
partially from the devastating effects of the 
crash in petroleum prices that occurred in 
1986. Implementation of austerity measures 
by the Government and recovery in petrole- 
um prices were cited as the two main 
reasons for the improvement. Government 
figures showed a trade surplus of $12 
billion? for 1987, compared with a deficit of 
$1.4 billion in 1986. Owing to the strength- 
ened petroleum prices, export receipts rose 
by 6.3% for the year. Total hydrocarbon 
revenues for 1987 were approximately $8 
billion. 

The Government's attempts to diversify 
exports away from dependence on the hy- 
drocarbon area met with only minor success 
in 1987, with only 3% of total export reve- 
nues coming from nonhydrocarbon busi- 
ness. Contracts signed in 1987 for exports of 
steel products and other industrial goods to 
the U.S.S.R. could improve that figure sub- 
stantially in 1988. The state hydrocarbon 
agency, Société Nationale pour la Re- 
cherche, la Production, le Transport, la 
Transformation, et la Commercialisation 
des Hydrocarbures (SONATRACH), contin- 
ued despite contract problems to be the 
main supplier of natural gas to France in 
1987, controlling almost a 3596 share in that 
market. SONATRACH's nearest competitor 


was the U.S.S.R., which provided approxi- 
mately 20% of French natural gas imports. 

Government Policies and Programs.— 
Algeria’s mineral investment spending in 
1987 continued to favor the petroleum and 
natural gas sectors. Approximately $9.4 bil- 
lion was expended by the Government in 
the hydrocarbon sectors, which was approx- 
imately 50% of the entire Government in- 
vestment budget for the year. In all other 
areas of mining combined, only an estimat- 
ed $60 million was spent. Investment spend- 
ing in 1988 was budgeted to increase 5.6%, 
with approximately the same distribution 
trend as in 1987. To stimulate international 
interest in hydrocarbon exploration, Alge- 
ria passed legislation in 1986 allowing a 
foreign partner to own 49% interest in any 
such venture. In December, Azienda Gen- 
erali Italiana Petroli S.p.A. (AGIP) of Italy 
became the first firm to sign an agreement 
under the terms of the 1986 law. Two other 
Western European firms were close to sign- 
ing exploration agreements under the new 
law at yearend, Compania Espanola de 
Petróleos S.A. of Spain and Compagnie 
Francaise des Pétroles-Total (CF P-Total). 

SONATRACH made an application to 
acquire 15% of the Belgium state gas firm 
Distrigaz S.A. SONATRACH and Distrigaz 
have been in a contract dispute over under- 
lifting of Algerian gas by Distrigaz since 
1986. 


PRODUCTION AND TRADE 


Production of most of Algeria’s minerals 
remained constant or showed only a small 
change in 1987. There were decreases in 
both the phosphate and mercury sectors, 
owing mostly to depressed market condi- 
tions. Algeria continued to be a major world 


producer of natural gas and condensates, by 
far the largest producer within the Organi- 
zation of Petroleum Exporting Countries 
(OPEC) cartel. Except for the country’s 
natural gas and petroleum industries, Alge- 
ria's mineral sector was small by interna- 
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tional standards, with only iron ore, mercu- 
ry, and phosphate rock produced in signifi- 
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cant amounts. Other minerals produced 


Table 1.—Algeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 


Cadmium, refined 


“oppa! concentrate: 


ross weight 


Cu content 


Iron and steel: 
Iron ore, gross weight _ _ _ _ _ thousand tons. . 


Metal: 


Pig iron* 
Stedl,crude __ _-_________ 
Lead concentrate, Pb content 


Zinc: 


Concentrate, Zn content _________ 


Smelter 


Barite, crude 


76-pound flasks- _ 
thousand troy ounces. _ 


INDUSTRIAL MINERALS 


— —— e — —— —— —— —— ——— ——— — — — — 


Cement, hydraulic® ________ thousand tons. . 


Clays: 
Bentonite 


Kaolin 
Diatomite 


meme is se — 


Gypsum and plaster® rr thousand tons... 
Lime, hydraulic* 
Nitrogen, N content of ammoniaa — 


Phosphate rock 
. y mE CEP een d 


Sodium compounds: Caustic soda® _ _ _ _ _ 
Strontium minerals: Celestite, gross weight* _ _ _ _ 


Sulfur, elementalꝰ 


do- 


89 s 


MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 


Marketed 


Natural gas plant liquids 
thousand 42-gallon barrels.. . 


Petroleum: 

Crüde — 2 ee N do. ... 

Refinery products: 
Gasoline do. ... 
Kerosene and jet fuel do- 
Distillate fuel oil do- 
Residual fuel oil do- 
Lubricants- -------------- do.... 
Ml ye Sat do. ... 
Refinery fuel and losses do... 
TOU eu sinn o tomm do. ... 

“Estimated. Preliminary. "Revised. 


Table includes data available through June 29, 1988. 


do... 


1983 


3,173,000 
1,427,000 


91,500 
240,900 


12,045 
4,745 
52,925 
34,675 
365 
40,515 
7,300 


152,570 


1984 


3,223,000 
1,545,000 


118,950 
233,508 


12,045 
4,745 
92,925 
35,040 
130 
92,060 
6,205 


164,250 


1985 


128 


3,776 


1,100 
100 
3,800 
23,000 
120 


13,500 
35,700 


60,000 
36.096 


33,000 
3,900 
13,000 
2,600 
250 

40 
150,000 


1,207 
168 
700 

5,400 

20,000 


3,543,000 
1,560,000 


122,275 
234,095 


13.000 
$5,500 
253,000 
€37,000 
*350 
€37,500 
9,000 


155,350 


1986P 


124 


3,360 


1,100 
190 
3,600 
22,000 
120 


14,000 
34,500 


60,000 
36,460 


30,000 
3,500 
14,200 
4,000 
215 


40 
150,000 
1,203 
190 
700 
5,400 
20,000 


3,440,000 
1,590,000 


€122,000 
€234,000 


13, 000 
25,500 
253, 000 
37,000 
350 
€37,500 
“9,000 


155,350 


included antimony, barite, celestite, clays, 
lead-zinc ores, limestone, and salt. 


155,350 


?[n addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in 
small quantities; crude construction materials presumably are produced for local consumption, but output is not 
reported, and available information is inadequate to make reliable estimates of output levels. 

Reported figure. 

‘Includes approximately 50,000 tons of plaster each year. 
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COMMODITY REVIEW 


METALS 


In midyear, a group composed of the 
Lavalin Corp. and Met-Chem Canada, both 
of Canada, was awarded a consultancy con- 
tract to advise the Algerian steel agency, 
Entreprise Nationale de Siderurgie (Sider), 
on planning and purchasing decisions for 
the Bellara steelworks project. The 1.1- 
million-ton-per-year-capacity steel plant 
project was expected to cost $1.5 billion to 
$2 billion to build on a turnkey contract 
basis. Several international companies sub- 
mitted supply tenders for the project in 
midyear, and the Canadian consultants 
were expected to help Sider evaluate the 
bids. Construction of the steel plant was 
expected to get under way sometime in 
1989, and was expected to take 4 years to 
complete. Two companies offered bids by 
yearend on the direct-reduction process for 
the blast furnace plant. Kawasaki Steel 
Corp. of Japan was offering the HYL proc- 
ess, and Voest-Alpine AG of the Federal 
Republic of Germany was offering the 
Midrex process. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—In August, interna- 
tional and local companies were invited to 
prequalify for upgrading one of the ammo- 
nium nitrate units at the Annaba fertilizer 
complex. The new unit was to produce 
nitrogen-phosphate-potash fertilizer (NPK). 
The unit was to rely on nitric acid, rather 
than sulfuric acid, for dissolving the phos- 
phate used in producing the NPK product. 
The project called for the eventual conver- 
sion of two of the nitric acid units at the 
Annaba complex into NPK producers. The 
third nitric acid unit would continue to 
produce approximately 850 tons per day of 
ammonium nitrate. There were technical 
problems with using Algerian phosphate for 
the NPK production, and importing Tuni- 
sian phosphate as feedstock was being con- 
sidered. 

The Annaba ammonia plant, which was 
essentially completed in 1981, was finally 
commissioned in midyear. Even though the 
plant has been in operation, technical prob- 
lems have plagued the plant since its com- 
pletion. The M. W. Kellogg Co. of the 
United States had assisted the state fertil- 
izer agency Asmidal in correcting the prob- 
lems with plant operations. The plant, built 
by Creusot Loire Entreprise Groupe Tech- 
nip of France, was designed to use the 
Kellogg process. Ammonia storage tanks, 


built by a Japanese consortium led by Toyo 
Kanetsu, were completed in 1984. 

Salt.—In July, bids were invited from 
both local and international companies for 
an estimated $10 million to $15 million 
project to develop Algeria's Chott Merouane 
salt deposits. Chott Merouane, a lake with 
high salinity, is on a plateau near the 
Tunisian border. The project was expected 
to be completed in two phases. The first 
phase would involve detailed studies of the 
deposits, including construction of crystalli- 
zation ponds and drainage channels. Phase 
2 would involve detailed studies and instal- 
lation of equipment for a washing plant at 
El Meghaier. A bagging plant would also be 
built as part of the second phase. An origi- 
nal feasibility study was completed on the 
project by Saltec Lavalin of Canada in 1985. 
All bids were to have been submitted to 
Algeria's state agency, Entreprise Nation- 
ale de Sel, by mid-October. No results of 
the bidding were known at yearend. 


MINERAL FUELS 


Natural Gas.—Gross production of natu- 
ral gas was estimated at 3.4 trillion cubic 
feet in 1987. Nearly one-half of this output 
or 1.6 trillion cubic feet was reinjected into 
petroleum reservoirs. Venting and flaring 
of natural gas was minimal and reported at 
215 billion cubic feet. About one-half of the 
remaining natural gas production was ex- 
ported. The European market was Algeria's 
principle output with Italy and France each 
importing well over 300 billion cubic feet in 
1987. 

Petroleum.—Exploration.—In October, 
SONATRACH announced an oil discovery 
in the Erg region of Algeria, approximately 
200 miles east of Hassi Messaoud. No flow 
rates were given, but the crude was describ- 
ed as high quality. AGIP found oil in this 
area in 1986. AGIP extended its exploration 
contract in early 1987, then finalized a new 
production-sharing contract with SONA- 
TRACH in December under the amended 
petroleum code of 1986. AGIP’s original 
agreement on the Erg permit was signed in 
1980. The discovery well was AGIP’s second 
attempt in the 9,100-square-kilometer per- 
mit. Crude was found at depths of 3,307 
meters and 3,387 meters. The site is rela- 
tively close to existing petroleum infra- 
structure at Hassi Messaoud, and nearby 
the El-Borma crude pipeline of Tunisia; 
therefore, infrastructure costs could be min- 
imized. CFP-Total also found oil in the 
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Erg area but decided not to develop its find 
owing to the estimated infrastructure costs. 
Depending on the findings of AGIP's plan- 
ned additional drilling at Erg, and final 
decision on development in the area, CFP- 
Total may reevaluate its decision. 
Production.—In April, a new production- 
sharing agreement for the Mereksen Oil- 
field was signed between SONATRACH and 
CFP-Total. The accord extends for 5 years 
the 12-year agreement originally signed in 
1975. With the signing of the renewed 
accord, CFP-Total was entitled to 49% of 
the oil produced from the field until expira- 
tion of the agreement in March 1992. CFP- 
Total and SONATRACH were expected to 
consider seriously installation of gas rein- 
jection equipment for Mereksen, which has 
been declining in annual production since 
its peak of 40,000 barrels per day in the 


late 1970's. The average production in 1987 
was slightly over 13,000 barrels per day, 
approximately 2% of the country's output. 
The Mereksen Field, in the Stah area, is one 
of the last in Algeria where foreign compa- 
nies have production entitlements. The only 
other foreign entitlements are held by 
Spain's Hispanoil and Brazil's Braspetro, 
both of which produced only at a rate of 
several hundred barrels of oil per day in 
1987. Before 1980, CFP-Total also had enti- 
tlement in three other Algerian oilfields, a 
situation that was disrupted in 1980 by 
disagreements between Algeria and France 
over gas pricing. 


Physical scientist, Division of International Minerals. 

2Where necessary, values have been converted from 
Algerian dinars (DA) to U.S. dollars at the rate of 
DA50 = US$1.00. 


The Mineral Industry of 
Angola 


By Thomas O. Glover! 


During 1987, Angola continued its strug- 
gle to improve its economic conditions. 
However, the country suffered from unsta- 
ble prices of crude oil for the second consec- 
utive year. The civil war continued to cause 
devastating social and economic problems 
throughout Angola. More than 50% of both 
the foreign debt and the national budget 
was related to military expenditures. 

The petroleum industry of Angola ac- 
counted for more than 90% of total foreign 
exchange earnings. Cabinda Gulf Oil Co. 
(CABGOC), owned jointly by Chevron Oil 
Corp. (49%) and Sociedade Nacional de 
Combustiveis de Angola (SONANGOL) 
(51%), produced approximately 70% of An- 
gola’s total crude oil production for the 
year. 

The only other mineral important as a 
foreign exchange earner was diamond. Rav- 
aged for years by civil war, diamond oper- 
ations in Angola closed in 1986. Diamond 
mining operations restarted in 1987 after 
Angola entered into new mining contracts 
with Roan Selection Trust (RST), Metal and 
Minerals Trading Corp. of India (MMTO), 
and Lonrho PLC of the United Kingdom. 

Angola exported approximately 315,000 
barrels per day (bbl/d) of crude oil. Exports 
of crude were approximately 25% higher in 
1987 compared with those of 1986. The 
increased crude oil production came mostly 
from the development of Chevron's fields 
offshore of Cabinda and the Société Na- 


tionale Elf Aquitaine (Elf) fields onshore. 

Reliable information on the mineral in- 
dustry of Angola remained difficult to 
acquire owing to the constant upheaval 
caused by the civil war. The few reports 
that were available showed the industry 
deteriorating. Crude oil and diamonds re- 
mained the only minerals of promise in an 
otherwise diminishing economy. 

Geologists from the Soviet Ministry of 
Geology have produced a new map of Ango- 
la enabling them to evaluate the country's 
geological structure and mineral deposits. 
The map indicated that Angola had coal 
deposits that were previously unknown. 

A rehabilitation program for the Ben- 
guela Railroad was arranged on April 16, 
1987, by Angola, Mozambique, Zaire, and 
Zambia at an estimated cost of $280 
million? No maintenance work had oc- 
curred since 1975. The east-west railroad, 
838 miles in length, runs from the coastal 
port of Lobito across Angola to the Copper- 
belt in Zaire. The rehabilitation of the line 
was scheduled to be completed in 2 years. In 
addition to the rehabilitation of the track- 
age, 12 diesel-electric locomotives were 
purchased from Brazil at a cost of $15.3 
million. The Benguela railway, principally 
owned by the Société Generale de Belgique, 
was scheduled for new ownership that 
would repair and operate the railway. Oper- 
ational safety and attacks by guerrilla 
forces were of prime concern. 


PRODUCTION AND TRADE 


In 1987, petroleum sales brought approx- 
imately $2.1 billion in revenue. This repre- 
sents a 75% increase in revenues from those 
of 1986 due to a small increase in oil prices 


and a considerable increase in production. 
Crude oil exports accounted for the major 
part of the country’s export revenue. 

The African Petroleum Producers Associ- 
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ation was formed in January 1987 by eight 
African oil exporting countries, of which 
Angola became a charter member. The 
other members are Algeria, Benin, Camer- 
oon, Congo, Gabon, Libya, and Nigeria. The 
members represent about 80% of total Afri- 
can oil production of 5.2 million bbl/d in 
1987. 

Both CABGOC and Elf have predicted 
large increases in oil production by 1990. 
Angola was expecting an approximate 50% 
increase compared with that of 1987, pro- 
jecting total production of more than 
500,000 bbl/d by 1990. Angola’s mineral 
fuels reserves were 1.149 billion barrels of 
oil and 1.76 trillion cubic feet of natural gas 
by yearend. Of the 342,000-bbl/d production 
in 1987, 68% came from the Cabinda en- 
clave and 24% from Elf fields. 

Angola exported approximately 1.4 mil- 
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lion barrels of crude oil to Portugal in late 
1987 to pay interest as well as part of the 
principal on its 1986-87 debt to that country. 
The amount totaled approximately $25 mil- 
lion. Angola doubled its oil exports to Brazil 
to approximately 20,000 bbl/d for which 
Brazil doubled its credit line to Angola. Due 
to this action, Brazil became a principal 
trading partner and investor in the Ango- 
lan private and public sectors. The bulk of 
Brazilian investment ($1 billion) in Angola 
was concentrated in the construction of the 
Kapanda Dam. 

Angola’s principal sale of crude oil in 
1987 was to the United States. The 177,438- 
bbl/d crude oil exports to the United States 
came from the Cabinda enclave, represent- 
ing 60% of Cabinda’s production and 3.8% 
of the total crude oil imports to the United 
States. 


Table 1.—Angola: Production of mineral commodities! 


Commodity? 1983 1984 1985 1986” 19879 
Asphalt and bitumen, natural? _ _ _ metric tons 25,000 25,000 25,000 25,000 25,000 
Cement, hydraulic® ________ thousand tons 220 350 350 350 850 
Diamond 
Gem thousand carats_ _ 775 1652 1464 240 180 
Industrial stones _____________ do____ 259 250 250 10 10 
Total 5. ³ AA ee do... 1,034 1902 714 250 190 
Gas, natural: 
ro8SS__—-------—-—- million cubic feet 55,000 55,000 55,000 55,000 55,000 
Marketable ... . |... .....- do ... 2,500 2,500 2,500 2,500 2,500 
Gypsum? ________________ metric tons_ 20,000 20,000 20,000 20,000 20,000 
Iron and steel: Steel, crude! do- 10,000 10,000 10,000 10,000 10,000 
Petroleum: 
Crude thousand 42-gallon barrels. _ 58,400 73,000 89,060 102,200 124,830 
Refinery produetss do____ NA 10,000 10,000 10,000 10,000 
se peng 8 metric tons 55,000 50,000 10,000 10,000 10,000 
“Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through May 2, 1988. 


?In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and broken 
stone) presumably is produced for local consumption, but information is inadequate to make reliable estimates of output 


levels. 


COMMODITY REVIEW 


INDUSTRIAL MINERALS 


Ravaged by 12 years of civil war, the 
diamond industry of Angola showed signs of 
revival in 1987 after ceasing all operations 
in July 1986. Sabotage, hostage-taking, tum- 
bling diamond prices, and the smuggling of 
diamonds all contributed to the 1986 clos- 
ing. In October 1986, RST signed a contract 
with Empresa Nacional de Diamantes de 
Angola (Endiama) to mine in the rich Cuan- 
go alluvial deposits. Angola, now free of De 
Beer's Central Selling Organization, began 
sales of diamonds on a monthly basis in 
April 1987 at Luanda's Banco Nacional. 


A considerable, but undisclosed, proportion 
of the diamonds being sold came from the 
RST workings. 

MMTC negotiated a long-term contract 
with Endiama to purchase rough diamonds. 
State-owned MMTC has offered to purchase 
up to 1 million carats per year from Angola, 
which would amount to a total yearly pro- 
duction of the early 1980’s. The production 
was estimated to be 190,000 carats in 1987, 
of which 95% was gem quality. MMTC has 
also proposed that it provide technical and 
financial assistance in mining and diamond 
sorting. 
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MINERAL FUELS 


Angola's crude oil production was esti- 
mated to be about 342,000 bbl/d in 1987, an 
increase of 2206 over that of 1986. Total 
crude production was approximately 125 
million barrels, resulting in estimated ex- 
port earnings of $2.1 billion, which repre- 
sented a 75% increase in earnings com- 
pared with those of 1986. 

An Italian oil-drilling platform, from the 
Italian firm Saipem S.p.A., arrived in Luan- 
da in October 1987. The platform, scheduled 
to operate in Soyo's No. 1 offshore block, 
can operate at a water depth of 90 meters 
and can drill in excess of 6,000 meters. The 
platform was scheduled to drill the No. 2 
Safueiro well in Soyo's No. 1 offshore block. 
The oil exploration operations are to be 
conducted by Azienda Generali Italiana Pe- 
troli S.p.A. (AGIP) of Italy for SONANGOL. 

During the last quarter of 1987, Italy's 
AGIP was negotiating with Chevron to 
acquire a 9.8% interest in the oilfields 
operated at the offshore Cabinda enclave. 
AGIP was selected by SONANGOL as the 
potential partner for Chevron. Production 
of crude by Chevron at the Cabinda enclave 
was approximately 270,000 bbl/d by year- 
end. AGIP, with production operations in 
the Congo, would acquire 20% of Chevron’s 
49% holdings with the other 51% held by 
SONANGOL. 

Texaco Angola Prospeccéo e Pruducas 
(Teipac) S.A.R.L., operator of offshore Block 
2, discovered two fields on its 1-million-acre 


block that produced approximately 5,000 
bbl/d. The company was developing three 
additional fields that were expected to bring 
total production to 35,000 to 40,000 bbl/d 
within 2 years. Texaco had a 4096 interest 
in Block 2 and SONANGOL, 25%, whereas 
Cie. Francaise des Pétroles S.A. of France 
and Braspetro of Brazil each had 17.5%. 
AGIP was negotiating with Texaco on 
purchasing 50% of its 40% holdings in 
Block 2. Elsewhere in Angola, Texaco had a 
16.33% interest in an onshore area called 
the FST Block. The FST Block was operated 
by Petrofina S.A. of Belgium with 32.67%, 
and SONANGOL with 51%. The FST Block 
had 11 fields that produced approximately 
30,000 bbl/d during the year. Another U.S. 
company, Conoco Inc., was doing limited 
exploration drilling. 

Elf took delivery from Brasoil, a subsid- 
iary of Petrobras International S.A., of the 
$26.7 million, 75,000-bbl/d PALP-2 process- 
ing platform for its Palanca Oilfield. The 
platform was erected in 157 feet of water, 22 
miles offshore, and about 143 miles north of 
Luanda. 

The only petroleum refinery in Angola 
was operated by Cia. de Pétroleos de An- 
gola. The refinery processing capacity 
amounted to 1.5 million tons of crude annu- 
ally. During 1987, the operation produced at 
or near capacity. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been estimated to be 
convertible from a kwanzas (Kz) to U.S. dollars at 
the rate of Kz35.00 = US$1.00 for 1987. 


The Mineral Industry of 
Argentina 


By Pablo Velasco! 


Argentina, the second largest country in 
Latin America, has considerable and well- 
diversified natural resources and a particu- 
larly favorable geological setting for min- 
ing. In the past 25 years, the Government 
has directly or indirectly expended a consid- 
erable effort on exploration, generating the 
discovery of a number of mineral deposits, 
most of them medium-size and polymetallic. 
But no followup investments have been 
made to develop these deposits. Therefore, 
the mining sector is one of the least devel- 
oped sectors of the Argentine economy. The 
mineral sector's contribution to the gross 
domestic product (GDP) has ranged between 
0.396 and 0.496 per year. Mineral trade has 
been irregular and has remained negligible 
in terms of total exports. However, a num- 
ber of mining-related companies were ex- 
panding and were expected to increase the 
output and trade income of Argentina in 
the near future. These included aluminum, 
Aluminios Argentinos S. A. I. C. (ALUAR); 
coal, Yacimientos Carboníferos Fiscales 
(YCF); natural gas and crude oil, Yacimien- 
tos Petrolíferos Fiscales (YPF); iron ore and 
phosphorus, Hierro Patagónico S.A. Minera 
(HIPASAM); gold and silver, Yacimientos 
Mineros de Agua de Dionisio (MAD); sul- 
fur, La Casualidad; and manganese, Pozo 
Nuevo. 

The U.S. interests in the mining sector of 
Argentina remained small. The El Aguilar 
lead, zinc, and silver mine in Jujuy Prov- 
ince, owned by St. Joe Minerals Corp. and 
considerod as the most significant private 
mining venture in Argentina, was reported- 
ly up for sale after 58 years of uninterrupt- 
ed operation. 

Argentina's economy registered moderate 
growth of just above 2% or less than one- 
half the level achieved in 1986. Available 


data as of mid-1987 indicated that the re- 
bound in overall investment continued de- 
spite tight credit conditions during most of 
the year. The growing public-sector deficit 
and an expansionary monetary policy con- 
tributed to a rebound in inflation in 1987, 
continuing a trend that began in mid-1986. 
In October, the Government proposed an 
economic adjustment package similar to the 
1985 Austral Plan, including a wage and 
price freeze, a sharp increase in taxes, and 
trade and financial reforms. 

A demonopolization decree signed in No- 
vember would permit private mining com- 
panies to operate on public lands reserved 
for state-owned enterprises. 

Argentine laws on foreign investment 
were considered among the most open and 
liberal in Latin America. In general, foreign 
investors enjoy all the rights and incentives 
given to domestic investors. 

In a major departure from previous policy 
on foreign investment in petroleum, during 
1985 the Government invited foreign oil 
companies to participate in exploration con- 
tracts in areas reserved for YPF. Additional 
areas were opened for a second round of 
bids in late 1986, and a third round (includ- 
ing 30 new areas for exploration) was 
launched in May 1987. In 1987, the United 
States and Argentine Governments agreed 
to reopen Overseas Private Investment 
Corp. (OPIC) activities in the country. 

Government Policies and Programs.— 
The Secretariat of Mining on November 25 
officially transmitted a revised national 
mining code to the National Congress for 
approval in an extraordinary session. The 
aim of the new code was to give incentives 
that would consolidate the mining industry, 
dominated by small-scale operations, into 
larger, more productive operations. Domes- 


57 


58 


tic and foreign investment would be encour- 
aged by eliminating the progressive tax on 
profits, which was more than 1296. Ac- 
cording to officials who drafted the re- 
formed code, all the necessary rights for 
mining operations would be granted to the 
private sector as well as state monopoly 
operations. 

According to Government statistics, only 
500 out of 30,000 registered mines in the 
country were in production in 1987, and 
only a few of them were making some 
profit. The proposed reforms to the mining 
code were expected to rekindle mine devel- 
opment. Owners of mining concessions 
would be required to demonstrate through 
exploration that their mineral deposits are 
technically and economically feasible or the 
concession would revert to the state. The 
proposed legislation continued to be contro- 
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versial among mine operators, owners of 
idle mines or unworked mining claims, and 
some Provincial officials. Proponents claim- 
ed that the new mining code would attract 
foreign investment. Government officials 
emphasized that Argentina must make full 
use of its vast mineral resources to increase 
exports and expand the economy. 

The Secretary of Mining stated that a 
plan was being drawn up with the Inter 
American Development Bank to stimulate 
the mineral industry, and that technical 
cooperation agreements were being devel- 
oped with France, the Federal Republic of 
Germany, and other countries. The Govern- 
ment's objective was to achieve a positive 
mineral trade balance by the year 2000 by 
increasing metals production domestically 
and replacing a variety of mineral imports. 


PRODUCTION 


Despite market uncertainties, production 
of metallic minerals decreased significantly 
in the 1984-87 period: 12 metallic minerals 
showed increases while only 3 had de- 
creases. During this period, 24 industrial 
minerals registered increases and 11 regis- 
tered decreases in production. The de- 
pressed international market affected deep- 
ly the tungsten and tin companies, which 
had high operating costs and relatively low 
ore grades. Production of industrial miner- 
als that were internationally traded showed 
a sustained growth. Domestic demand re- 
mained stagnant. 

Construction materials (rocas de aplica- 


cíon), which included sand and gravel, gran- 
ite, marble, and other building stones, were 
sensitive to investment in construction and 
remained fairly depressed. Output of ce- 
ment and construction stone began to in- 
crease in the later months of the year. 
Marble and granite showed some promising 
trends in foreign markets. YCF, the state- 
owned coal company, reported a 17% pro- 
duction increase in 1987. The production of 
crude oil and natural gas continued its 
downtrend, declining in 1987 to 156 million 
barrels and almost 676 billion cubic feet, 
respectively. 


Table 1.—Argentina: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986? 1987? 
METALS 
Aluminum 
IARE uo eL c AA iar 132,800 187,821 139,947 150,700 155,000 
Secondary 7,000 77,500 ,600 3, 8,600 
Ilium: = concentrate: 
ross weight _.___________________ 24 "72 81 50 40 
BeO phils EPEE ENE hs AR ey tn as 2 rq 8 5 4 
Cadmium: Smelter __________________~_ 21 46 46 47 46 
Gold Min Mine output, Cu content 318 223 391 317 300 
Mine UMP Au content troy ounces . ,660 22,120 28,357 30,350 30,000 
1 ore ed concentrate: 
Gross weight thousand tons_ _ 590 572 639 810 3762 
Fe content____________________ 837 846 389 514 484 
Pig iron and sponge iron ______ do... 1,862 1,799 2,999 e2 600 32,785 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 
Commodity? 1983 1984 1985 1986P 1987* 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys, electric-furnace 
Ferromanganese _____________ 25,004 28,976 28,663 19,782 20,000 
Ferrosilicomangan ese 13,523 13,336 7,498 12,977 12,000 
Ferrosilicon _~....__________ — 15,454 19,982 18,790 22,979 22,000 
JV c xs OER e LEE 8,939 4,892 5,212 5,000 
/ eene 54,245 61,183 54,888 61,010 59,000 
Steel, crud thousand tons. 2,948 2,647 2,942 3,285 23, 633 
Semi manufacture? da- 2,864 2,456 2,269 2,971 2,900 
Mine output, Pb content 31,684 28,542 28,582 28,868 28,800 
Smelter, primary________________ 15,200 16,800 15,088 20, 000 20,000 
Refined: 
Primary 32. AA Lc See 15,200 16,300 15,088 24,924 20,000 
Secondary 16,070 15,000 18,575 *15,000 15,000 
TOUS i oer cnc cn 81,210 81,8300 28,663 89,324 85,000 
ese ore and concentrate 
Gross weight |... LL «44 6,926 5, 888 7,276 9,886 10,000 
Mn contnitttdittkevẽkd 2-2222-2-- 1,463 11,443 1.728 2,458 2,000 
Silver, mine output, Ag content 
ia thousand troy ounces. 2,500 1,984 2,170 2,134 2,000 
Mine output, Sn content 291 214 451 879 850 
Metal, smelter __ rr 254 292 185 865 850 
Tungsten, mine output, W content 41 87 17 20 20 
Uranium, mine output, UsOs content 
T ilograms. .. 185,000 94,430 129,560 177,290 180,000 
c 
Mine output, Zn content 86,586 84,909 85,713 89,540 87,000 
Smelter: 
AOR oL s ons LIE 80,000 21,125 30, 877 29,123 80,000 
Secondary ----------------- 2,000 2, 2,500 i 4,500 
Total -nsen c meesee 82,000 29,925 82,871 82,123 84,500 
INDUSTRIAL MINERALS 
ü e LI Aq EARE 1,240 1,093 1,244 1,697 1,000 
Hare . eite 61,094 44,170 55,753 58,617 58,000 
Boron materials, crude 2 -_- 118,128 142,800 158,252 191,871 160,000 
oe uli co thousand tons 5,623 5,120 4,646 ; 6,310 
Ball clay (plastic clay), ness do_ _ __ 1,853 1,870 1,595 1, 1,580 
Bentonittekkke 135,569 1125, 703 147,065 146,191 145,000 
E EERE E NR UE REN 115,260 124,023 96,821 102,551 100,000 
Fuller's earth (decolorizing clay) -----—----— 6,741 8,611 1,748 2,000 2,000 
!!!! ⁵:!n:v E 145,098 545 13,802 117,878 100,000 
Laterite (aluminous) )))) ~~ — 23, 881 31.902 82,086 88,816 85,000 
nu roS PE nT Pee ieee 18,852 70,250 88,888 72,185 70,000 
777 CE ey ee ee ee ,208 665,615 524,267 1,596,852 900,000 
Distomite < oo eee 10,981 5,221 9,929 14,862 10,000 
Feldspar_ om eh ke, : 17,948 27, 16,314 15,000 
Flüoespar 22s ß 28,985 23,151 80,612 9,076 80,000 
Graphite o T 20 15 82 40 85 
Gypsum, CTUGG o ee ee 578,188 566,948 460,816 462,195 460,000 
Lithium: Spodumene, amblygonite, gross weicht 152 125 1 100 
OOo es Se ed cree i 28 12 347 234 200 
_ Waste and scrap - 285 278 374 823 800 
Nitrogen: N content of ammonia .... 51,500 49,800 64,900 50,000 362,879 
Phosphates: Thomas slag” gg 600 500 500 228 110 
Pigments, mineral, natural: Ocherr 853 157 4,020 1,027 1,100 
Precious semiprecious stones: Amethyst 
ilograms_ — 26,000 NA NA NA NA 
Pumice and related volcanic materials 68,624 54,257 44,350 22,957 25,000 
Salt: 
PR LUN A eT ae en ES thousand tons 1 1 1 1 1 
;ö»ê—:«Qè y 8 cnc. 677 987 1,447 1,218 1,200 
Total c b ee a do_ _ 678 938 1,448 1,219 1,201 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 


INDUSTRIAL MINERALS —Continued 


i-re gravel: 
Construction . _ thousand tons - 12,524 11,899 11,352 10,389 10,500 
Ferruginous-titaniferoun _ ae A NA A 
Silica sand (glass sand) — thousand tons 314 306 275 292 280 
MO a tt LA do_ ___ 5,878 4,301 8,745 5,552 5,000 
Stone: 
ccm E DEREN do— -- 2,894 T9,354 3,020 2,802 2,900 
Calcareous: 
Calcite, nonoptical —- -—-——- --------—- 7,520 7,100 8,220 7,687 7,500 
Calcium carbonate (chalk) ) 8,325 8,585 12,629 18,448 18,000 
Dolomite_____________________ 239,496 211,270 897,146 800,000 
ene 55 thousand tons 12,318 11,167 10,064 10,166 10,000 
Marble: 
Aragonite, broken 4,872 2,608 1.032 513 1,000 
Onyx, in blocks and broken 16,359 113,592 11,041 9,851 9,000 
Travertine, in blocks and broken _ — — 5,686 4,447 6,007 4,428 5,000 
Unspecified, in blocks and broken 14,284 92,282 71,042 98,227 85,000 
Fiaguono J K 80, 508 41,180 61,425 53,948 60,000 
is blocks 2 K ee RE 41,554 25,359 82,948 80,424 31,000 
F thousand tons. — 5,712 4,144 3 8,751 8,600 
Quartz, crushed ___________________ 81,615 ,420 81,218 68,002 70,000 
Quartzite, crushed... - thousand tons 7 996 1,105 580 600 
Rhodochrosite |... 2222222 45 23 13 10 
Sands tone 28 282 346 300 
Serpentine, crushed -————----------—— 22,460 5,146 12,551 23,010 18,000 
Shell, mar!lä»un „ 718,000 556,949 431,990 820,898 850,000 
and tua thousand tons 1,081 458 1,876 í 1,500 
Strontium minerals: Celestite -- 673 400 983 1,183 1,000 
Sulfates, na 
Aluminum (alit) ! es Pct 12,983 11,588 24,518 80,489 80,000 
Magnesium (epsomite:: 828 697 904 762 800 
Sodium (mirabilite :))) l 45, 065 82,626 20,865 81,789 82,000 
Talc and related materials: 
Pyrophyllite --—-—----------------- 4,925 5,012 2,185 2,812 3,000 
Nr ĩðöĩ/ y 1,387 280 800 
Tal an py AAA 23,379 22,114 15,944 22,853 20,000 
TOUR] n oon Seu e LL le sue 29,691 21,186 19,009 r 25, 465 23,300 
Vermiculitkkkk «4 3,951 4,451 4, 887 5,207 5,000 
Water, mineral containing 76,819 436 100,720 151,998 140,000 
i PUE y oer a PSO 60 108 110 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural! 2,912 994 3,235 3,702 23,500 
Coal, bituminous ...- thousand tons 400 2525 
Coke, all types, including breeze _____ , 450 1422 625 840 3700 
Gas, natural: 
Gross million cubic feet 606,742 662,645 709,817 611,401 3615,482 
Marketed -—----------------- do... 78,651 78,081 78,081 78,204 374,906 
Natural gas liquids: 
Butane. thousand 42-gallon barrels. . 2,974 2,605 8,132 8,170 33,306 
Prop ane do... 8,193 3,497 2,996 8,030 34.967 
o tcn do- 5,561 6,102 6,128 6,200 38.218 
Peat, agricultural (turba ------ 8, 726 2, 308 3,917 8,166 8,500 
Petroleum: 
Crude thousand 42-gallon barrels. — 179,097 175,097 161,781 158,467 3156,284 
Refinery products: 
Gasoline 44 do 43,663 48,817 34,785 81,851 338.614 
Keros ene do 4,095 8,549 8,449 3,675 32 506 
Jet Möl cc cunc do 4,852 5,148 4,685 5,028 35,865 
Distillate fuel | ee ee do- 56,342 51,265 48,801 51,429 354,187 
Residual fuel olli do... 43,285 38,448 17, 485 21,447 331,788 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity? 1983 1984 1985 1986” 1987° 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants. thousand 42-gallon barrels. .. 1,968 1,883 1,598 1,792 32,045 
—— mp ENT do... 7,145 8,565 10,417 16,148 28,271 
Refinery fuel and losses _ _ _ _ ___ do... 14,612 11,766 48,082 25,997 39,975 
„ eoe ee do- 175,962 170,436 165,197 156,201 3153,146 
*Estimated. Preliminary. "Revised. NA Not available. 
1Table includes data available through June 30, 1988. 
In addition to the commodities lent bismuth, carbon black, columbite, lime, natural gasoline, perlite, and ium 


sulfate (kalinite) are or are believed to 


is e to make reliable 8 output levels. 
ported figure. 


uced, but output is not reported quantitatively, and available i 


ormation 


Ho rolled semimanufactures only; excludes and cold-rolled semimanufactures uced from im hot- 
y; castings prod ported 


Includes plastic, somiplastie and/or ferruginous Rr ueo 
Thomas was estimated from the Th 
publication 


used totally in the manufacture of 
T 


erude steel reported in La Side 5 ual 
re in rurgia tina s ann 
Siderurgia. 


TRADE 


Official reports for 1984-87 showed that 
the value of exported minerals, mineral- 
related products, and metals amounted to 
$130 million? or an average of $32.5 million 
per year. The principal mineral exports 
during that period were mainly bentonite, 
borates, portland cement, granite, gypsum, 
lead, and zinc. These accounted for the 
major part of the value of the mineral 
exports. There was a significant diversifica- 
tion in mineral exports: 54 different miner- 
als were exported in 1984, 71 in 1985, and 67 
in 1986 and 1987. Brazil remained the single 
largest importer of Argentine minerals 
throughout the period, accounting for ap- 
proximately 53% of the total. Other impor- 
tant mineral markets included the United 
States, Japan, Eastern Europe, and the 
U.S.S.R. Argentine minerals found it hard 
to compete outside Latin America because 
of the heavy costs of ocean freight. 

The Secretariat of Mining and the Na- 
tional Institute of Statistics and Census 
traditionally group together import figures 
for minerals and basic manufactures deriv- 
ed from mineral substances. During 1984- 
87, the values for these commodities varied 
significantly, from $825 million in 1984 to 


$565 million in 1985 to $746 million in 1986 
and 1987. In 1987, mineral imports account- 
ed for almost 20% of the total. 

Asbestos, kaolin, magnesium, and sulfur, 
among industrial minerals, accounted for 
79% of the total mineral imports for the 4- 
year period. Imports of metallic minerals 
comprised mostly iron ore, manganese, and 
other minerals used in steelmaking. In 
1987, $147 million was spent on calcined 
alumina (for the manufacture of aluminum) 
and on sodium carbonate. Imports of pig- 
ments were valued at $20 million compris- 
ing mostly titanium dioxide. 

The export value of crude oil and refinery 
products in 1987 decreased 3196 to $104 
million. Imports of natural gas were down 
to 75 billion cubic feet. Imports of coal from 
the United States and other countries in- 
creased 8% to 1.2 million tons. Argentina 
produced and exported electrical cable with 
the copper that it bought from Chile and 
Brazil. It exported aluminum products de- 
rived from Australian alumina. It also ex- 
ported steel and seamless pipe manufac- 
tured with iron and manganese from Brazil 
and Peru. 
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Table 2.—Argentina: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alumin 
ETEA ad hydroxides 
Metal including alloys: 


Beryllium: on and concentrate 
Chromium: Oxides and hydroxides .. — _ — 
a sink Metal including alloys: 
nwrought __— value, thousands 
Semimanufactures — 
Iron and steel: 
Iron ore and concentrate excluding 


roasted 
Metal: 
Scrap TTE ER E MER ROULA ER URN DS 


Semimanufactures: 
Red rods, angles, shapes, sec- 


Universais, plates, sheets 
Hoop and strip -- -----—- 
crum and accessories 


Tubes, pipes, fittings 
Castings and forgings, rough 


Ore and concentrate 


Oxide .— i nczunecr 


Ua coui 


value, thousands 
Nickel: Metal including alloys, semi- 
manufactures —-—--—--—--------- 
?latinum-group metals: ae including 
alloys, unwrought an 5 Min ag 


latinum value, 
Zilver: Metal including alloys, 8 
o partly wrought |... do— 
Ore and concentrate 


nd including alloys, semimanu- 
Tungsten: Metal including alloys, all 
forms ue, thousands 
Zinc: 
Ore and concentrate 
ö ³·ðÜ—w é. Se 
Metal including alloys: 
Unwrou ght 
Semimanufactures 
Other: 
Ores and concentrates... 
Ashes and residues 
Base metals including alloys, all 
form value, thousands 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
ee Corundum, emery, pumice, 


See footnotes at end of table. 


1985" 


384 


1986 


45 
9,840 


369,796 


249,578 
815,539 


United 
States 


21,163 
112,482 


713 
28,022 
155 


Destinations, 1986 
Other (principal) 


Mainly to Uruguay. 


Japan 35,425; Netherlands 8,215. 
Netherlands 5,196; Japan 1,106. 


Mainly to Chile. 
Greece $2; Chile $1; Uruguay $1. 
Canada 100; Uruguay 41. 
All to Brazil. 
one 25; U 
Japan”: 9, 039; „Unite ite Kingdom 


China 275,183; India 62,166; Italy 
14,827. 


China 136,437; Chile 33,578. 
Thailand 54,257; Japan 38,427 
Uruguay 170; Chile 8. 
Cuba 1,842; P. 412. 
China 73, 369; U. S. S. R. 68,951. 
Bolivia 30; Uruguay 11. 
Brazil 10,400; France 3,501; 
Belgium Luxembourg 8, 179. 
Uruguay 82; Paraguay 1. 


All to Uruguay. 
All to Paraguay. 


NA. 


All to Paraguay. 


All to Paraguay. 
All to Uruguay. 


All to Brazil. 
Cuba 209, Brazil 75; Chile 55. 


Bele 7. 702; incen . 


Mexico $8; Nicaragua $2; Uru- 
guay $2. 


All to Uruguay. 
Brazil 2; Peru : 


All to U 
Bolivia 5 510, Ui Uruguay 20. 
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Table 2.—Argentina: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Destinations, 1986 
Commodity 1985" 1986 ; "m 
gore Other (principal) 
INDUSTRIAL MINERALS —Continued 
Boron materials: 
Crude natural borates 7,412 12,682 -— Brazil 12,376; Uruguay 306. 
Oxides and acids ,484 912 -— Brazil 5, 857, Netherlands 832; 
Republic of South Africa 180. 
Cement 85,925 48,121 -— Chile 14,479; Bolivia 12,488; 
India 10,625. 
CHR uL no cmi LL cC dde 15 a 
Clays, crude... 2S2 S2 22-2 -2- 14,512 19,810 zu Brazil 12,791; Venezuela 3,000; 
Chile 1,890. 
Diatomite and other infusorial earth .. .. _ 44 42 — All to Uruguay. 
Feldspar, fluorspar, related materials: 
Fluorparr??k᷑&ê;ſT!: 113 Sas 
ified ....-—-——-------— 5 93 ET Chile 78; Uruguay 20. 
Fertilizer materials: Manufactured: 
ni o c. OES e e 195 897 au vee y 393; Peru 3; Paraguay 
Nitrogenous 12.527 3,279 m Uruguay 8,185; Bolivia 49; Para- 
y 45. 
Phosphatic _....__. ~~ ~___ T 20 E to Brazil. 
otassic __-—------------ 50 6 -- All to Bolivia. 
and mixe 108 940 -- Bolivia 910; Brazil 30. 
Graphite, natural . cc. 12 TIEN 
ypsum and plasterrrr -- 8,676 10,065 we Paraguay | 2096 ; Uruguay 1,025; 
AG uo rete LL 8,883 8,216 ne ur 7,805; Bolivia 388; Guyana 
Magnesite, crude — -- NT 26 — Chile 25; Bolivia 1. 
Mica: Crude including splittings and 
// oe c mum mie Ri E 18 48 = Chile 17; Paraguay 12; Cuba 11. 
i ree mineral: Iron oxides and 
ides, processed 182 121 um Uruguay 78; Colombia 22; Bo- 
livia 9. 
Precious and s stones other 
than diamond, natural 
value, thousands $180 $152 $3 ve pla Japan $21; 
Salt and brinez 7,718 12,788 ic ral 000 Paraguay 3,368; 
Sodium compounds, n.e.s 
Carbonate, manufactured 25 100 — All to Paraguay. 
Sulfate, manufacture 140 ee 
Stone, sand and gravel: 
saa im Ed pari ked 8,113 2,406 120 J 1,247; Italy 471; Spain 277 
an worked : apan 1,247; : : 
Worked... A E 753 1.940 1.107 New Zealand 268. 164. 
Dolomite, chiefly refractory- grade 1,008 418 — All to Chile. 
Gravel and crushed rock |... 42 18 Paraguay 8; Uruguay 5. 
and quartzite 12 2 — All to Paraguay. 
d other metal- bearing 7 20 S All to Uruguay. 
Elemental, crude including native and ses " = wÜ 11 
FFC FAN araguay 30; Uruguay 11. 
Sul rie ack 77 8 278 2,955 2,950 Bolivia "d 
Talc, ne soapstone, pyrophyllite 51 98 -— Chile 95; Paraguay 3. 
JJ nk 7,832 9,875 — All to Brazil. 
g and dross, not metal- bearing 150 86 — France 6; West Germany 10. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 676 513 € cale 410; Brazil 75; Paraguay 
Carbon black ____-___________- 169,825 158,056 -- Brazil 67,022; U. S. S. R. 52,831; 
Iran 26,813. 
Coal: All grades excluding briquets .. .. — — (* 3 -- All to Uruguay. 
Coke and semico cee 54,654 82,707 --  Belgium-Luxembourg 61,278; 
| : etherlands 21,4 Uruguay 
Peat including briquets and litter e 18 — All to Uruguay. 
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Table 2.—Argentina: Exports of mineral commodities: —Continued 


(Metric tons unlees otherwise specified) 


Destinations, 1986 
Commodi 1985" 1986 ; 
* 7 Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude. thousand 42-gallon barrels. — 2,926 948 432 Uruguay 363; Paraguay 153. 
Refinery products: 
Liquefied petroleum gas 
do— 264 234 sx P y 200; Brazil 34. 
Gasoline, motor do— 8,249 674 6 B p aia Sao 135; Para- 
C --do...- 52 55 8 cede F. Peru 20; Uniguay 4. 
Kerosene and jet fuel do... 522 149 m Paraguay 16; Brazil 73. 
Distillate fuel oil .. do- 4,644 1,820 © P ira 850; Brazil 446; 
Lubricants |... ..— do- 1 81 Uruguay 55; N 19. 
Residual fuel oĩi ii do— 12,496 4,148 410 Paraguay 20; Japan 7. 
Bitumen and other residues 
do--.- 67 78 d Mando Pa cae Bolivia 6. 
Bituminous mixtures do- 8 8 EUM 
Petroleum cok do- 1.208 555 101 Netherlands 17 172; 169; 
nmark 


TRevised. NA Not available. 
iTable prepared by H. D. Willis. 
Wess than 1/2 unit. 


Table 3.—Argentina: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
TEES Pisis Other (principal) 
METALS 
Alkali and rare-earth metals... 15 21 9 France 6; Brazil 5. 
Aluminum: 
Ore and concentratt, 23,665 25,139 ee E 17,200; Brazil 7,965; Italy 
Oxides and hydroxides ________— 303,308 356,839 700 Australia 343,924; Brazil 9,751; 
Belgium-Luxembourg 906. 
Metal including alloys: 
Unwrought __._~________-_ 16 11 (*) Mainly from Brazil. 
Semimanufactures _________ 816 1,108 72 Italy 269; Brazil 235; France 135. 
Antimony: Oxidesss 8 1 NA NA. 
Cadmium: Oxides and hydroxides? _ _ _ _ 88 64 NA NA. 
Chromium: 
Ore and concentrate 18,281 15,572 aa Br enr of South Africa 18,568; 
ba 2,004. 
Oxides and hydroxides 
Cobalt: Oxides d hydroxid 5 11 11 7 Belgium-Luxembourg 4 
an dess um-Luxe : 
Columbium and tantalum: Metal includ- TE 
ing alloys, all forms, tantalum 
85 value, thousands $40 $22 $12 West Germany $10. 
pper: 
Oxides and hydroxides? _ __ _ _____ 4 1 NA NA. 
Metal including alloys: 
SAD une ui eris D err 37 80 _— All from Chile. 
Unwrou ght 28,053 48,222 4 uer 45,132; Peru 2,455; Canada 
Semimanufactures 902 1,042 102 Japan 385; West Germany 248; 
razil 171. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 2,455 8,128 MS Brazil 2,909; Peru 2773. 
„„ FFC PES 5,567 -— All from Brazil. 
e 
G0 LO e 645 1,068 -— Brazil Ew Japan 148; West Ger- 
Pig iron, cast iron, related mate- 
Hal. m8 82,947 1,470 819 Brazil 382; Canada 128. 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Mercury 
Molybdenum: Metal including alloye all” 


Platinum-group metals: Metals AN 
alloys, unwrought gern 
platinum 


Sil seine n t 
and pertly wrought — 


Ore and 5 FFF 
including alloys: 
Unwrou ght 


Ore and concentrate 
Zinc: 


See footnotes at end of table. 


1985 


2,272 


1986 


1,802 


4,451 


United 
States 


Sources, 1986 
Other (principal) 


Brazil 768; Re tai of South 
Africa 356; Sweden 160. 
Republic o South Africa 755; 
razil 660; Netherlands 350. 
lah 1 128, 370; Japan 81,459; Bra- 
71 070. 


Uruguay 6,556; Belgium-Lux- 
embourg 4, ABL; Brazil 2,617. 
Brazil 24 12,762; West 
Germany 12 : 
Belgium-Luxembourg 1,566; Bra- 
il 570; West Germany 382. 
ium-Luxembourg 195; West 
rmany 112. 
di mde 8,133; Brazil 568; Japan 
eri 2,780; Sweden 1,777; Bra- 
rait 15; West Germany 9; 


All from Belgium-Luxembourg. 
dig 2; West Germany 1. 


Norway 258; 2n Pay 150. 
West y 2. 
poem 1 7 426; Belgium-Luxem- 


Broil ld, Belgium-Luxembourg 
127; Republic of South Africa 


Spain 4,786; Mexico 754. 
France 1. 

All from Cuba. 

NA. 


oe 114; 
ert Germany 8 N 68; Netherlands 


Spain $385; West Germany $94; 
Canada 


$45. 
Pen duri 5 
Germany 

8116. 

Mainly from Bolivia. 

Brazil 1,256; Bolivia 68; Nether- 
lands: 

West Germany 1; Republic of 
Korea 1. 


Belgium-Luxembourg 331; ; West 
T many 325; N lands 


All from Bolivia. 

West Germany 25; Brazil 1. 
Uruguay 28; West Germany 3. 
Peru 2,939; Netherlands 769; 


Mexico 749. 
Mainly from Mexico. 
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Table 3.—Argentina: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrate 


Abrasives n. e. s.: 


Dust and powder of precious and semi- 
precious stones 


value, thousands 
eee and polishing wheels and 
Asbestos, crudee ________ 
Barite and witherite_____________ 
Boron materials: Oxides and acids 
Bromine? ___________________ 
Cement 
ys, crude... e 
Heck and chiolite |. —- 
en nd ait strung 
m,n or 
ue, thousands 
Industrial stones . do 


Diatomite and other infusorial earth _ _ _ 
Fertilizer ma , Buorepar, related materials 


Crude including splittings and waste 
Worked including agglomerated split- 
Nitrates, cru 
igments, mineral: Iron oxides and 
droxides, processed... 
Precious and semiprecious stones other 
than diamond: 


Natural! value, thousands 
annee C Unc 
Saltandbrine_________________ 


See footnotes at end of table. 


1985 


860 


1986 


2,541 


United 
States 


Sources, 1986 
Other (principal) 


gases of South Africa 2,001; 

West Goes 83; Italy 6. 

Republic of South Africa 32; 
eru 30. 


Brazil 6,387; West Germany 250; 
France 228. 


Belgium-Luxembourg $21. 
Italy 83; Brazil 45; West Ger- 
many 45. 
Canada 4,788; Brazil 4,741; Re- 
ublic of South Africa 2,790. 
Bolivia 210; Belgium-Luxem- 
bourg 10. 


NA. 
France 652; Sy aaa 183; 


All from West Germany. 

Brazil 8,732; Netherlands 299. 

Denmark 10; Belgium-Luxem- 
bourg 1. 


Belgium-Luxembourg $226; 
Switzerland $34. 

Mexico 1,618; Chile 560. 

Brazil 14; France 1. 

ocu 12,998; Venezuela 

Israel 15,528; U 

Israel 4 980: be y d 


Brazil 5,835; Chile 2440. 
207; West Germany 81. 
Nar 8; Japan 8. 


All from U 


J. 
Brazil 9,110; Mexico 5, 963; Italy 
300. 


Spain 2; France 1. 

All from Chile. 

West Germany 13; Belgium- 
Luxembourg 9. 

Brazil $26. 

All from West Germany. 


West Germany 18; Belgium- 
Luxembourg 12. 
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Table 3.—Argentina: Imports of mineral commodities! —Continued 


: Sources, 1986 
Commodity 1985 1986 United incipal) 


INDUSTRIAL MINERALS —Continued 


Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 124,116 197,847 84,882 um a MON 82,465; Ro- 
mania 20, 
Sulfate, natural and manufactured? _ 2,794 4,896 NA A. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 519 3,347 zt . 8,174; Uruguay 111; Italy 
Work eco 109 575 — 8 278; I 195; Uruguay 72. 
Dolomite, refractory- grade 536 463 8 Bran 412; Spal 58 Italy 1. 
Gra rok ... 11,810 71,415 M" Uruguay 52, 
18, : apa] yis NER 
Quartz and quartzite. __________ 242 127 — Sweden 51; Wert Ceran d 
bourg 42; West Germany 84. 
Sand other than metal-bearing 
ue, thousanda - $1,084 $621 $92 Uruguay RR Brazil $142. 
Elemental: 
Crude including native and 
... S 85,478 110,571 11,979 Canada 98,592. 
Colloidal, precipitated, sublimed — 23 21 West German 5.172 1 
ER MN MS 2,496 5,174 MUT baba kr LEES Italy 1. 
Talc, steatite, soapstone, pyrophyllite 451 382 14 7 ; Uruguay 60; Brazil 
Other: 
Crud- Lc Lucem 8,886 5,609 496 Brazil 2,616; er of South 
2 877 ; West Germany 
Slag and dross, not metal. bearing 505 865 _. Brazil 340; Uruguay 20. 
MINERAL FUELS AND RELATED 
MATERIALS 
ro and bitumen, natural 87 183 183 
RN QM pr S d toi 1,149 761 219 ium-Luxembourg 830; West 
rmany 112. 
Anthracite and bituminous excluding 
briquetsss -------------— 763, 888 1,091,564 707,552 Poland 289,842; Australia 65,084. 
Lignite neung briquets _______ 100 100 100 
Coke and semico ke 2 ES 
tural million cubic feet 78,080 78, 204 -- All from Bolivia. 
Peat N briquets? s 6 20 NA NA. 
eum: 
Crude 42-gallon barrels 7 7 7 
Exe ucts: i 
uefied petroleum 
| di do— 208, 406 12 
Gasoline do- 883 6,621 1,479 ensi rx 4,411; West Ger- 
man 
Mineral jelly and wax .. do 4,407 6,390 1,6629 Brazil 4 064; Spain 929. 
Kerosene and jet fuel do- 890,670 89 89 
Lubricants |... 8 51 359 28, 553 18,459 ir Germany 4,961; Japan 
Bituminous mixtures do- 127 61 Eu All from West Germany. 
Petroleum coke 8 83 28 28 
Revised. NA Not available. 
Table prepared by H. D. Willis. 
WLess than 1/2 unit. 
3S Estadistica Minera de la Republica Argentina, 1987. 
COMMODITY REVIEW 


METALS 


with Alcoa of Australia. Petroleum coke for 
its carbon anodes comes from the domestic 


Aluminum.—ALUAR’s refinery in Puer- 
to Madryn, Chubut Province, is 52.1% own- 
ed by the state and 47.996 by private inves- 
tors. ALUAR receives 320,000 tons of alumi- 
na per year as part of a 20-year contract 


refinery in Ensenada, where quality is re- 
ported to be very high: only 0.4 parts per 
million of sulfur. ALUAR also receives 
asphalt for its carbon anodes from the 
Federal Republic of Germany. 
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Since 1975, the Argentine aluminum in- 
dustry has been vertically integrated, from 
the production of primary aluminum to 
aluminum mill products. ALUAR’s refinery 
came on-stream that year with a production 
capacity of 140,000 tons per year. In 1986, 
capacity was expanded to 150,000 tons per 
year. ALUAR provided all aluminum ingots 
to the domestic industry, and it was invest- 
ing $60 million to expand production to 
165,000 tons per year by 1989. With the 
purchase of Kicsa from Kaiser Aluminum 
Co. and the association with Camea S.A. 
and Filpa S.A., Argentina became a net 
exporter of aluminum ingots and aluminum 
products. In 1987, ALUAR produced 155,000 
tons of aluminum, 50% of which was con- 
sumed domestically and 5096 was exported. 

ALUAR has shifted part of its electric 
energy requirements from hydroelectric to 
thermal power generated by its own gas 
turbines. This has reduced its consumption 
of electricity generated by the Futaleufu 
powerplant from 90% to 63% of the total. 

Copper.—The Provincial government of 
Mendoza was planning to auction the Para- 
millos Sur copper-gold-molybdenum deposit 
75 kilometers north of the city of Mendoza. 
The prospect consists of nine mining conces- 
sions of 100 hectares each. 

The Paramillos Sur deposit, owned by the 
Provincial government, is a disseminated 
porphyry copper about 100 meters below 
the surface, partly covered by alluvial sedi- 
ments and leached rocks. It was discovered 
in 1964-68 by the United Nations Revolving 
Fund for Natural Reseurces and the Provin- 
cial government under the Plan Cordillera- 
no exploration program. Results show the 
presence of 186 million tons of ore grading 
0.58% copper and 0.01% to 0.05% molybde- 
num with 0.06 to 0.42 gram of gold per ton. 

Under the terms of the auction, the inves- 
tor would receive the concession to exploit 
the deposit under the mining code of Argen- 
tina. The code provides for a 296 royalty to 
the Provincial government only when the 
mine is in production. 

Gold and Silver.—The Farallón Negro 
gold, silver, and manganese mine, located at 
Belén, Catamarca Province, is Argentina's 
largest gold producer, with output of 17,860 
troy ounces of gold and 84,900 ounces of 
silver per year. The property is an under- 
ground mine originally oriented toward 
manganese production. The ore contains 
manganese oxide with finely disseminated 
gold in quartz veins. The ore contains an 
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average of 0.2 ounce per ton of gold, 3.2 
ounces per ton of silver, and 10% manga- 
nese. The owner of the mining district, 
YMAD, is a state enterprise controlled by 
the Provincial governments of Catamarca 
and Tucumán. The district, in addition to 
Farallón Negro, includes the Bajo de la 
Alumbrera copper-gold-silver-molybdenum 
deposit and the Alto de la Blenda lead-zinc- 
silver deposit. Several foreign countries 
have assisted YMAD in evaluating ore re- 
serves via grants or concessionary loans. 
The Japanese International Cooperation 
Agency (JICA) through a $1.5 million grant 
assisted YMAD in the exploration of the 
Alto de La Blenda deposit. That deposit, 
under development, is only 31 miles from 
the Farall6n Negro Mine, but it has differ- 
ent ore composed of a lead-zinc sulfide with 
higher silver values. Reserves found in this 
deposit reportedly are sufficient for several 
years of operation. 

YMAD built a 9,000-square-meter heap- 
leaching pad at the Farall6n Negro Mine to 
process low-grade ores, previously discarded 
as waste, at a rate of 4,500 tons per month. 
Tests show that recovery rates would be 
65% for gold and 20% for silver after 30 
days of leaching. This facility provided 
about 11% of the total gold and silver 
production of the mine. 

The Bajo de la Alumbrera polymetallic 
deposit is 4 miles to the southeast of Far- 
all6n Negro and has an estimated 340 mil- 
lion tons (on the basis of a cutoff grade of 
0.2% copper) of sulfide ore with an average 
of 0.49% copper, 0.007% molybdenum, and 
0.52 gram of gold per ton. Feasibility studies 
completed in 1984 indicated that the mining 
would be at a rate of 37,000 tons per day. 
The total cost of the project would be about 
$700 million, but the depressed price of 
copper discouraged would-be investors. 
However, YMAD continued to study the 
deposit and began heap leaching to recover 
gold on a pilot basis using the facilities at 
Farall6n Negro. Negotiations with the 
Federal Republic of Germany were success- 
ful in getting a $13 million loan to finance 
the exploitation of the upper layer of the 
Bajo de la Alumbrera deposit by heap leach- 
ing. The West German Reconstruction 
Bank granted a long-term, low-interest loan 
for this project and retained the Otto gold 
consulting firm for technical assistance to 
YMAD. It was expected that this limited 
approach would increase YMAD's produc- 
tion of gold fourfold by the early 1990's, 
making Catamarca Province the largest 
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gold-producing area in the country. 

Iron Ore.—The Sierra Grande deposits, 
which were being developed by HIPASAM, 
are Árgentina's largest and most important 
iron ore resources. Along with Sociedad 
Mixta Siderürgica Argentina S.A. (SOMI- 
SA) steel complex, HIPASAM was expected 
to make Argentina self-sufficient in iron 
and steel production. As part of this overall 
plan, HIPASAM was originally to produce 2 
million tons of iron ore pellets per year at 
Sierra Grande. All of this output was to be 
transported to SOMISA's steel complex in 
San Nicolás, Buenos Aires Province, 1,400 
kilometers away. Owing to subsequent gov- 
ernment changes, financial problems, and 
associated shortfalls in planned investment, 
HIPASAM was overdimensioned' in its 
pellet plant. Although its concentration and 
pelletizing capacity was 2 million tons per 
year, its mine could provide only 2 million 
tons of iron ore, or the pellet equivalent of 1 
million tons per year. In 1986, pellet produc- 
tion was only 650,000 tons. From January to 
April 1987, pellet production actually stop- 
ped, forcing the Government to intervene in 
the workers' strike. During this period, 
production was reduced to 40,000 tons per 
month and the quality of product was so 
poor it could not be shipped to the steel 
plant. Pellet production thereafter increas- 
ed to 80,000 tons per month. 

The Sierra Grande Mine is composed of 
three separate ore bodies: Yacimiento 
Sur, currently under production; Yaci- 
miento Este; and Yacimiento Norte. Sierra 
Grande's estimated reserves are 500 million 
tons of iron ore of which 113 million tons 
are measured reserves at Yacimiento Sur. 
The ore is composed of iron (54.8%), silicon 
(6.0%), alumina (4.9%), calcium (3.3%), 
phosphorus (1.4%), sulfur (0.4%), and other 
minerals (29.2%). 

Iron ore deposits in Misiones Province 
were under study. The mineralization oc- 
curs in a narrow belt parallel to the Paraná 
River, where 30 million tons of iron ore 
have been measured. The mineralized beds 
have an average thickness of 1.2 meters and 
are composed of hematite, limonite, and 
geothite grading between 28% and 40% Fe. 
The iron ore is easily reduced because it has 
no phosphorus, sulfur, or other undesirable 
elements. It is suitable for the production of 
high-quality pig iron and special steels. 

Iron and Steel.—Crude steel production 
increased for the third consecutive year to 
just over 3.6 million tons, a 12.3% increase. 
The output of hot-rolled steel products 
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maintained the same level as that of 1986. 
In 1987, SOMISA, Argentina’s largest 
state-owned steel producer, received 70% of 
its iron ore pellet requirements, or 22% of 
its total iron requirements from HIPA- 
SAM’s Sierra Grande iron ore mine. The 
rest of SOMISA’s iron ore and pellet re- 
quirements was imported from Brazil and 
Venezuela. Iron ore from Brazil also includ- 
ed sinter feed. SOMISA imported metallur- 
gical coal to process in its own coke plant, 
mainly from the United States, but also 
from Australia, Poland, and to a lesser 
extent from Canada and Colombia. In addi- 
tion, SOMISA imported manganese and tin- 
plate from Brazil. Limestone, dolomite, 
fluorspar, ferroalloys, and aluminum scrap 
were supplied from domestic sources. 
SOMISA has the capacity to produce 2.7 
million tons of steel per year, but actual 
production in 1987 was only 1.8 million 
tons. SOMISA had been forced by the state 
to increase its steel billet capacity to meet 
the needs of Industria Argentina de Aceros 
S.A. (ACINDAR), the largest private steel- 
maker in the country, but ACINDAR was 
granted authority to produce its own steel 
billets. This situation left SOMISA with 
an expanded capacity for steel billets 
and a contracted domestic market. Later, 
ACINDAR purchased three smaller domes- 
tic steel companies, Gurmendi S.A. in Bue- 
nos Aires (which was closed down), Santa 
Rosa S.A. in Buenos Aires, and Navarro 
S.A. in Rosario, all of which then used 
ACINDAR's billets. Consequently, SOMI- 
SA, instead of supplying domestic custom- 
ers with 1.0 million tons of steel billets per 
year, was supplying only 250,000 tons to a 
reduced number of smaller domestic cus- 
tomers. SOMISA's major export market in 
1987 was the United States, followed by 
Japan, Thailand, and Taiwan. The decline 
in economic activity in the second half of 
the year caused a reduced demand for steel. 
The Ministry of Economy announced a 
number of measures to deregulate steel and 
other industries and to expose them to open 
competition. Restrictions on iron and steel 
imports were to be ended and replaced with 
a 20% ad valorem duty on the f.o.b. price. 
The measures did not include the lifting of 
controls on domestic steel prices. 
Manganese.—The Córdoba government 
in late November inaugurated a manganese 
processing plant at Pozo Nuevo, 230 kilome- 
ters north of Córdoba, the Provincial capi- 
tal. The plant was designed to treat 250 tons 
per day of low-grade ores containing 12% to 
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15% manganese. The plant feed would come 
from small mines in Córdoba and Santiago 
del Estero Provinces to produce a concen- 
trate containing 35% manganese, at a 75% 
mill recovery rate. The reserves in those 
small mines was estimated at 800,000 tons. 
The concentrate was intended for domestic 
consumption by the steel industry and 
would reduce Argentina's dependence on 
imported ore. 

Nickel-Cobalt.—The Secretary of Mining 
invited tenders on exploration and feasibili- 
ty studies of Las Aguilas nickel-cobalt- 
copper deposit, in San Luis Province. The 
deposit belongs to the Dirección General de 
Fabricaciones Militares (DGFM). Two min- 
eralized areas have been put up for tender, 
Las Aguilas Oeste and Las Aguilas Este. 
Proven reserves were estimated at 1.2 mil- 
lion tons, probable reserves at 200,000 tons, 
and possible reserves at 800,000 tons, with 
an average grade content of 0.52% nickel, 
0.036% cobalt, and 0.50% copper. The min- 
erals produced from these deposits would be 
readily absorbed by the domestic market. 

Tin.—Sociedad Minera  Pirquitas-Pic- 
chetti y Cía. S.A., the second largest private 
mining operation in Argentina, after El 
Aguilar, put the Pirquitas tin mine up for 
sale through an open bidding process. The 
7,000-ton-per-month mine was closed down 
more than a year earlier because of rising 
debts. It filed for relief under Argentine 
bankruptcy laws because of the sharp fall in 
world tin prices. The mine is on the continu- 
ation of the Bolivian tin belt, near the 
border in Jujuy Province. Since 1982 its low- 
grade tin concentrate had been shipped to 
its own Estansa smelter in Palpalá, Jujuy 
Province. 


INDUSTRIAL MINERALS 


Lithium.—The Lithium Corp. of America 
reached a final agreement with the Provin- 
cial government of Catamarca and DGFM 
to explore and develop the Salar del Hom- 
bre Muerto lithium carbonate deposit in 
Catamarca Province, which according to 
government officials has the potential to 
produce 5,000 tons of lithium carbonate per 
year valued at approximately $20 million. 
This agreement was reached after a long 
delay because of domestic problems that 
had deterred previous tenders. 

Phosphate.—HIPASAM announced a 
plan for the construction of an apatite pilot 
plant in Rio Negro Province to recover 
phosphates from the tailings of the Sierra 
Grande iron ore operations. An agreement 


was signed before yearend between the 
Secretariat of Economic Promotion and the 
HIPASAM officials. The iron ore production 
of Sierra Grande contains 1% apatite, or 
calcium phosphate, from which the phos- 
phorus will be extracted. The second phase 
of the project is to produce fertilizers from 
this concentrate for domestic consumption, 
and the third phase would concern the 
production of elementary metallic phospho- 
rus using an electric furnace. 

Potassium Salts.—The joint venture be- 
tween Texas Gulf Inc. of the United States 
and Empresa Minera Tea S.A. of Argentina 
continued its exploration of the potash de- 
posit discovered by YPF while drilling for 
oil in 1986. The potash deposit occurs along 
the Rio Colorado in Mendoza Province. The 
joint-venture proposal calls for a production 
of 1 million tons of potassium chloride per 
year with lesser amounts of potassium sul- 
fate and potassium nitrate. 

Another small-scale project by an Argen- 
tine company was scheduled to initiate 
construction of an $8 million chemical plant 
to process lithium, magnesium, and potassi- 
um salts from the El Salar del Rincon, near 
Campo Quijano in the Province of Salta. 
Production of an estimated 6,000 tons of 
potassium chloride and potassium sulfate 
per year was scheduled by yearend, as well 
as 800 tons per year of lithium carbonate for 
late 1988. Potassium salts would be market- 
ed domestically for the fertilizer and explo- 
sives industries and lithium carbonate for 
the nuclear energy, glass, and lubricants 
plants. 

Sulfur.—The Provincial government of 
Salta was continuing its efforts to reacti- 
vate La Casualidad sulfur mine. Production 
was suspended when operating costs reach- 
ed $100 per ton while imported sulfur was 
$60 per ton. Technical studies on the deposit 
were carried out by a West German compa- 
ny, but details of the findings were unavail- 
able. The deposit, in the Andean region, has 
sulfur of volcanic origin. Any future produc- 
tion from the deposit would replace a part 
of Argentina’s sulfur imports of about 
100,000 tons per year. Through internation- 
al bidding, Empresa Minera Unificada S.A. 
of Bolivia (EMUSA) acquired 90% owner- 
ship of La Casualidad. Plans call for an 
output of 30,000 tons per year. 


MINERAL FUELS 


Coal.—YCF's Rio Turbio coal mine is 
Argentina's largest underground mine for 
the production of subbituminous Type A 
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coal. The mine is in the southwest corner of 
Santa Cruz Province, 16 kilometers east of 
Puerto Natales, Chile. 

A 5-year exploration of Argentina’s coal 
reserves in the Patagonia region was com- 
pleted in August 1987. Findings indicate 5.2 
billion tons of probable steam coal reserves 
in the Brazo Sur of the Rio Coyle. This is in 
addition to 700 million tons of probable 
reserves and 182 million tons of proven 
reserves in the Rio Turbio region. In 1987, 
the Rio Turbio Mine produced 525,000 tons 
of steam coal, 17% more than in 1986. 
Under an 8-year program, YCF planned to 
increase annual production to 650,000 tons 
by 1988 and 1.6 million tons by 1992. In 
1987, Argentina imported 160,000 tons of 
steam coal to satisfy domestic demand. 
According to YCF officials, there are suffi- 
cient infrastructure and commercially ex- 
ploitable reserves to reach the 1.6-million- 
ton goal, but there is a shortage of mining 
equipment. 

Rio Turbio Mine’s principal customers 
were the electric power services of greater 
Buenos Aires and the Water and Electric 
Power Authority's thermal powerplant in 
San Nicolás, Rosario Province. Domestic 
steam coal consumption in 1987 was approx- 
imately 850,000 tons. An important future 
customer would be the new powerplant 
planned for Bahía Blanca, which would 
consume the equivalent of 1.5 million tons 
of steam coal per year. YCF is also responsi- 
ble for marketing all the petroleum coke 
produced in Argentina. 

Natural Gas.—Natural gas production de- 
clined slightly. Argentina imported almost 
74.9 billion cubic feet of natural gas from 
Bolivia, 4.296 less than in 1986, for a total 
value of $291.4 million, 11.3% less than in 
1986. 

Natural gas was imported under a bilat- 
eral agreement between Argentina and Bo- 
livia. The two countries renegotiated the 
contract terms in September 1987, arriving 
at a price of $3.05 per British thermal unit 
for gas purchased through 1987 with an 
indexed price to be used thereafter. The 
bilateral supply contract was due to expire 
in 1992. 

Of the total production of natural gas 
during the year, 16% was used by home 
consumers, 15% in thermoelectric plants, 
32% in industrial plants (including petro- 
chemical plants), 496 was consumed at the 
production site, 14% was flared, 8% was 
reinjected into the reservoirs for repressur- 
ing, and 11% represented losses. Argenti- 


na's natural gas distribution network is 
extensive, with a total length of 10,000 
kilometers in four main pipelines, but 
nonetheless is not adequate to satisfy distri- 
bution needs. A large pipeline project was 
under construction from  gasfields in 
Neuquén to the eastern port city of Bahía 
Blanca (a petrochemical center) to ease the 
distribution problem. The pipeline was 
being constructed with Mexican financing 
and was scheduled to come on-stream in 
mid-1988. Several private, both domestic 
and foreign, companies have put forth pro- 
posals to increase the transmission capacity 
of existing pipelines. Gas del Estado, the 
State-owned gas company, was studying 
some major projects required to increase 
natural gas production and processing; oth- 
er projects concern construction of regional 
pipelines to provide natural gas to several 
provinces without access to natural gas. 

Petroleum.—Crude oil production in Ar- 
gentina continued a downtrend that began 
in 1980. Production in 1987 declined slightly 
to just over 156 million barrels. Private 
companies, both domestic and foreign, op- 
erated oil and natural gas concessions un- 
der contract with the state. In general, 
private companies were required to obtain 
state approval to explore and extract miner- 
al resources and must do so within areas 
designated by the state. Private companies 
were also required to sell the resources 
extracted to the state at established prices. 
In 1985, Argentina launched a program to 
stimulate private investment and increase 
hydrocarbon production. The so-called 
Houston Plan offered specific areas of the 
country for oil and gas exploration in a 
series of rounds of bids. Although the areas 
offered included some geologically attrac- 
tive areas, the first two rounds brought few 
bids, primarily because of the restrictive 
nature of the model contract applied to the 
private concessions. A more successful out- 
come was expected for the third round of 
bids to be opened by yearend, which offered 
a more flexible model contract as well as 
improved payment compliance by YPF. The 
Argentine Government was also developing 
a short-term energy plan called Plan Olivos 
I to stimulate petroleum production for 
existing fields. 

Ninety-eight potential areas were put up 
for bids during the three bidding rounds. 
The 30 areas offered in the third round 
covered an area of about 234,000 hectares, 
and were in five different basins. 

The majority of the areas with hydrocar- 
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bon potential in the country, however, were 
reserved for exploration and extraction by 
YPF. Although these areas reportedly have 
great potential, YPF has been unable to 
maximize its opportunities due to problems 
of management and lack of long-range plan- 
ning. YPF has also been handicapped by 
budget constraints that severely limited its 
ability to expand or maintain existing oper- 
ations. 

Uranium.—Production of uranium con- 
centrate increased modestly to an estimated 
180 tons. Argentina’s well-developed nucle- 
ar energy program was affected by the 
country’s economic austerity. Latin Ameri- 
ca’s largest nuclear energy program, now 
managed by civilians, was split over fund- 
ing and size, and whether to seek foreign 
capital by privatizing some key elements of 
the program. Uncertainties in the program 
caused the departure of technical person- 
nel. 

Despite a loan from the Federal Republic 
of Germany to help complete the Atucha II 
nuclear energy power station in Greater 
Buenos Aires, the project continued to run 
behind schedule and lacked sufficient fund- 
ing. Kraftwerk Union, a West German firm, 
held a minority interest in the state-owned 
company that designs and supervises con- 
struction of nuclear facilities. The Arroyito 
heavy water plant in Neuquen Province, 
another project moving slowly because of 
lack of funds, was being built with Franco- 
Swiss expertise acquired from Sulzer Bros., 


a Swiss company. Complicating matters, 
Argentina observed a double-faceted policy 
on nuclear safeguards and inspections. Al- 
though Argentina safeguarded its nuclear 
exports through the International Atomic 
Energy Agency (IAEC) in Vienna, Austria, 
it was unwilling to allow inspection of its 
own facilities. This policy sought to protect 
Argentina's nuclear technology. Despite 
some continuing differences, the nuclear 
dialogue between the U.S. Government and 
Buenos Aires was improving. The Argen- 
tine decision to allow the safeguarding of 
exports through the IAEC was viewed as a 
very positive step in the U.S. Government. 

Argentina continued efforts to market its 
nuclear technology to developing nations. 
To keep the export program alive, the 
Government rescheduled some outstanding 
loans to Peru, enabling work on the Guar- 
angal nuclear reactor outside Lima to con- 
tinue. Algeria, Albania, Morocco, and Iran 
were other potential customers for Argenti- 
na's nuclear technology and uranium sup- 
ply. A nuclear cooperation agreement was 
signed in November 1986 between the Comi- 
sión Nacional de Energia Atómica (CNEA) 
and the Cuban Atomic Energy Commission. 
In September 1987, Argentina and Brazil 
entered into an agreement to collaborate on 
nuclear projects. 


1Physical scientist, Division of International Minerals. 

Where necessary, values have been converted from 
Argentine australes to U.S. dollars at the rate of 
eee the average exchange rate in 


The Mineral Industry of 
Australia 


By Travis Q. Lyday! 


The Australian minerals industry cover- 
ed just about the whole spectrum of miner- 
als, from major industrial minerals (ilmen- 
ite, rutile, and zircon), base metals (copper, 
lead, and zinc), ferrous metals (iron ore and 
manganese), nonferrous metals (aluminum 
and nickel) precious metals (gold and sil- 
ver), fuel minerals (coal and uranium), to 
gem stones (diamond, opal, and sapphire). 
Australia was one of the world's principal 
producers and suppliers of ores, concen- 
trates, and refined metals. The notable 
minerals, either missing from the Austra- 
lian mining scene or produced in minor 
amounts, were fertilizer materials (phos- 
phate rock and potassium fertilizer), chro- 
mium, and mercury. The minerals industry 
was the largest primary sector contributor, 
generating an estimated 10% of the coun- 
try's gross domestic product (GDP). 

Australia was the seventh largest produc- 
er of coal (all grades) in the world, ranking 
behind China, the United States, the 
U.S.S.R., the German Democratic Republic, 
Poland, and the Federal Republic of Ger- 
many and was the world's largest coal 
exporter. It was the largest producer of 
bauxite and alumina; ilmenite, rutile, and 
zircon; and diamond, opal, and sapphire. It 


was the second largest producer of iron ore, 
after Brazil, and the fifth largest gold pro- 
ducer, after the Republic of South Africa, 
the Soviet Union, the United States, and 
Canada. Australia was also a significant 
producer of copper, lead, tin, uranium, and 
zinc. | 

Australia has relied heavily on the export 
of the majority of its mineral production to 
bolster economic growth, as the country 
itself was too small a mineral consumer to 
use all of the minerals it produces. 

Using plentiful resources of coal, lique- 
fied petroleum gas, and uranium, Australia 
remained one of the few market economy 
countries to be a net exporter of mineral 
fuels, enabling the country to retain a 
favorable trade balance in energy products. 

Government Policies and Programs.— 
The Government announced near yearend 
that export controls on primary copper, 
lead, manganese, nickel, and zinc would be 
removed as soon as the appropriate amend- 
ments could be made to the customs regula- 
tions. However, export controls will remain 
on copper scrap and copper-alloy scrap, 
secondary copper ingots, nickel powder, 
and, for environmental reasons, mineral 
sands. 


PRODUCTION 


The value of minerals produced in Aus- 
tralia in 1985, the latest year for which 
official data were available, was $15.4 
billion,? almost 11% of the GDP. Petroleum 
(crude oil, natural gas, and natural gas 
liquids) contributed 45% of this total, fol- 
lowed by coal, 24%, and iron ore and con- 
centrate, 9%. Other major contributors in- 
cluded construction materials, 4%; gold bul- 


lion, 4%; bauxite, 3%; copper, 2%; nickel, 
2%; lead, 1%; uranium, 1%; and zinc, 1%. 
These were followed, in descending order, 
by lignite, manganese, salt, tin, rutile, il- 
menite, diamond, zircon, opal, clays, lime- 
stone, silica, and tungsten. 

The increase in the value of mineral 
products in 1985 was 28%, facilitated by the 
devaluation of the Australian dollar by 
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nite, 21; construction materials, 17%; zinc, 
12%; and lead, 7%. Uranium was the only 
major mineral to decrease markedly in 
value, falling 289v. Smaller decreases were 
recorded by limestone, tin, and gypsum. 


about 25% against major world currencies. 
The value of most major mineral commodi- 
ties improved over the 1984 values, the 
largest increases being gold bullion, 65%; 
rutile, 60%; copper, 4396; petroleum, 35%; 
coal, 31%; nickel, 27%; iron ore, 22%; lig- 


Table 1.—Australia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 19879 
METALS 
Aluminum: 
Bauxite, gross weight |... thousand tons 24,372 31,537 31,839 32,384 34,000 
Alumina- ns ; do— 71,231 8,781 8,792 9,423 210,105 
Metal, refined 
Primary ES E ay xd 478,190 151,198 851,286 881,910 1,003,947 
Secondary ⁰· A 37,700 143,300 34, 100 r 655,000 255,000 
Antimony, Sb content of antimony and lead con- 
centrates ____________________-___- 538 1,149 1,458 10,064 1,000 
Bismuth, mine output, Bi content?  * 1,410 1,350 1,400 1,000 1,000 
Cadmium: 
Mine output, Cd content 2,275 12311 2,776 2,260 2,500 
Metal, smelter (refined 1,121 1,082 1,060 870 2888 
Cobalt: 
Mine output, analytic content of: 
Nickel ore 1,634 1,551 2,456 2,989 2,500 
Nickel concentrate 477 520 508 €500 500 
Zinc concentrate 85 54 72 41 50 
ef eum me uide ir us 2,196 2,125 3,036 €2,930 3,050 
Recoverable cobalt 1,100 936 1,134 r €1,400 1,450 
FFF concentrate, gross weight a 117 145 110 88 159 
Mc re output, Cu content! 261,476 235,671 259,765 249, 368 223,000 
Metal: 
Smelter: 
rp RR 173,619 179,822 167,669 169,622 177,000 
Secondarrr /d 8,202 8,138 7,687 *8,000 8,500 
Refined: 
Primary oe -22c 21 168,533 171,180 163,833 163,958 185,000 
Secondary ----------------- 27,388 726,037 ; 20,360 25,800 
Gold: 
Mine output, Au content troy ounces. . 983,522 51,295,963 91,881,491 2,413,842 3,472,000 
Metal, refined: 
Primary sa ag td er E do— 953,140 1,189,672 1,743,301 2,642,337 23, 738, 226 
Secondar ji do— 96,774 85, 746 *90,000 100,000 100,000 
Iron and steel: 
Iron ore: 
Gross weight . . thousand tons 11,038 94,406 92,859 94,135 100,000 
Fe content do— 45, 298 158,313 58,045 60,120 63,000 
Metal: 
Pig iron: one do... 5,045 5,329 5,607 5,889 25,580 
Ferroalloys:“ 
Ferromangan ee 53,463 10,883 70,368 61,000 252,000 
Ferrosilicon “ns 18,669 18,313 18,951 *15,000 19,000 
Silicomanganese |... 19,810 31,795 25,669 €23,000 243,000 
Total. — ule ee 91,942 120,991 114,988 *99,000 114,000 
Steel, crude _______ — thousand tons 5,651 ,303 ,518 6,103 ,040 
Semimanufactures" __________-___ 5,500 6,000 6,000 6,250 6,000 
Lead: 
Mine output, Pb content! 480,626 440,620 497,954 447, 673 476, 000 
Metal: : 
illion, e,, 182,593 179,491 183, 161 188,403 2197,171 
Refined neos 196,335 198,847 200,147 156,239 2201,317 
Total ae 378,928 378,338 383,308 344,642 398,488 
Secondary excluding remelt* FF 27, 000 21,500 15,600 714,800 15,600 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987 
METALS —Continued 
Manganese ore (metallurgical): 
Gross weight |... thousand tons 1,370 1,849 2,003 1,649 21,853 
Mn contenintntkt 222 cc llc. do— 684 879 958 785 884 
Nickel: 
Mine output, Ni content 76, 625 76,923 85,757 76,739 74,500 
Metal, smelter (refined Ni and Ni content 
of oxide).______________________ 41,800 38,660 40,807 . 42,097 245,205 
Piatinum groups metals: 
adium, Pd content troy ounces. . 314,825 16,815 15,304 13,760 15,800 
Platinum, Pt content 9 31,759 2,122 3,054 3,697 4,200 
z te do... 316,584 18,937 18,358 17,451 20,000 
Rare-earth metals, monazite concentrate: 
Gross weight 15,141 16,260 18,735 14,822 12,700 
Monazite contennntt „ 14,005 15,101 17,394 152 6,700 
Silver: 
Mine output, Ag content 
thousand troy ounces. . 33,208 31,260 34,914 32,882 232,762 
Metal, refined do... 10,684 9,476 10,578 10,809 29,948 
Tin: 
Mine output, Sn content 99.275 97,939 6,363 8,508 1,500 
Metal, refined: 
Ri us LE 2,918 2,899 2,083 1,399 600 
Secondary: 400 400 4 200 200 
Titanium concentrates, gross weight: 
IImen itte thousand tons 893 1,143 1,419 1,238 1,380 
Leucoxen-e 13,358 32,110 13,809 14,143 12,200 
Ill. 8 163,374 170,424 211,615 215,114 257,000 
Tungsten, mine output, W content 2,015 71,709 1,971 1,600 21,150 
Uranium, mine output, U content 3,211 4,824 3,206 4,154 23,180 
Zinc: 
Mine output, Zn content 699,032 616,532 159,083 662,258 133,000 
Metal, smelter: 
Primary --------------------- 298,451 301,940 288,686 305,654 2310,189 
Secondary „„ 4,500 4,500 4,500 4,500 4,500 
Zirconium concentrates, gross weight |... 382,005 457,599 501,440 451,824 439,000 
INDUSTRIAL MINERALS 
Abrasives, natural: 
Beach pebbbttee €2,300 1,655 972 €2,000 2,500 
Garnet (sale )))) e 2,657 3,287 5,835 *3,500 5,000 
CJ. eos ocu. 3,909 epa — "M "E 
)))) 8 11.752 19,511 22,423 5,818 15,000 
5 hydraulic thousand tons - 836 5,463 5,887 5,870 ,000 
Cla 
Bentonite and bentonitic cla 30,026 39,172 29,070 24,942 25,000 
Brick clay and shale_ ... — — thousand tons. — 6,203 7,898 8,434 8,000 8,000 
Cement clay and shale?® _________- do... 356 885 *400 *400 400 
Damourite clay (sale) ))) 93 2,164 $3,000 2,000 2,000 
Fire ClOV 6 ee eee ee 8 157,168 31932,686 339,482 *60,000 60,000 
Kaolin and ball clay- - - - -------- ---——- 115,526 10218,885 165,827 €125,000 150,000 
Other thousand tons 2,502 1.847 1,750 2,000 2,000 
Diamond 
Gem ( thousand carats- 3,720 3,415 4,242 13,145 213,650 
Industrial“! do. ... 2,480 2,211 2,828 16,066 216,683 
; ꝛ ² cien do— 6.200 5.692 7.070 29.211 230,333 
Distoeme —-—--——-—-———— 7,921 6,430 1,581 1,860 ,000 
Feldspar including nepheline syenite 4,244 3,898 6,704 10,456 11,000 
Gem stones, other than diamond: 
J ci Sa ewes value, thousands. $40,035 $35,358 $32,305 $36,914 $43,500 
Sapphire ________---------~-- do... $12,036 $7,846 $5,342 $8,359 $13,500 
)))) A do. $3,307 $3,196 $3,326 $2,316 $2,500 
Total une ee 88 do- $55,378 $46,400 $40,973 $47,589 $59,500 
Gypsum - -------------- thousand tons _ 1,510 1,931 1,744 569 1,600 
iA orien Eee 445 1,255 650 1,500 1,500 
Lime 14 loda oae tete E 1,016,361 1,101,000 1,203,000 1, 100, 000 1,100,000 
Magnesite =) - --- - ---------------—- 20,534 67 041 57,535 38,996 50,000 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS —Continued 
Nitrogen: N content of ammonia . ~~ 385,000 315,600 404,500 340,000 2413,400 
Perlite, crude______________________- 2,856 3,708 r eg, 740 3,000 3,500 
Phosphate rock 4,868 15,345 33,116 33,659 210,000 
SSA thousand tons. . 5,170 5,695 5,835 *6,200 6,200 
Silimanie!? .. .. . . . .  ........- 121 507 650 133 
Sodium compounds, n.e.s.: Sodium carbonate* 
thousand tons. _ 300 300 300 300 300 
Spodumene, concentrate 1,000 6,500 11,200 *11,000 16,000 
Stone, sand and gravel: 
Construction sand thousand tons 23,543 24,615 26,640 €25,000 25,000 
Gravel!®... 2 ee NNUS 13,931 15,031 18,393 *15,000 15,000 
Dolomite _________________- 0 —— 585 595 623 4600 600 
Limestone:? 
For cement! do_ __— 8,500 9,000 10,000 10,000 10,000 
For other uses do____ 3,800 4,000 5,000 5,000 ,000 
Silica in the form of quartz, quartzite, glass 
sand ——------------—---——- do_ ___ 1,928 2,242 2,091 2,000 2, 000 
Other: 
Crushed and broken stone do... 49,115 56,331 61,414 €50,000 60,000 
Dimension stone do- 97 1102 167 e100 150 
Unspecified do... 25,869 128,986 33, 808 25, 000 30,000 
Sulfur: Byproduct: 
Metallurg) 170, 000 190,000 435,313 433,161 435,000 
Petroleum- - -------------------——- 12,897 713,058 11,718 10,200 28,500 
Totales e mec co UE Leu 182,897 T203,058 441,031 448,361 448,500 
Talc, chlorite, pyrophyllite, steatite 176,578 186,760 139,391 188,040 175,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous and subbituminous 
thousand tons 120,482 139,094 158,256 170,031 175,500 
Lignite es et ee 8 do... 794,120 134,756 37,320 37,617 38,000 
Dee tete dedi do— 7154, 602 r 173,850 195,576 207,648 213,500 
Coke, metallurgical _ - - - ---------- do____ 3,374 606 610 3,523 3,500 
Fuel briquet - - - - ------------ do 772 810 189 833 1. 
Gas, natural, marketed _ — million cubic feet 420,115 445,966 475,481 519,426 2530,543 
Natural gas liquids 
thousand 42-gallon barrels 23,000 21,175 25,939 24,723 224.426 
CöÜ· m See le ee 10,026 714,010 15,707 5,550 14,000 
Petroleum 
Crude thousand 42-gallon barrels. . 154,417 181,868 209,939 187,196 2200,478 
Refinery products: 
Gasoline: 
Aviation do- 1.023 1.281 1.177 1,077 21,437 
Motork‚rk do... 94,214 96,642 99,702 96,456 297,636 
det fuel. e do... 14,836 16,452 16,373 17,225 218,381 
Kerosene ------------- do— 761 812 611 597 1982 
Distillate fuel oil do— 53, 128 55,273 54,673 53,896 258,104 
Residual fuel oil do... 19,898 18,086 18,019 13,162 214,031 
Lubricant - ----------—-—- do... 3,324 3,753 3,692 3,358 23,873 
Liquefied petroleum gas do— 4,027 4,600 6, 069 4,848 24,844 
Bitumen do... 2,166 3,171 3,220 3,412 23,157 
Unspecifieddſdmq-d do— _— 10,879 9,943 7,476 5,716 27,013 
Refinery fuel and losses do... 13,433 11,872 11,739 10,976 9,569 
Total... 2c do... 218,289 221,885 222,151 210,723 218,433 
*Estimated. Preliminary. ‘Revised. 
1Includes data available through Aug. 23, 1988. 
2Reported figure. 


3Data are for year ending June 30 of that stated. 


*Bismuth-rich residues reportedly have been stockpiled owing to weak demand and low prices. 


5Excludes gold in bismuth concentrate. 


SExcludes gold in gold ore and concentrate for South Australia. 


7Data are for year ending Nov. 30 of that stated for plants owned by The Broken Hill Pty. Co. Ltd. 


SWestern Australia only. Platinum-group metals content of nickel ore. 


®Excludes tin content of copper-tin concentrates. 
10Excludes production from Western Australia. 


11 Production of kyanite began in 1982 (80 tons) as a byproduct of mineral sands mining at Eneabba, Western Australia. 
1?In addition, about 7,000 tons of sillimanite clay, also known as kaolinized sillimanite, is produced, containing 40% to 


48% Alz03. 
13Excludes data from some States. 
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TRADE 


The value of Australia's mineral exports 
in 1985, the latest year for which official 
data were available, rose 34% over that of 
1984, setting a record high of $10.4 billion. 
The volume of exports of all major minerals 
increased, except for tin and zinc. The 
largest export earner was coal, which rose 
31% in value and represented 34% of the 
value of total primary mineral exports. Iron 
ore and pellets remained the second largest 
export earner, the value increasing 24%. 
Crude oil exports rose 140% to become the 
third largest export earner, displacing alu- 
mina and aluminum into fourth and fifth 
places, respectively. Substantial contribu- 
tions were also made by refined copper, 
gold, lead, mineral sands, nickel, uranium, 


and zinc. 

The value of imported primary mineral 
products decreased 2% in 1985 to $1.4 bil- 
lion, the lowest level since 1979. Crude oil 
dominated mineral imports, but its value 
decreased 10% and accounted for 74% of 
the value of total primary mineral imports. 
The decrease in crude oil more than offset 
increases in all other major mineral im- 
ports: gold bullion, 131%; elemental sulfur, 
46%; ferroalloys, 37%; diamond, 36%; and 
phosphate rock, 15%. Other significant 
mineral import items, in order of magni- 
tude, were potassium fertilizers, platinum, 
asbestos, magnesium, clays, limestone, and 
magnesite. 


Table 2.—Australia: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 


Destinations, 1986 


1986 United 


States Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 
thousand tons 1,158 1,698 NA Singapore 20; Republic of Korea 
8; unspecified '/,669. 
Metal including alloys: 
rh AAA c 19,175 48,022 3,383 de 17 95:148; Republic of Korea 
Unwrought_ - ------------ 564,897 582,509 25,589 Japan 292,620; Republic of Ko- 
rea 70,881; China 65,484. 
Semimanufactures |... 61,300 58,810 14 . Hong Kong 4,809; Singapore 
2,054; unspecified 47,451. 
Antimony: Ore and concentrate 2,834 1,549 --  Belgium-Luxembourg 894; 
France 539; Netherlands 115. 
Chromium: Ore and concentrate 9 um 
r: 
Gre and concentrate 291,158 247,687 2,722 Japan 184,015; Republic of Ko- 
rea 20, 003; Finland 15, 385. 
Matte and speiss including cement 
§ö§ö˙O—oe eo ce LLL 8,001 DS 
Metal including alloys: 
Sefa P tac eEL e 322 177 -- India 72; United Kingdom 34; 
UE 29. 
Unwrou ght 73,192 68,421 82 United Kingdom 29,148; Japan 
24,141; West Germany 9,165. 
Semimanufactures |... 21,990 13,474 1,230 New Zealand 7,700; Singapore 
981; Malaysia 723. 
Gold:? 
Ores and concentrates, Au content 
troy ounces - 61,761 89,893 NA NA. 
Metal including alloys, unwrought 
and partly wroughhRt _— do_ __ — 1,541,883 1,796,870 NA Japan 1,288,214; Hong Kong 
188,596; United Kingdom 
139,888. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite .... thousand tons 88,280 82,735 EN Japan 48,554; China 8,709; Re- 


See footnotes at end of table. 


public of Korea 5,274. 


78 MINERALS YEARBOOK, 1987 


Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
: Ree Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: 
l eee 503,055 565,535 2g Hong Kong 8,339; New Zealand 
1,448; unspecified 550,029. 
Pig iron, cast iron, related mate- 
. A 3,640 26,756 — Singapore 26,120. 
Ferroalloys: 
Ferromanganese_ _ — — — — — — 20,055 44,345 12,200 Indonesia 14,641; Qatar 9,118. 
Unspecified 55,496 42,189 15,000 Japan 7,150; Belgium-Luxem- 
bourg 6,376; Indonesia 3,971. 
Steel, primary form 181,219 514,008 58,266 China 178,990; Iran 99,790; Jor- 
dan 42,224. 
Semimanufactures: 
Bars, rods, angles, shapes, 
section 183,859 202,040 10,049 China 139,031; New Zealand 
13850 Papua New Guinea 
Universals, plates, sheets _ — 4,697,049 363,389 139,957 New Zealand 40,512; Pakistan 
39,298; China 17,854. 
Hoop and strip - - - ------ 17,278 16,269 2,497 New Zealand 8,230; Singapore 
2,825; Canada 1,326. 
Rails and accessories 13,576 1,661 8 Canada 1,414; Indonesia 154. 
Iii “-d 311,622 16,598 3,134 New Zealand 3,662; Papua New 
Toa 2,226; Hong Kong 
Tubes, pipes, fittings —----— 33,632 71,836 9 Singapore 1,261; Malaysia 1,131; 
unspecified 65,888. 
Castings and forgings, rough 5,959 18,239 1,399 Papua New Guinea 6,410; Ma- 
laysia 4,562; India 1,803. 
Lead: 
Ore and concentrate 199,845 230,780 31,849 Japan 60,821; Belgium-Luxem- 
bourg 51,236; Sweden 22,565. 
Oxides o.oo ! d scu 3,688 3,823 Lus Indonesia 492; Singapore 404; 
unspecified 2,388. 
Metal including alloys: 
SCC AA 19,903 26,993 80 Republic of Korea 14,864; Philip- 
pines 3,564; India 950. 
Unwrou ght 306,254 304,901 TN United Kingdom 155,186; India 
41,958; Japan 29,144. 
Semimanufactures — -—------- 2,688 404 -- New Zealand 126; Singapore 99; 
Philippines 90. 
Manganese: Ore and concentrate? 
thousand tons. 1,403 1,145 NA NA. 
Nickel: 
Ore and concentrate 
value, thousands $9,505 $112 Sia Japan $101. 
Matte and speiss do... $231,784 $212,454 US NA. 
Metal including alloys: 
PAD oe ete eee 600 328 -- United Kingdom 141; Japan 131. 
Unwrought and semimanufac- 
tures ___ value, thousands $106,848 $81,551 NA NA. 
Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wroughgt! „ 88 $1,245 $2,681 $991 United Kingdom $730; Hong 
Kong $628. 
Rare-earth metals: Monazite concentrate? 718,024 14,100 NA France 12,725. 
Silver: 
Ore and concentrate? 
value, thousands $21 $5,463 $8 Japan $5,433. 
Waste and sweepings?_ — — — - do- $2,557 $3,920 Lt. Er Kingdom $2,743; Japan 
Metal including alloys, unwrought 
and partly wroughht do_ ___ $39,878 $42,572 United Kingdom $22,252; Thai- 


See footnotes at end of table. 


land $3,831; Singapore $3,779. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


METALS —Continued 
Tin: 
Ore and concentrate 11,860 15,810 -— Malaysia 14,687. 
Metal including alloys: 
SCIHD cnn cea 73 1,381 Pa e ee 249; unspecified 1,027. 
Unwrought ------------ 437 229 77 New Zealand 84; Malaysia 36. 
Semimanufactures 83 1.392 1,088 New Zealand 139; Hong Kong 80. 
Titanium: Ore and concentrate? 
thousand tons- - 1,380 1,277 537 United Kingdom 234; Japan 180. 
Tungsten: 
and concentrate 3,416 2,654 263 bi Germany 580; unspecified 
Metal including alloys, all forms 91 157 1 "S Germany 108; Netherlands 
Uranium and thorium: Ore and con- 
centrate value, thousands $226,062 $254,829 $60,386 France $13,028; United Kingdom 
$46,155; West Germany 
$43,859 
Zinc: 
Ore and concentrate 
thousand tons 881 936 6 Japan 525; West Germany 145; 
lgium-Luxembourg 100. 
„ o ecce A 2,938 910 PN New Zealand 346; China 68; Re- 
public of Korea 40. 
Metal including alloys: 
SCTHDu sS l ee er 903 1,249 E Bo er of Korea 115; unspeci- 
led 1,038. 
Unwrou ght 209,807 236,969 40,168 Indonesia 45,823; Hong Kong 
16,777; Japan 13,196. 
Semimanufactures 9,388 502 c N e" 7 243; Singapore 84; 
iji 32. 
Zirconium: Ore and concentrate? 495,891 445,690 34,857 Japan 160,022; Italy 67,061. 
her: 
Ores and concentrates 120 bates 
Oxides and hydroxides ________ 39 8 
Ashes and residues 55,198 854,967 zm Mrs e 805,960; Japan 
Base metals including alloys, all 
forms ee 8 855 955 657 Netherlands 68; India 44. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
4; ⁰⁰ꝛ 8 2,599 2,512 921 Japan 587; Thailand 323; United 
ingdom 305. 
Artificial: Corun dum 2 19 E New Zealand 17. 
Dust and powder of precious and 
semiprecious stones including 
diamond... value, thousands $11 $61 $34 United Kingdom $18. 
Grinding and polishing wheels and 
stones El 1,722 188 dud New Zealand 137. 
Barite and witherite 2,041 1,242 e New Zealand 1,085. 
Cement. v (*) 18,490 am Papua New Guinea 16,090; New 
aland 672. 
Clays, crude__________._.-_-~- 8,576 16,615 M Japan 8,808; Netherlands 2,715; 
nited Kingdom 2,108. 
Diamond: 
Gem, not set or strung 
value, thousands $21,077 $18,893 $5,503 Belgium-Luxembourg $5,032; 
Switzerland $1,934. 
Industrial stones $2,571 $6,852 $148 0 $4,953; New Zea- 
an ; 
Diatomite and other infusorial earth _ .. . 123 189 ER Philippines 70; New Zealand 39; 


See footnotes at end of table. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: 
Crude, nes --------------—- 821 4,937 == Phili pines 2,234; Japan 1,028; 
y 154. 
Manufactured: 
Ammon ia 65,963 19,283 -- India 32,445; Republic of Korea 
6,489; ailan 
Nitrogenous 4,175 14,343 — Singapore 7,165; New Zealand 
2,8 Indonesia 2,483. 
Phosphate 158 10,748 10,348 Papua New Guinea 393. 
otassi coco 30 6 -— Papua New Guinea 2. 
Unspecified and mixed. - ~~ — — - 6,084 1,082 — Pa 19 ae 990 5 560; Tonga 
Graphite, natural 49 6 New Zealand 43. 
Gypsum and plaster rr, 920,840 428,588 20,591 Indonesia 148,737; New Zealand 
118,144; Japan 50,358. 
Line. melee ee E 87 233 EN Nauru 121; Vanuatu 65; China 
Magnesium compounds: esite, crude 5,445 2,679 40 New Zealand 2,428. 
Mica: Worked including agglomerated 
splittings ------------------ (5) 16 (9 Mainly to Papua New Guinea. 
Nitrates, crude - - - -—- - -- - - --- -— 4l 9 -- Papua New Guinea 6. 
Phosphates, crudle 10,034 22,846 1 Ja E 005 ; Republic of South 
rica 7, 
ents, mineral: Iron oxides and 
ydroxides, processed... 171 167 -- Thailand 55; New Zealand 49; 
Singapore 34. 
Potassium salts, crud e- 43 zt 
Precious and semiprecious stones other 
than diamond, synthetic | 
value, thousands $21,087 $21,251 $1,667 n $5 785; 1 m $1,141; 
0 
Salt and brine — — — thousand tons_ — 4,947 5,272 (9) Ja ng: Cc ida Ste of Korea 
78; Brazil 1125. 
Sodium compounds, n.e.s.: Carbonate, 
manufacturd. 2,648 1,207 _. New Zealand 4,464; Fiji 1,550; 
Singapore 566. 
Stone, sand and gravel: 
Dimension stone: 
de and partly worked 2,039 5,235 -- Italy 4,835; New Zealand 263. 
JJ 8 287 5 "e New Zealand 4. 
Dolomite, 5 F au 36 43,555 ae All to Japan. 
Gravel and crushed rock 894,993 1,139,464 20 Japan 5,910; Vanuatu 600; 
unspecified 1,132,914. 
Limestone other than dimension 76 21 — Fiji 19. 
Sulfur: 
Elemental: Crude including native 
and byprodue'i „„ 3,934 1.180 -- New Zealand 917; Indonesia 121. 
Sulfuric acidqd-—-———ůgwWꝓ¶aA - — 489 209 Papua New Guinea 71; Fiji 69; 
New Zealand 24. 
Talc, steatite, soapstone, pyrophyllite .. — 122,349 183,376 14,005 Japan 120,312; Republic of Ko- 
rea 15,145; Netherlands 
15,252 
Other: 
Cridè- c se nune RE 11,285 52,215 18,577 Japan 16,247; Netherlands 4,718; 
France 2, 475. 
Slag and dross, not metal-bearing .. .. .. 92 13,340 -- Singapore 8, 204; Norway 5,000. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black _________-------- 25,148 27,766 aes Indonesia 12,999; New Zealand 
5,712; Republic of Korea 1,734. 
Anthracite and bituminous 
thousand tons. 88,751 92,256 57 ia 5 42,630; oe of Korea 
518; France 4,4 
Lignite including briquets ä do- 26 53 is Republic ^s Korea 39; ‘Italy 4; 
Coke and semicoke_ . - ------—- do- 168 471 ($) India 23 236; Re nou of Korea 85; 


See footnotes at end of table. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude. thousand 42-gallon barrels. .. 41,390 
Refinery products: 
Liquefied petroleum gas 
do_ ___ 18,670 
Gasoline do- 2,700 
Mineral jelly and wax do- 14 
Kerosene and jet fuel do- 5,643 
Distillate fuel oil |... do ..- 4,895 
Lubricants . do—— 1,472 
Residual fuel oil _ _ _ _ _ _ do_ _ __ 8,983 
Bitumen and other residues 
Bituminous mixtures do- ee 5 


NA Not available. 


Destinations, 1986 


1986 i 
eis Other (principal) 
24,019 16,983 Japan 3,128; Singapore 1,991. 
19,570 NA NA. 
2,093 13 Fiji 619; New Zealand 485; Pa- 
pua New Guinea 431. 
18 ae New Zealand 11; Malaysia 3. 
6,093 7 Fiji 154; New Zealand 19; 
unkers 4,063. 
4,697 42 Papua New Guinea 1 038; Fiji 
44; New Zealand 626. 
1,238 95 New Zealand TE Singapore 161; 
Hong 3 
10,075 1.661 Singapore 2,058; Papua New 
Guinea 1, 408; bunkers 4,437. 
1 = Mainly to Tonga. 
3 a= New Zealand 1; Vanuatu 1. 


"Revised. 
1Table prepared by Audrey D. Wilkes. Import data for 1985 and 1986 were not available at the time of publication. 
2Data from Australian Mineral Industry Annual Review Preliminary Summary 1987. 


May include platinum- group metals. 

*Unreported quantity valued at $1,534,000. 
5Unreported quantity valued at $24, 000. 
Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum, Alumina, and Bauxite.—The 
production of aluminum rose 1446 over that 
of 1986, while alumina production increased 
70% and bauxite production increased 5% 
during 1986. Production for all three estab- 
lished record highs. Aluminum production 
increased primarily because the five estab- 
lished smelters—Bell Bay in Tasmania; 
Boyne Island, Queensland; Kurri Kurri, 
New South Wales; Point Henry, Victoria; 
and Tomago, New South Wales—operated 
at nearly 100% of capacity. Production at 
the sixth smelter in Portland, Victoria, 
which went on-line in November 1986, was 
at about 70% of capacity. The increase in 
alumina was due mainly to increased pro- 
duction at the Gladstone refinery to meet 
higher world demand. 

Exports of bauxite in 1987 decreased 10% 
to 4.5 million tons. Alumina and aluminum 
exports, however, increased 8% and 21%, 
respectively, attaining record highs of 8.3 
million tons and 700,000 tons. 

A proposal for a two-potline, 280,000-ton- 
per-year smelter with an associated power 


station was submitted to the Western Aus- 
tralian government by Western Australian 
Aluminium Smelter Consortium Ltd. near 
yearend. The proposal designated a site 
near Bunbury, south of Perth, for the 
smelter. The first potline would be commis- 
sioned in 1992 and the second in 1996. 

BHP-Utah Minerals International Inc. 
announced in July its intention to sell its 
20% share in the 1-million-ton-per-year alu- 
mina refinery and associated bauxite mine 
at Worsley, Western Australia. By yearend, 
it had conditionally agreed to the sale to 
Hydro Aluminium A/S of Norway. The 
conditions included approval by the Austra- 
lian Government and agreement of the 
other joint-venture partners, Reynolds 
Australia Alumina Ltd., 40%, Shell Co. of 
Australia Ltd., 30%, and Kobe Alumina 
Associates, 10%. 

Aluvic, a join venture in which the Victo- 
ria State government holds a 35% share, 
was looking into the possibility of con- 
structing a $22.5 to $30 million aluminum 
casting plant at its Portland smelter. 

Copper.—Mine production of copper con- 
tinued to decline in 1987, decreasing 10%, 
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owing to decreased output at Australia's 
two largest copper mines, Mount Isa Mine, 
Queensland, and Mount Lyell Mine, Tas- 
mania. Production decreased at the Wood- 
lawn Mine, New South Wales, during the 
changeover from surface to underground 
mining. The small Warrego Mine, near 
Tennant Creek, Northern Territory, ceased 
copper production in February. 

Construction progressed on schedule to 
meet the October 1, 1988, target date for the 
first copper metal pour at the on-site refin- 
ery at the huge Olympic Dam copper-gold- 
silver-uranium project at Roxby Downs Sta- 
tion, South Australia, owned by Roxby Min- 
ing Corp. Pty. Ltd., a subsidiary of Western 
Mining Corp. Holdings Ltd. (WMCH), 51%, 
and BP Australia Ltd., 49%. Scheduled 
production was to be 30,000 tons of cathode- 
grade copper bar per year produced from 1 
million tons of copper-uranium ore. The 
refinery will use the Isa process technology 
developed by Copper Refineries Pty. Ltd., a 
wholly owned subsidiary of MIM Holdings 
Ltd. 

A joint venture consisting of Cyprus Min- 
erals Australia Co., 37.5%, Arimco NL, 
37.5%, and Elders Resources Ltd., 25%, 
announced in midyear plans to develop the 
Starra copper-gold deposit and to commis- 
sion a processing plant the first quarter of 
1988. Mining was planned at a rate of 
750,000 tons of ore per year to produce 
10,000 tons of copper-in-concentrate. Starra 
is 150 kilometers southeast of Mount Isa. 

Renison Goldfields Consolidated Ltd. 
announced that underground mining at its 
Mount Lyell Mine, Queenstown, Tasmania, 
will continue beyond the previously sched- 
uled closure date of June 1989, following a 
pledge of financial assistance from the Tas- 
manian State government. The aid will 
enable the selective mining of 7.5 million 
tons of ore grading 1.95% copper from the 
deeper 50 and 60 series stopes. Mine closure 
is likely to be in 1994, following the comple- 
tion of mining the 60 series stope. 

Barrack Mines Ltd., the operator holding 
a 66% interest, announced the development 
of the polymetallic-mineralized deeper lev- 
els of the Horseshoe Lights gold mine, 135 
kilometers north of Meekatharra, Western 
Australia. A plant was under construction 
for the production of 60,000 tons of copper 
concentrate beginning in the first quarter of 
1988. Eastern Petroleum Australia Ltd., 
28.5%, and Samantha Exploration NL, 
5.5%, were the other partners in the mine. 

Gold.—The production of gold in Austra- 


lia, which increased for the seventh consec- 
utive year, was 3.47 million troy ounces in 
1987, an increase of 44% and the highest 
since 1906. Australia’s peak gold produc- 
tion, 3.8 million ounces, was attained in 
1903. 

The Telfer Mine in Western Australia, 
owned and operated by Newmont Holdings 
Pty. Ltd., 70%, and BHP Gold Mines Ltd., 
30%, replaced the Kidston Mine, Queens- 
land, as Australia’s preeminent gold pro- 
ducer. The Kidston Mine, owned by Cana- 
da’s Placer Development Ltd., 70%, Austra- 
lia’s Elders IXL Ltd., 15%, and Australian 
public shares, 15%, remained Queensland’s 
largest producer. The Granites Mine, owned 
by North Flinders Mines Ltd., displaced the 
Enterprise Mine, owned by Renison Gold- 
fields, 60%, and Enterprise Gold Mines NL, 
40%, as the Northern Territory’s biggest 
producer. The Stawell Mine, a joint venture 
of WMCH, 75%, and Central Norseman 
Gold Corp., 25%, remained Victoria’s major 
producer. Paragon Resources Ltd.’s Temora 
gold-silver mine, commissioned in May, be- 
came the largest gold mine in New South 
Wales, supplementing byproduct gold pro- 
duced from base metal mining. Although 
commencement of production at the Olym- 
pic Dam deposit at Roxby Downs Station 
will considerably expand gold output, South 
Australia remained a small producer in 
1987. Production of gold in Tasmania re- 
mained primarily a byproduct of base metal 
mining. 

Exploration for gold accounted for more 
than 50% of the amount spent on explora- 
tion for nonfuel minerals in 1987, resulting 
in the discovery of numerous potential gold 
mines, primarily extensions of known ore 
trends. A few sites were virgin ore bodies. A 
partial list of gold mines and treatment 
plants commissioned during the year is as 
follows: Agricola, Queensland (Astrik Re- 
sources NL); Bardoc, Western Australia 
(Aberfoyle Exploration Pty. Ltd., 57%, and 
Hill Minerals NL, 43%); Bellevue, Western 
Australia (Queen Margaret Gold Mines NL, 
50%, and Spargos Exploration NL, 50%); 
Boddington, Western Australia (Worsley 
Joint Venture Partners—Reynolds Austra- 
lia, 40%, Shell Australia, 30%, BHP Gold, 
20%, and Kobe Alumina Associates, 10%); 
Cosmo Howley, Northern Territory (Domin- 
ion Gold Mines NL, 50%, Regent Mining 
Ltd., 45%, and Southern Goldfields Ltd., 
5%); Cracow, Queensland (Costain Securi- 
ties (NSW) Pty. Ltd., 50%, Sedimentary 
Holdings Ltd., 37.5%, and Cracow Gold Ltd., 
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12.5%); Croydon, Western Australia (Cen- 
tral Coast Exploration NL); Gabanintha, 
Western Australia (Dominion Gold, 5046, 
Southern Ventures NL, 25%, Black Swan 
Gold Mines NL, 25%); Gidgee, Western 
Australia (Montague Gold NL, 47%, Cyprus 
Minerals Australia, 26.5%, and Hudspeth & 
Co. Ltd., 26.5%); Gibralter, Western Austra- 
lia (Pan Australian Mining Ltd.); Goongar- 
rie, Western Australia (Julia Mines NL); 
Hellyer, Tasmania (Aberfoyle Ltd.); Kurara 
(Nord Resources (Pacific) Pty. Ltd.); Merton- 
dale, Western Australia (Hunter Resources 
Ltd.); Mount Fisher, Western Australia 
(Sundowner Minerals NL); New Celebra- 
tion, Western Australia (Newmont Hold- 
ings, 60%, Hampton Australia Ltd., 25%, 
Mount Martin Gold Mines NL, 15%); Pajin- 
go, Queensland (Pajingo Gold Mines Pty. 
Ltd.); Premier, Western Australia (Kal- 
goorlie Resources NL); Sheahan-Grants, 
New South Wales (Climax Mining Ltd., 
50%, Cyprus Minerals Australia, 25%, 
Arimco, 25%); Temora, New South Wales 
(Paragon Resources); White Devil, Northern 
Territory (Australian Development Ltd.); 
and Youanmi, Western Australia (Eastmet 
Ltd.). 

An 511 million precious metals refinery, 
the first of its kind in Australia, was plan- 
ned for Sydney, New South Wales, to pro- 
duce gold and silver bullion from residues 
and scrap. It would be built by the joint- 
venture Pacific Precious Metals Ltd. The 
refinery was scheduled to be operational by 
December 1988. The joint venture compris- 
ed Tolltreck Systems Ltd., 40%; MIM Hold- 
ings, 30%; and Noranda Minerals Inc., 30%. 

The Golconda Minerals NL and Mine- 
fields Exploration NL 50-50 joint venture 
announced plans to develop the old Mount 
Mulgine molybdenum-tungsten deposit, 85 
kilometers northeast of Perenjori, Western 
Australia, into an open pit gold mine. Re- 
serves at Mount Mulgine were 47.5 million 
tons of molybdenum-tungsten ore with sig- 
nificant gold values, up to 3.5 grams per ton, 
plus silver. Exploration and further delinea- 
tion of reserves was scheduled through 
June 1990. 

At yearend, Western Australia was plan- 
ning to establish an international gold 
bank, to be owned by the State and head- 
quartered in Perth. The Gold Banking Corp. 
would issue notes backed by gold bullion or 
by Australian Nuggets, Australia's legal 
tender, 99.99%-gold coins. This would make 
Australia the only country in the world to 
issue gold-backed notes. The Gold Bank 


would also operate the Perth Mint and gold 
refinery and assume the crushing, milling, 
and gold recovery operations previously 
done by the Western Australian State Bat- 
teries. 

Peko-Wallsend Ltd. announced plans at 
yearend to build a carbon-in-pulp gold re- 
covery plant to treat the accumulated tail- 
ings at the Warrego Mine. The tailings 
reserve was 4.5 million tons grading 1.03 
grams of gold per ton. More than 90,000 
ounces of gold will be reclaimed. 

Croesus Mining NL and Indian Ocean 
Resources Ltd. entered into a joint-venture 
agreement to treat 2 million tons of tailings 
at Lakewood Trailings near Kalgoorlie in 
Western Australia. About 30,000 ounces of 
gold were expected to be recovered. 

Plans for the Starra copper-gold deposit, 
described in the “Copper” section, were to 
produce 500,000 tons of ore per year from 
four separate open pits and an additional 
250,000 tons per year from underground, 
extracting a total of 100,000 ounces of gold. 

The Broken Hill Pty. Co. Ltd. (BHP) 
transferred into a separate gold company, 
BHP Gold Ltd., all of its gold interests, 
excluding its stake in the Ok Tedi Mine in 
Papua New Guinea and those interests held 
by its Utah International Div. BHP retain- 
ed a 5596 holding in the new company and 
continued to manage the properties and 
market the gold. The remaining shares 
were offered to BHP shareholders. Among 
the new company's interests were Bodding- 
ton, Western Australia, 20%; Browns 
Creek, New South Wales, 100%; Coronation 
Hill, Northern Territory, 45%; Gympie, 
Queensland, 55%; Ora Banda, Western 
Australia, 100%; and Telfer, Western Aus- 
tralia, 30%. 

Iron and Steel.—Production of iron ore in 
1987 increased 6%, breaking the previous 
record high set in 1975. The increase re- 
flected the effectiveness of programs to 
expand production at some mines, the poli- 
cy of building stocks at port facilities by the 
major producers, and a strengthening in 
export demand, especially during the sec- 
ond half of the year, following a higher level 
of steel production in Japan and Western 
Europe. However, iron exports decreased 
3%. A surge in iron ore exports during the 
last half of the year did not offset the 
reduced level of shipments earlier in the 
year. Iron ore contract prices negotiated 
early in the year were down another 4% 
to 9% from the previous year, due to an 
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excess of supplies in the world market. 

Production of pig iron and steel were 
adversely affected by industrial disputes 
and decreased 5% and 10%, respectively, 
from that of 1986. Output of steel produced 
by BHP's steel division decreased 10% at 
the Newcastle Steelworks, New South 
Wales; 12% at the Port Kembla Steelworks, 
Wollongong, New South Wales; and 1% at 
the Whyalla Steelworks, South Australia, 
all relative to the previous year. 

Australian iron ore production remained 
heavily concentrated in the Pilbara District 
of Western Australia, which accounted for 
more than 95% of production. Hamersley 
Iron Pty. Ltd., the major Pilbara producer 
and wholly owned by CRA Ltd., reached 
agreement with the China Metallurgical 
Import and Export Corp. (CMIEC) in June 
to jointly develop the 200-million-ton Chan- 
nar iron ore deposit, 20 kilometers east of 
Hamersley Iron's Paraburdoo Mine. Con- 
struction was to begin in early 1988. Produc- 
tion was to begin in 1990 at the rate of 3 
million tons per year, progressively increas- 
ing to 10 million tons per year. The open cut 
would use Hamersley Iron's existing plant, 
rail, and port. Channar production was to 
be blended with output from Hamersley 
Iron's other mines. The Channar project 
would be the first overseas mining project 
in which China held a direct equity interest. 
It also would be the first new development 
in the Pilbara since 1973. It was to be 
operated as a joint venture by Hamersley 
Iron and CMIEC, with Channar Mining Pty. 
Ltd. holding 60% and CMIEC Channar, 
40%. 

Robe River Iron Associates purchased 
BHP’s 50% interest in the Robe River 
project’s railway and Cape Lambert port 
facilities, as well as BHP’s remaining Deep- 
dale pisolitic limonite iron ore resources in 
February. These ore bodies, estimated to 
exceed 2 billion tons, were adjacent to Robe 
River’s Pannawonica (East Deepdale) Mine. 

An agreement was reached in May be- 
tween Mount Newman Mining Co. Pty. Ltd. 
and Hancock Mining Ltd. providing for the 
limited mining of Hancock Mining’s Mc- 
Cameys Monster iron ore mine, 35 kilome- 
ters southeast of Mount Newman, by Mount 
Newman Mining at the rate of 750,000 tons 
per year. Mount Newman Mining was to 
service the iron ore contracts, which Han- 
cock Mining had negotiated with the Ro- 
manian Government, with ore from the 
Mount Newman Mine beginning in 1988 
while McCameys Monster was being devel- 
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oped. 

In May, BHP commissioned its $35 mil- 
lion, 130,000-ton-per-year-capacity steel 
minimill at Acacia Ridge in the Brisbane 
area. The steel rolling mill will produce 
merchant and reinforcing bar products and 
specialized rods using semifinished billets 
supplied by BHP's plant at Newcastle. The 
mill will be operated by BHP Queensland 
Steel Ltd. BHP announced it would build a 
small steel mill at Rooty Hill, Sydney, with 
a capacity to produce 250,000 tons of mer- 
chant bar products per year from steel 
scrap. The mill was tentatively scheduled to 
come on-stream in 1989. 

The installation of a continuous bloom 
caster and reheat furnace was completed at 
BHP’s Newcastle Steelworks in April. 

Mount Newman Mining announced that 
it would expand production capacity at its 
Orebody 29 Mine, 2 kilometers south of 
Mount Newman Mining’s operation at the 
huge Mount Whaleback Mine. The upgrade, 
from 2 million to 5 million tons per year, 
would cost $32 million. The work will in- 
clude a new ore-handling plant, additional 
mining equipment, new train-loading facili- 
ties for the ore, a new conveyor, modifica- 
tions of the Nelson Point facilities at Port 
Hedland, Western Australia, and some 
additional infrastructure at Mount New- 
man. 

At its Laverton, Victoria, minimill, 
Humes Smorgon Steel Pty. Ltd. will in- 
crease billet and merchant-bar production 
capacity from 200,000 tons per year to 
308,000 tons per year. Other planned im- 
provements include new melting facilities, a 
rod mill and new scrap-handling equip- 
ment. 

Commonwealth Steel Co. Ltd. commis- 
sioned a new 50-ton-capacity electric arc 
and ladle furnace at its Waratah, New 
South Wales, works early in the year, in- 
creasing production capacity for special al- 
loy steels from 108,000 tons per year to 
130,000 tons per year. 

Lead and Zinc.— In 1987, mine produc- 
tion of lead and zinc increased 6% and 11%, 
respectively, owing primarily to the return 
to production without worl. stoppages at the 
mines at Broken Hill, New South Wales, 
and the startup of production at Aberfoyle's 
Hellyer copper-lead-silver-zinc mine in Tas- 
mania. Australia remained the world's lead- 
ing producer of mined lead and third lead- 
ing producer of mined zinc, after Canada 
and the U.S.S.R. Lead production increased 
slightly at the Woodcutters Mine, owned by 
Nicron Resources Ltd., 77%, Lachlan Re- 
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sources NL, 12.5%, and Petrocarb Explora- 
tion NL, 10.5%, in the Northern Territory; 
decreased slightly at Cobar Mines Pty. 
Ltd.’s Cobar Mine and Denehurst Ltd.'s 
Woodlawn Mine, both in New South Wales; 
and remained about the same as that of 
1986 at MIM Holdings’ Mount Isa Mine, and 
North Broken Hill Ltd.'s mines at Rosebery, 
Tasmania, and Elura, New South Wales. 
Mined zinc production increased at the 
Cobar Mine; decreased at the Mount Isa, 
Woodcutters, and Woodlawn Mines; and 
remained about the same as that of the 
previous year at the Elura and Rosebery 
Mines. 

Lead bullion production increased 5% 
primarily because of the increased produc- 
tion of mined lead at Mount Isa. Lead 
bullion was produced at the on-site smelter 
at Mount Isa and at the Cockle Creek 
smelter, New South Wales, owned by the 
Sulphide Corp. Pty. Ltd., a wholly owned 
subsidiary of CRA. Production of primary 
refined lead increased at Broken Hill Asso- 
ciated Smelters Pty. Ltd.’s (BHAS) Port 
Pirie refinery. The refinery, Australia’s sole 
producer, had experienced shortages of lead 
concentrate feedstock in 1986 because of 
work stoppages at the Broken Hill mines 
between May 26 and July 22. Estimated 
production of refined lead from secondary 
sources increased 5%. 

Primary refined zinc production was 
slightly higher in 1987. It increased at 
Electrolytic Zinc Co. of Australasia Ltd.’s 
Risdon, Tasmania, refinery and at the Port 
Pirie refinery, but decreased slightly at the 
Cockle Creek refinery. 

Underground development, trial mining, 
and metallurgical testing continued at MIM 
Holdings’ Hilton lead-silver-zinc mine, 20 
kilometers north of Mount Isa. High-grade 
ore was extracted at a rate of 2,000 tons per 
week and trucked to Mount Isa for process- 
ing in the lead-zinc concentrator. It was 
being planned that a commercial mine 
would begin operating in the late 1980’s at 
Hilton, integrating its ore with that of 
Mount Isa. Production would be increased 
to about 2.5 million tons per year by the 
mid-1990’s to offset declining production at 
Mount Isa. Reported primary reserves at 
the end of June were 11 million tons of 
proven ore grading 6.7% lead, 9.1% zinc, 
and 154 grams of silver per ton and 38 
million tons of probable ore grading 6.4% 
lead, 9.3% zinc, and 150 grams of silver per 
ton. 

Mining operations began at the Cadjebut 


lead-zinc deposit in the Kimberley District 
of northwestern Western Australia in June. 
The mine is a joint venture between BHP, 
58%, and Billiton Australia Ltd., 42%. The 
high-grade ore was stockpiled on-site until 
the concentrator came on-stream in the 
first quarter of 1988. The mine was expected 
to produce 320,000 tons of ore per year, 
producing concentrates of 80,000 tons grad- 
ing 55% zinc and 17,000 tons grading 75% 
lead annually. All concentrate was to be 
shipped to Southeast Asia, Europe, and 
other parts of Australia from the Western 
Australia port of Wyndham. Operations at 
Cadjebut marked the first base metal min- 
ing by BHP since it ceased operations at its 
namesake, the Broken Hill Mines in New 
South Wales in 1939. 

A fire in a sinter plant control room at 
yearend caused a 6-week closure of the Port 
Pirie refinery, resulting in the loss of 20,000 
tons of refined lead. Contractual commit- 
ments were maintained, however, from in- 
ventory stockpiled for use during the sched- 
uled shutdown for maintenance in January 
1988. Production of refined zinc continued, 
although at about 70% to 75% of nominal 
capacity. 

BHAS will upgrade its facilities at Port 
Pirie over a 4-year period beginning in 1988 
to comply with environmental regulations, 
to increase operating flexibility, and to 
maintain production. 

Aberfoyle announced at yearend an $84 
million program to quadruple mining oper- 
ations and construct a new 1-million-ton- 
per-year ore treatment plant at its Hellyer 
underground mine, Tasmania, which came 
on-stream earlier in the year. The mine had 
been using the old Cleveland tin milling 
facility, which had been converted to proc- 
ess 250,000 tons of copper-lead-silver-zinc 
ore. Average production at a 1-million-ton- 
per-year throughput, will be 45,000 tons of 
lead concentrate, 170,000 tons of zinc con- 
centrate, 100,000 tons of bulk lead-zinc con- 
centrate, and 10,000 tons of copper-silver 
concentrate. Gold is also present in the ore, 
but recovery is likely to be minimal because 
of the ore’s refractory nature. The project 
was scheduled to be completed in early 1989 
and was to gradually replace output from 
Aberfoyle’s Que River Mine, scheduled for 
closure in 1991. 

Electrolytic Zinc commissioned a feasibil- 
ity study early in the year on expanding the 
Risdon, Tasmania, zinc smelter-refinery by 
up to 45% to 320,000 tons per year. This 
would be in addition to the 4-year moderni- 
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zation program begun at the start of the 
year to replace the leaching and purifica- 
tion plant. 

The major mines at Broken Hill began 
operating under revised conditions in Feb- 
ruary after the miners voted to accept the 
recommendations of the New South Wales 
Industrial Commission that the number of 
weekly shifts be increased to 21 from 19 and 
that some safety practices be changed. The 
dispute over the proposed changes and the 
unions' refusal to accept them led to a 2- 
month shutdown beginning in May 1986. 
The miners returned to work in July 1986, 
under an interim agreement that increased 
the number of shifts from 15 to 19. 

Manganese.—Production of manganese 
ore in Australia, all on Groote Eylandt in 
the Gulf of Carpentaria, Northern Territo- 
ry, by Groote Eylandt Mining Co. Pty. Ltd., 
a wholly owned subsidiary of BHP, increas- 
ed 12% owing to the completion of a mod- 
ernization program that raised the ore 
treatment capacity from 750 to 1,000 tons 
per hour and concentrate production capac- 
ity from 2.3 to 2.4 million tons per year. 

Manganese alloy (ferromanganese and 
silicomanganese) production at the Bell Bay 
plant by Tasmanian Electro Metallurgical 
Co. Pty. Ltd., also wholly owned by BHP, 
increased by more than 40% following the 
completion in midyear of a 3-year expansion 
program that raised production capacity 
from 135,000 to 190,000 tons per year. 

Late in the year, BHP announced 
through its wholly owned subsidiary BHP- 
Utah Minerals International that it plan- 
ned to build a plant at Newcastle, New 
South Wales, to produce electrolytic manga- 
nese dioxide used in the manufacture of dry 
cell batteries. Beginning in late 1989, the 
plant, to be fed with ore from the Groote 
Eylandt Mine, was to have the capacity to 
produce 15,000 tons of manganese dioxide 
per year, about 10% of the combined capaci- 
ty of market economy countries. About 90% 
of production was to be exported. 

BHP announced an agreement with 
CMIEC for a feasibility study on estab- 
lishing in China a 60,000-ton-per-year man- 
ganese ferroalloy plant that would be fed by 
ore from the Groote Eylandt Mine. A deci- 
sion to proceed would increase the average 
170,000-ton-per-year shipments of manga- 
nese ore to China and probably establish a 
50-50 joint venture. 

Mineral Sands.—Australian producers of 
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mineral sands, which are high concentra- 
tions of the heavy-minerals rutile, ilmenite 
(including leucoxene), zircon, and monazite, 
operated at full mining capacity throughout 
the year, with estimated production of con- 
centrates increasing by 7%. Australia re- 
tained its ranking as the world’s leading 
producer and exporter of mineral sands, 
producing an estimated 40% to 60% of 
world production. Ilmenite production in- 
creased 11%, monazite output decreased 
14%, rutile production increased 19%, and 
zircon production decreased 3%. Leucoxene 
production decreased 14%. 

The TiO; Corp. NL, 50%, and Kerr McGee 
Chemical Corp., 50%, announced plans to 
develop a mineral sands mine and concen- 
trator at Cooljarloo, 170 kilometers north of 
Perth, as well as separate synthetic rutile 
(SR) and titanium dioxide (TiO) pigment 
plants. Annual production was expected to 
be 300,000 tons of ilmenite, 40,000 to 60,000 
tons of zircon, 20,000 to 40,000 tons of rutile, 
and 2,500 tons of monazite. Production from 
the mineral sands plant was scheduled to 
start by mid-1989, the SR plant in January 
1990, and the TiO, plant in mid-1990. 

CRA reportedly discovered one of the 
world’s largest deposits of heavy-mineral 
sands in the Horsham region of western 
Victoria. The deposit was described as hav- 
ing 1 billion tons of proven ore in the 
primary exploration area containing more 
than 3% heavy minerals and a larger re- 
source of 4.9 billion tons averaging more 
than 2% heavy minerals. Estimated re- 
serves in the primary exploration area were 
12.5 million tons of ilmenite, 5.1 million 
tons of zircon, 4.6 million tons of leucoxene, 
3.4 million tons of rutile and anatase, 
580,000 tons of monazite, and 170,000 tons of 
xenotime. 

Consolidated Rutile Ltd. commissioned its 
175,000-ton-per-year low-chromium ilmen- 
ite upgrading plant at Meeandah, Queens- 
land, in March. Consolidated Rutile was 
planning to increase the plant’s capacity to 
250,000 tons per year in mid-1988. 

Westralian Sands Ltd. commissioned its 
110,000-ton-per-year SR plant at North Ca- 
pel, Western Australia, in February. 

Associated Minerals Consolidated Ltd., 
the world’s largest producer of mineral 
sands and a wholly owned subsidiary of 
Renison Goldfields, opened its third, and 
Australia’s fourth, SR plant at Narngulu, 
near Geraldton, Western Australia, in 
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April. The plant will process ilmenite from 
the company's mines at Eneabba and at full 
capacity will produce 112,000 tons of SR per 
year. 

Mineral Deposits Ltd., a wholly owned 
subsidiary of BHP, commissioned its new 
mining operation at Viney Creek, north of 
Newcastle, New South Wales, in midyear. 
The mineral sands concentrates were proc- 
essed through the company's adjacent 
Hawks Nest plant. 

Nickel.—Mine production increased at 
WMCH's mines at Mount Windarra and in 
the Kambalda-St. Ives areas of the 
Kalgoorlie District, both in Western Austra- 
lia, as well as at Queensland Nickel Pty. 
Ltd.’s Greenvale Mine in Queensland. Nev- 
ertheless, Australia's nickel production 
decreased by 396 owing to the suspension of 
mining at two large mines in Western 
Australia—the Agnew Mine, owned by BP 
Australia, 60%, and MIM Holdings, 40%, in 
August 1986 and the Nepean Mine, owned 
by Metals Exploration Ltd., in May 1987. 
The Agnew Mine remained on care and 
maintenance, to be reopened when market 
conditions permit and the Nepean Mine was 
exhausted. 

Nickel content of nickel matte produced 
at WMCH's Kalgoorlie nickel smelter 
decreased 2% from that produced in 1986, 
largely owing to the loss of available con- 
centrate feed from the Agnew Mine. The 
decline was partially offset by increased 
production from the Kambalda Field and 
Mount Windarra. The nickel content of 
nickel oxide sinter produced at Queensland 
Nickel’s Yabulu, Queensland, refinery near 
Townsville remained at about the same 
level as that of the previous year. Refined 
nickel from WMCH’s Kwinana, Western 


Australia, nickel refinery increased 14%. . 


Queensland Nickel was exploring the possi- 
bility of importing nickel ore from New 
Caledonia and/or Indonesia for treatment 
at the Yabulu plant. Yabulu was being fed 
with ore from the nearby Greenvale Mine, 
but its reserves will be exhausted by about 
1991, and Queensland Nickel was looking 
into other source material to save the facili- 
ty from closure. Yabulu employed about 700 
people. 

In November, Australia gave notice of its 
intention to become a foundation member 
of the new International Nickel Study 
Group, a producer-consumer forum design- 
ed to encourage information sharing about 
world nickel trade. The Study Group was to 
become effective when 15 countries, ac- 


counting for more than 50% of world nickel 
trade accept the terms of membership. 

Tin.—Australian production of tin-in- 
concentrates decreased 12%. The Tolltreck 
Metal Products Ltd. tin smelter at Alexan- 
dria in Sydney, and Greenbushes Ltd.’s tin 
smelter at its tin-tantalum mine south of 
Perth, reduced smelting operations to part- 
time owing to the shortage of suitable 
concentrates. As a result, production of 
primary refined tin decreased by 57%. 

Renison Goldfields’ large, hard-rock, un- 
derground Renison Bell Mine in Tasmania 
produced at its 850,000-ton-per-year capaci- 
ty throughout the year after returning to a 
24-hour, 7-day-per-week schedule in April 
1986. Renison continued to toll smelt its tin 
concentrates in Malaysia and to develop its 
own markets for the metal, which it began 
doing soon after the collapse of the Interna- 
tional Tin Council in October 1985. 

Kokan Mining Co. Ltd., a subsidiary of 
Nippon Kokan K.K. of Japan, and Green- 
bushes were planning to jointly mine tin 
and tantalum ore in the Pilbara District 
beginning in the spring of 1988. The tin and 
tantalum deposits, located about 200 kilo- 
meters south of Port Hedland, were first 
discovered by Greenbushes in the late 
1970’s. Kokan Mining established a subsid- 
iary, Western Australia Rare Metals Co., to 
conduct further tests and feasibility studies 
between mid-1986 and mid-1987 with finan- 
cial backing from the Metal Mining Agency 
of Japan. The production of tin and tanta- 
lum reportedly will be shared equally by 
Kokan Mining and Greenbushes. 

Tungsten.—Australia remained one of 
the market economy countries’ leading 
tungsten producers, despite the fall of 
1987 production to about 32% of the peak 
reached in 1980, as a result of continued low 
prices and weak demand. Production of 
tungsten in concentrates decreased 28%. 
About 65% of output ‘came from Peko- 
Wallsend’s subsidiary, King Island Schee- 
lite Pty. Ltd., which was producing from its 
Dolphin Mine on King Island, Tasmania. 
The remainder was produced by Tasmania 
Mines NL from its Kara Mine in northern 
Tasmania. 

King Island Scheelite continued to oper- 
ate at 50% of rated capacity at its Dol- 
phin Mine. The company’s Bold Head Mine 
on King Island remained on care-and- 
maintenance status. Production from the 
Kara Mine was reduced because of metal- 
lurgical problems at the mill and a reduc- 
tion from three shifts to one shift per day. 
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Australia's second largest capacity tungsten 
mine, Mount Carbine near Cairns, Queens- 
land, of Queensland Wolfram Pty. Ltd., 
owned by Poseidon Ltd., 66.6%, and R. B. 
Mining Pty. Ltd., 33.3%, remained on care 
and maintenance. 

Virtually all production was exported, 
mainly to the Federal Republic of Germany, 
the United States, and the U.S.S.R. The 
only Australian consumer of domestic sup- 
plies was Seco-Titan Pty. Ltd., which used 
minor amounts for the production of ammo- 
nium paratungstate and tungsten carbides. 


INDUSTRIAL MINERALS 


Diamond.—Argyle Diamond Mines Pty. 
Ltd., a joint venture of CRA (56.8%), Ash- 
ton Mining Ltd. (88.2%), and the Western 
Australian government-owned West Aus- 
tralian Diamond Trust (5%), remained the 
world's leading diamond producer, produc- 
ing more natural diamond by itself than 
that produced by any country in the world. 
Argyle produced more than De Beers Con- 
solidated Mines Ltd.’s 16 wholly and par- 
tially owned diamond operations in Botswa- 
na, Namibia, and the Republic of South 
Africa. Argyle accounted for 36% of the 
world's diamond output in 1987 from its 
AK-1 kimberlite (lamproite) pipe mine in 
the Kimberley District. Diamonds from the 
AKI pipe consisted of 6% gem, 39% near 
gem, and 55% industrial grades, the lowest 
proportion of gem-quality diamond compar- 
ed with that from any leading producer 
country in the world. As a result, although 
Argyle increased the world's supply of new- 
ly mined diamonds by 49%, the value of the 
world's diamond supply only increased 7%. 

Argyle Diamond Sales Ltd. (ADS), jointly 
owned by Ashton and CRA, continued to 
market 95% of the joint venture's produc- 
tion. Except for a small quantity of high- 
quality diamonds retained for cutting and 
polishing in Western Australia, all of the 
gem production and 75% of the near-gem 
and industrial-grade rough diamond was 
marketed to De Beers' Central Selling Orga- 
nization, which controlled 80% of the 
world's supply and marketing of diamonds, 
in London, England. The balance of near- 
gem and industrial-grade diamonds was 
sold by ADS to the international market 
through its Antwerp, Belgium, office. ADS 
marketed its gem diamonds through se- 
lected jewelers, and the West Australian 
Diamond Trust marketed its 5% share of 
production separately. 


In August, the Bow River Joint Venture, 
consisting of Freeport-McMoRan Australia 
Ltd., 80%, and Gem Exploration and Miner- 
als Ltd., 20%, began constructing a plant 20 
kilometers east of the Argyle Diamond 
Mines’ leases for the treatment of dia- 
mondiferous alluvium from the Limestone 
Creek and Bow River area. The plant was 
expected to become operational in early 
1988, processing 4,000 tons of alluvial gravel 
per day. Diamond production was expected 
to be 600,000 carats per year, consisting of 
18% to 25% gem quality, 65% to 72% near 
gem, and 8% to 10% industrial-grade dia- 
mond, 

Freeport-McMoRan, 50%, and Triad Min- 
erals NL, 50%, completed a stream sedi- 
ment sampling program toward yearend, 
from which many diamond indicator miner- 
als were recovered, at their Mount Eliza- 
beth diamond project in the east Kimberley 
District. Mapping has identified two 
kimberlite-lamproite pipes over the 400- 
square-kilometer area. 

Gem Stones.—Apart from diamond, gem 
stone mining in Australia consisted princi- 
pally of opal and sapphire. Small quantities 
of other gem stones, such as amethyst, 
chrysoprase, emerald, garnet, nephrite jade, 
rhodonite, topaz, and zircon, were also pro- 
duced. 

Australia retained its longstanding stat- 
ure as the world's leading producer of natu- 
ral sapphire. Australia provided 70% to 
80% of the uncut sapphire imported by 
Thailand, the recognized world leader in 
the processing and marketing of sapphire in 
1987. Sapphire was mined in the Anakie 
District of central Queensland and in the 
New England (Inverell-Glen Innes) District 
of New South Wales. 

From 80% to 90% of the world's natural 
opal was produced in Australia in 1987. 
Most of Australia's opal was mined from 
three fields in South Australia: Andamoo- 
ka, Coober Pedy, and Mintabie, the largest 
producer. A smaller amount of opal was 
also produced in central-northern New 
South Wales at Lightning Ridge, which was 
also the world’s only source of black opal. A 
newly discovered field about 20 kilometers 
from Lightning Ridge, the Sheepyard Field, 
was showing promise for vastly increased 
production of opal in the future. A small 
quantity of opal, mostly the boulder opal 
variety but including other types, was pro- 
duced in central Queensland where it oc- 
curs in a broad zone between Opalton in the 
north and Yowah in the south, near the 
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border with New South Wales. 

Because most of the sales transactions 
were conducted privately between miner 
and buyer, reliable production and trade 
statistics for opal and sapphire were not 
available. 


MINERAL FUELS 


Coal.—For the fifth successive year, pro- 
duction, consumption, and exports of black 
coal attained record-high levels despite the 
continuance of massive world oversupply 
and depressed international prices. The coal 
industry was Australia's biggest foreign- 
exchange earner, accounting for more than 
one-third of export revenues from the min- 
erals sector and 15% of the country's export 
earnings. It was also the country's largest 
employer. Raw coal production in Queens- 
land, Australia's largest producing State for 
the third consecutive year, increased 2% to 
85 million tons. New South Wales produced 
83.7 million tons for a 4% increase. These 
two states accounted for more than 96% of 
the coal production and virtually all of the 
country's coal exports. 

Domestic coal consumption increased 3% 
to an estimated 44.8 million tons. Approx- 
imately 90% of the domestic coal consump- 
tion was by the electricity and iron and 
steel industries, primarily using steaming 
and coking coals, respectively. 

Coal exports again recorded record-high 
tonnages, increasing 10%. Queensland's 
coal exports increased 16% accounting for 
58% and 59.2 million tons of the total, and 
exports from New South Wales increased 
196, to 42.8 million tons. 

The Commonwealth Scientific and Indus- 
trial Research Organization patented a 
process for making coal that is nearly free 
of mineral impurities and that can be used 
as a substitute for heavy fuel oil. 

Petroleum and Natural Gas.—Despite its 
relative self-sufficiency in oil and gas pro- 
duction, which meets 80% to 85% of domes- 
tic needs, Australia remained a minor pro- 
ducer in terms of world standards. Unless 
significant new oilfields are discovered, 
Australian production can be expected to 
decline significantly by 1990. Output of 
crude oil and condensate increased 7% to 
200 million barrels, although still below 
1985's record-high production level. Produc- 
tion of liquefied petroleum gas declined 1%. 
Natural gas production increased 296 to 530 
billion cubic feet, establishing a new record. 

More than 90% of the crude oil continued 
to come from the Gippsland Shelf fields in 


89 


the Bass Strait between Victoria and Tas- 
mania. The majority of the remaining pro- 
duction was from the Barrow Island Field 
off Western Australia and from the Cooper 
and Eromanga Basins in South Australia 
and Queensland. 

The number of exploration wells drilled 
onshore, 211, was substantially higher than 
that of 1986. However, the number of explo- 
ration wells drilled offshore, 15, was only 
one-half the number drilled in 1986. The 
total number of wells drilled, 282, increased 
by 60% compared with that of 1986. The 
number of development wells drilled, 56, 
increased by 5196 although offshore devel- 
opment drilling remained at about the same 
level as in 1986. Seismic activity included 
41,097 line kilometers being shot, of which 
24,889 kilometers were offshore. 

Uranium.—Production of uranium oxide 
(U;O,) in Australia decreased 9% owing to 
decreased production at both the Ranger 
Mine, owned by Energy Resources of Aus- 
tralia Ltd. (ERA), and the stockpiled ore at 
the Nabarlek operation, owned by Queens- 
land Mines Ltd. (QML). ERA produced 3,103 
tons of U3O;, a decrease of 11% from that of 
1986, and QML produced 1,354 tons of UsOs, 
a 3% decrease. Uranium was Australia’s 
second most valuable energy export. 

Although Australia produced 11% of the 
market economy countries’ uranium output 
in 1987 and was the fourth largest producer 
behind Canada, the United States, and the 
Republic of South Africa, the industry was 
of comparatively little importance to the 
nation’s economy. All uranium was pro- 
duced for export because Australia had no 
nuclear powerplants. However, the Govern- 
ment operated a small reactor at Lucas 
Heights, near Sydney, for research and the 
production of isotopes and radiopharmaceu- 
ticals for medical use. 

Underground development of the mine 
and erection of a metallurgical plant and a 
flash smelting furnace at the Olympic Dam 
project at Roxby Downs Station progressed 
throughout the year. The service decline, 
the main access to the underground work- 
ings, was completed in June. The produc- 
tion of uranium would begin by the target 
date of October 1, 1988, at the rate of 2,000 
tons per year, and this would more than 
offset the rapidly depleting stocks at the 
Nabarlek Mine, expected to be exhausted by 
July 1988. Production was to increase to 
3,000 tons per year within 4 years after 
startup. The mine’s owners reported that, 
as of yearend, they had long-term agree- 
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ments for the sale of uranium to the Swe- 
dish State Power Board, the Central Elec- 
tricity Generating Board of the United 
Kingdom, and the Korea Electric Power 
Corp. The agreements were said to cover 
31% of planned production. 

CRA Exploration Pty. Ltd. reported that 
evaluation drilling at the Kintyre prospect, 
located just inside the northern boundary of 
the Rudall River National Park in Western 
Australia, had identified 15,000 tons of 
probable reserves of U;O, and an additional 
17,000 tons of possible U;O, reserves. CRA 
Exploration was planning to explore the 
deposit further during 1988. 

The Queensland Department of Mines 
approved the surrender of the mining leases 
held by Mary Kathleen Uranium Ltd. 
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(MKU) in May and assumed the responsibil- 
ity for environmental monitoring of the 
mining site near Mount Isa in June. MKU, 
owner of one of Australia's initial and most 
successful uranium mining operations, 
ceased mining in 1981 when economic re- 
serves were depleted. It has since been 
concerned with site restoration and cleanup 
in accordance with environmental regula- 
tions and filling outstanding uranium con- 
tracts with Europe from stockpiled materi- 
al. The final contract delivery was made in 
January 1985. 


! Physical scientist, Division of International Minerals. 

2Converted from Australian dollars (A$) to U.S. dollars 
at the rate of A$1.00=US$0.687 in 1985, and A$1.00= 
US$0.75 in 1987. 


The Mineral Industry of 
Austria 


By Harold R. Newman! 


The mining and mineral processing in- 
dustries of Austria continued to contribute 
a moderate share to the gross domestic 
product (GDP). Mining operations by state- 
owned companies represented a major pro- 
portion of production, although contribu- 
tions from private mining companies were 
significant. The Austrian Government had 
recognized the problems inherent with a 
nationalized industry and embarked on a 
policy of fiscal austerity, regulatory reform 
and economic restructuring. State indus- 
tries, which soaked up the major proportion 
of Government subsidies and audit guaran- 
tees, were made more efficient and competi- 
tive. Under a typical restructuring, the 
Government retained a 5196 stake in a 


state-run company while the remaining 
49% was to be sold to the public in stages. 

Real growth in the GDP slowed to 1% in 
1987, as modest increases in domestic con- 
sumption offset declines in exports. The 
economic policy was expected to put Austria 
back on a growth path and headed toward a 
freer, more entrepreneurial economy. The 
problems of the state-owned sector masked 
the fact that most Austrian industry was 
healthy and in private ownership. Although 
no private Austrian firms were large by 
international standards, several were lead- 
ers in certain niches, such as specialized 
metallurgy and railroad track-laying ma- 
chinery. 


PRODUCTION 


Industrial production, excluding energy, 
declined 2%. This was due mainly to falling 
exports and poor sales by state-owned steel 
firms. Restructuring efforts were underway 
in the steel industry with extensive layoffs 
initiated. Mining and metals production 
declined slightly except for aluminum, anti- 
mony, and lead. Production of industrial 
mineral commodities remained more or less 
steady. The output of the mining industry 
decreased overall by almost 5%, and the 
value of mineral products decreased by 
more than 14%. The worldwide economic 


problems with which the mining industry 
had to contend was well known. The Aus- 
trian mining and minerals sector was in- 
creasing its chance for survival by under- 
taking measures such as reorganization, 
minimizing administration, renewal of 
process technologies, modernization, and 
automation including computized controls. 
There were 86 active mines in Austria, 55 of 
them underground, 20 on the surface, and 
11 with both underground and surface sec- 
tions. 
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Table 1.—Austria: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 19875 
METALS 
Aluminum metal: 
Primary eno ee e ec ee 94,200 95,833 94,106 92,453 93,414 
Secondary 56,785 56,579 58,592 56,354 62,731 
77J/C;öĩÜ¹᷑ñJJAA.. ee 150,985 152,412 152,698 148,807 156,145 
Antimony, mine output, Sb content of concentrate 659 523 477 514 450 
Cadmium me taal 46 49 52 52 26 
Copper: 
Smelter, secondary _________________ 30,000 724.600 25,900 25,500 *26,000 
Refined: 
Pi ðÄ dde 8,769 9,592 8,201 7,061 3,855 
Secondary ------------------——- 33,131 34,293 34,966 32,579 32,924 
ö; eo So eee 41,900 43,885 43,173 39,646 36,779 
Germanium, Ge content of concentrate 
kilograms_ _ 6,000 4,800 5,500 6,300 6, 700 
Iron and steel: 
Iron ore and concentrate: 
Gross weight _______ thousand tons 3,540 3,600 3,270 3,120 3,050 
Fe contennttt do____ 1,107 1,138 1,019 976 953 
Metal: 
PigdroD eee ⁰ ee do... 3,320 3,145 3,104 3,349 3,451 
Ferroalloys, electric- furnace do- 14 13 12 r €12 12 
Steel, crude | |... ...... do. ... 4,411 4,870 4,660 4,292 4,301 
Semimanufactures_________ — do____ 3,555 3,842 3,760 3,462 3,432 
Lead: 
Mine output, Pb content of concentrate 4,290 4,151 7,500 9,865 6,552 
Metal: 
Smelter: 
PRIMARY e c ³ ͥud 4,210 1,707 1,930 *1,500 *2,600 
Secondary .. _ _ _ : unu 12,860 16,476 15,601 €15,000 €16,500 
% ne a eT ne e 17,070 18,183 17,531 $16,500 19,100 
Refined: 
Primary 2 on Sot 12,000 10,000 10,000 r *6.000 5,000 
Secondary _________________ 11,500 16,200 15,500 r €19,000 €15,000 
Total. a aie EE a 23,500 26,200 25,500 r €25,000 €20,000 
Manganese, Mn content of domestic iron ore 65,284 67,101 60,074 58,945 51,486 
Et aie mine output, W content of concentrate _ 1,408 1,632 1,481 1,387 1,250 
inc: 
Mine output, Zn content of concentrate 19,432 20,879 21,704 16,290 15,735 
Metal refined__ _______~____________ 23,000 24,000 25,000 24,000 24,300 
INDUSTRIAL MINERALS 
5 hydraulic thousand tons 4,907 4,899 4,560 4,569 4,522 
ays: 
II! RR NE ¹·ü t a 381,598 285,553 212,678 268,451 275,921 
Kaolin: 
ru 50ceesee oo Ex IL 402,511 455,695 500,844 444,852 444,927 
Marketable e 83,558 99,541 100,151 46,291 188,533 
Ber. nah hie ee a i oscura 32,946 18,058 49,161 33,037 12,961 
Feldspar, crude______________________ 1,063 2,054 13,570 2,850 4,692 
Graphite, crudleee „ 40,418 43,189 30,764 36,167 39,391 
Gypsum and anhydrite, cruldem3!3 750,921 740,117 693,993 701,749 664,452 
Iii! ee ee eee thousand tons 1,140 1,262 1,301 1,275 1,387 
Magnesite: 
Crüde ia do— 1,006 1.183 1,255 1,084 947 
Sintered or dead-burned |... . ... do____ 320 377 389 315 345 
Caustic calceine[( - do... 89 93 15 73 58 
Nitrogen: N content of ammonia®__ _ _ _ _ do- 2495 500 500 450 450 
Pigments, mineral: Micaceous iron oxide 11,734 *11,500 11,583 11,730 10,807 
Pumice (trass) ))) 2,458 9,666 6,981 5,808 6,922 
Salt: 
MOCK cena Dc. thousand tons 1 1 1 2 1 
In brine: 
Evaporated lll do... . 359 419 438 486 484 
GG A a do- 141 239 230 250 250 
Total pesce a frt nd do—— 501 659 669 738 735 


See footnotes at end of table. 
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Table 1.—Austria: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity 1983 1984 1985 1986P 1987P 
INDUSTRIAL MINERALS —Continued 
Sand and gravel: | 
Quartz sand thousand tons 816 782 735 798 684 
Other a de ! a ey do. _ _ _ 15,318 15,387 14,593 8,861 9,322 
„ nein ns do. .. 16,134 16,169 15,328 9,659 10,006 
Sodium compounds, n.e.s.:* 
Carbonate, synthetic |... do_ ___ 170 150 150 150 150 
Sulfate, synthetic |... do... 55 50 50 55 55 
Stone? 
Dolomite do- 938 981 1.291 1,308 *1,400 
Quartz and quartzite mE 171 223 176 196 196 
ped including limestone and marble 
do. ... 11,977 11,903 11,667 9,250 9,540 
M/ rene cue ner eec do... 13,086 13,107 13,134 10,754 11,136 
Sulfur: 
Byproduct: 
Of metallurgy r · ~~~ -________ 9,429 10,113 11,204 10,986 10,448 
Of petroleum and natural gas 32,000 28,342 24,250 29,348 30,946 
From gypsum and anhydrite . 26,122 26,449 26,547 23,837 13,091 
Total ect Ee A Ee t 67,551 64,904 62,001 64,171 54,485 
Talc and soapstone ________________-__ 122,128 134,011 131,454 133,319 129,959 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown and lignite _ _ _ _ __ thousand tons 3,041 2,901 3,081 2,969 2,186 
CONG re Sire mm en do- 1,725 1,854 1,751 1,744 1,727 
Gas, natural: 
Gross million cubic feet 42,850 44,931 41,102 39,269 41,223 
Marketeellllkk do- 34,205 37,084 34,325 32,537 34,330 
„ll é 1,060 970 620 (*) 38 
Petroleum 
Crude thousand 42-gallon barrels- 8,847 8,404 1,999 7,783 7,410 
Refinery products: 
Gasoline ________________ do- - 16,407 17,499 18,184 €18,100 19,773 
Kerosene and jet fuel! do-— 1,079 1.461 1.452 1,381 1,517 
Distillate fuel oil |... do- 15,267 15,538 16,482 18,582 23,209 
Residual fuel oi do... 11,646 13,064 16,040 13,530 *12,000 
Lubricant do- 603 557 604 1,591 *1,200 
Liquefied petroleum gas do- 4,966 5,509 5,479 5,145 5, 100 
Bitumen do... 1,218 1,658 1,363 1,427 1,382 
Unspecified ______________ do- 676 235 182 220 225 
Refinery fuel and losses do. _ __ 3,064 3,090 3,292 3,502 2,159 
Total 22320 — do- 54,926 58,611 63,078 63,478 65,965 
“Estimated. Preliminary. Revised. 


Table includes data available through Aug. 1988. 
2Reported figure. 


3Excluding stone used by the cement and iron and steel industries. 


*Revised to zero. 


TRADE 


About 40% of Austrian goods and services 
was exported. Merchandise exports declined 
for the second year in a row; increased sales 
to Western Europe could not fully compen- 
sate for decreases in all other markets. 
Austria was not part of the European Eco- 
nomic Community (EEC), but two-thirds of 
its exports went to EEC members. The 
Austrian Government's concern was that 
the unification of the EEC market, schedul- 
ed for 1992, might cause EEC members to 


trade more among themselves and less with . 
nonmembers, leaving Austria a no-man's 
land between the trading groups of Western 
and Eastern Europe. Austria sought closer 
integration with the EEC by aligning stand- 
ards and regulations to EEC requirements 
and negotiating continued access to the 
EEC market. Because of Austria's heavy 
dependence on foreign trade, its Govern- 
ment generally supported efforts to create a 
freer and fairer global trading system. 
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Table 2.—Austria: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 
Metal including alloys: 
e c eee EL 
UnwroughhRt ........- 


Semimanufactures _________ 


Copper: 
Matte and speiss including cement 


Metal including alloys: 
S ees he cle 
Unwrought _____________ 


Semimanufactures _________ 


Gold: Metal including alloys, unwrought 
and partly wrought ... troy ounces. _ 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite ____________ _ 
Metal: 


Pig iron, cast iron, related 
materials 


Ferroalloys, unspecified _._ _ _ _ _ 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections thousand tons 


Universals, plates, sheets 


do ... 
Hoop and strip - do 
Rails and accessories 

do ... 
Wire do____ 


Tubes, pipes, fittings 
do____ 


Castings and forgings, rough 


Lead: 
Ore and concentrate 
i alloys: 


Mercury . _ 76-pound flasks_ . 
Nickel: 
Matte and speiss _____________ 
Metal including alloys: 
Vi A 
Unwroughgt .....- 
Semimanufactures _________ 


Platinum-group metals: Metals including 


alloys, unwrought and partly wrought 
value, thousands 


See footnotes at end of table. 


1985 


(2) 


33,248 
31,072 


98,145 


24 
123 


19,525 
26,158 
16,483 
16,397 


90 
32,191 


8,827 


712,264 
417,172 


395 


1,513 
184 


123 
61 


508 


1986 


626 


NA 
31,317 


102,564 


2 
NA 


NA 
24,327 
18,869 


NA 


1,169 
22,905 


7,671 
12,857 
324, 261 


339 


1,453 
181 


63 
93 


416 


United 
States 


28,140 


Cg 


Destinations, 1986 


Other (principal) 


Italy 572; Hungary 54. 


West Germany 12,612; Italy 6,215; 
France 5,892. 

West Germany 37,692; Switzerland 
8,058; Italy 7,605. 


All to West Germany. 


Italy 14,431; West Germany 6,851; 
Switzerland 1,880. 

West Germany 8,639; Italy 3,036; 
France 2,299. 


West Germany 7,750; Hungary 19. 


Italy 8,298; West Germany 7,736; 
Switzerland 3,295. 


France 2,181; West Germany 1,457; 
Italy 891. 
i E Italy 1,573; Romania 


West Germany 165,736; Italy 42,742. 
i Germany 109; Italy 93; France 
9. 


West Germany 424; U.S.S.R. 348; 
Italy 211. 

West Germany 65; Switzerland 25; 
Italy 16. 


Switzerland 27; Brazil 7; Algeria 5. 
West Germany 24; Italy 7; Switzer- 
land 5. 


Moe 200; West Germany 65; Italy 


West Germany 6; Netherlands 1; 
Switzerland 1. 


Yugoslavia 568; West Germany 425; 
Hungary 50. 

West Germany 44; Tunisia 10; Den- 
mark 8. 


All to Yugoslavia. 


West Germany 28. 
West Germany 367; Switzerland 40; 
Yugoslavia 34. 


West Germany $2,186; United King- 
dom $455; France $133. 
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Table 2.—Austria: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver: 
Waste and sweepings 
value, thousands 
Metal including alloys, unwrought 
and partly wrought |... do- 


Tin: Metal including alloys: 
JJJJJJJ777VVVFFCCCSSõG0ö0ö0GGG0T0B0: 8 
Unwroughgnt 
Semimanufacture ss 

Titanium: Oxide ss 

Zinc: 

Blue powder 
MS including alloys: 


Other: 
Ores and concentrates__________ 


Oxides and hydroxides ________ _ 
Ashes and residues 
Base metal including alloys, all forms 


Waste and sweepings of unspecified 
precious metals 
value, thousands 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 


— — — — = — — — — —— D — —— — — —— — 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 


Grinding and polishing wheels and 
stones —-----------------— 


Asbestos, crude________________ 
Barite and witheritee . 
Boron materials: 
Crude natural borate:s _ 
Oxides and acids 


e ei tee ee ussE 


Diamond: 
Gem, not set or strung 
value, thousands 
Industrial stones do... 


Diatomite and other infusorial earth __ _ 
Feldspar, fluorspar, related materials 
Fertilizer materials: 
Crude, es, --——----------—— 


Manufactured_______________ 


Magnesium compounds 


Mica: 
Crude including splittings and waste _ 


Worked including agglomerated split- 
o hot cies a a a 


Pigments, mineral: 
Natural, crude |... 
Iron oxides and hydroxides, processed 


See footnotes at end of table. 


1985 


37 
92 


$110 


14,030 


1 
7 


20 

10 
14,374 
1,927 


60,608 


$134 
$80 


2,411 
20 

382 
194,235 
11,826 
141,461 
1,229 
154,806 


316 


214 


7,611 
2,102 


1986 


NA 
21,944 


2,092 
14,655 


$741 
$75 


2,203 
13,078 
730,312 
10,284 
119,295 
1,249 
138,304 


United 
States 


587 


Destinations, 1986 


Other (principal) 


West Germany $3,143; Switzerland 
$783; Yugolavia $709. 


West Germany 15; Yugoslavia 2. 
Mainly to Switzerland. 


Yugoslavia 2,072; Hungary 1,110; 
West Germany 709. 
West Germany 96; Italy 17. 


wee Germany 438; Poland 90; Israel 
5. 


West Germany 3,433; United King- 
dom 2,079; Italy 1,495. 


West Germany $5,656; France $857; 
United Kingdom $102. 


All to West Germany. 


ae $13; Philippines $3; Iraq 
l. 


West Germany 2,472; Italy 1,516; 
France 1,012. 

All to Yugoslavia. 

All to West Germany. 


Do. 


Hungary 11,193; West Germany 
8,601; Italy 1,682. 

Hungary 1,586; Czechoslovakia 725; 
West Germany 132. 

Hungary 33,310; West Germany 
32,539; Italy 5,856. 


Israel $328; Hungary $78. 

Hungary $65; Egypt $5; Belgium- 
Luxembourg 53. 

Bulgaria 765; Yugoslavia 656; Hun- 
gary 464. 


Czechoslovakia 12,745; Switzerland 
288; Italy 15. 

West Germany 416,146; Italy 70,613; 
East Germany 65,000. 

West Germany 3,581; Poland 2,009; 
France 936. 

West Germany 116,779; Italy 1,570; 
Hungary 572. 

West Germany 1,054; Hungary 88; 
U.S.S.R. 76 


West Germany 32,232; France 23,500: 
Venezuela 21,071. 


n Germany 747; Italy 483; France 


West Germany 69; India 35; Yugo- 
slavia 23. 
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Table 2.—Austria: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Precious and semiprecious stones other 
than diamond: 
Natural value, thousands. _ 


Synthetic -----------—- do... 


Pyrite, unroastedldul 
Salt and brine- |... 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 
Sulfate, manufactured _________ 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock 


Limestone other than dimension 
Quartz and quartzite___________ 
Sand other than metal- bearing 


Sulfur: 
Elemental, crude including native 
and byprodue 
Sulfuric acid- - - - -----------—- 
Talc, steatite, soapstone, pyrophyllite _ _ 


Slag and dross, not metal- bearing 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon blakckck«kkakkdd 
Coal: 
Anthracite and bituminous. _ _ _ _ — _ 
privet of anthracite and bituminous 
6—IÄ,7. 
Lignite including briquets _____—_ _ 
Coke and semicokkkaee 


Peat including briquets and litter 
Petroleum refinery products: 


Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 


Gasoline do—— 
Mineral jelly and wax do.... 
Kerosene and jet fuel! do- 
Distillate fuel oil do ... 
Lubricants. | .. | .... do. .. 
Residual fuel oil |... |... - do____ 
Bitumen and other residues 

do____ 
Bituminous mixtures do____ 
Petroleum cke do- 


1985 


$315 
$4,229 
47 
1.506 


20 

80, 826 
130,979 
60,152 
24,943 
944,124 
1,054 


60 
145,332 


139 
1,525 
110,150 
3,914 


90,389 


14 
18 


4 

122 
8,657 
4,526 


11,779 


1986 


$450 
$6,428 
7 
1,621 


NA 
NA 
144,351 
66,150 
29,569 
691,135 


419 
NA 
113,369 


20,475 
92,220 


United 
States 


$3 
$396 


Destinations, 1986 


Other (principal) 


West Germany $143; Switzerland 
$127; Israel $67. 
pt $1,847; Switzerland $923; West 
ermany $670 
All to West Germany. 
West Germany 722; Hungary 519; 
Greece 207. 


West Germany 100,984; Switzerland 
41,990; Italy 1,049. 

West Germany 57,400; Switzerland 
7,910; Yugoslavia 347. 

West Germany 24,411; Venezuela 
3,980; India 410. 

Switzerland 423,037; West Germany 
240,271; Netherlands 10,173. 

West Germany 849; Yugoslavia 63. 

Yugoslavia 26; U.S. S.R. 15; Italy 9. 

West Germany 62,593; Switzerland 
32,624; Italy 1, 625. 


Yugoslavia 410; West Germany 9. 


West Germany 56,684; Italy 15,359; 
Switzerland 9,838. 


West Germany 14,227; United King- 
dom 1,747; Italy 85. 

West Germany 87,878; Italy 2,692; 
Switzerland 1,547. 


Iraq 1. 


Greece 48; Switzerland 2. 


Switzerland 71; Yugoslavia 12. 

West Germany 5,368; Switzerland 69. 

West Germany 5,008; Switzerland 76; 
Egypt 23. 

Italy 7,927; West Germany 2,403; 
Greece 86 


UAY 30; Yugoslavia 13; Switzerland 


West Germany 1,58 

Netherland 113; 8 8; West 
Germany 2. 

Ms Germany 21; Finland 2; Sweden 


West Germany 157; Yugoslavia 4; 
Romania 3. 

Hungary 116; Czechoslovakia 115; 
Iran 40. 

Hungary 1,382. 


West ETUR 17; Switzerland 4; 
taly 3. 
Algeria 19; Pakistan 14; West Ger- 


many 3. 
All to Germany. 


TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
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Table 3.—Austria: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á Soe Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 46,342 312,800 539 West Germany 151,034; Hungary 
68,562; France 60,489. 
Oxides and hydroxides 303,515 NA 
Metal including alloys: 
Scrap —-— ete onde 53,109 NA 
Unwrousht JJ eee nee 78,148 93,413 1 West Germany 49,479; Norway 
17,958; Hungary 5,111. 
Semimanufactures _________ 54,591 54,559 30 West Germany 22,027; Switzerland 
9,308; Italy 6,252. 
Copper: 
UlfBle eena 1,059 NA 
Metal including alloys: 
SCFHD noc ⅛ - 8 44, 156 NA 
Unwroughhjgt 13,314 12,499 29 Republic of South Africa 4,763; West 
ermany 3,081; Zimbabwe 1,629. 
Semimanufactures _________ 74,207 77,504 39 West Germany 40,552; Italy 9,671; 
Belgium-Luxebourg 8,149. 
Gold: Metal including alloys, unwrought 
and partly wrought ... -troy ounces... 107,545 NA 
Iron and steel: 
Iron ore concentrate: 
Excluding roasted pyrite 
thousand tons. _ 3,684 3,201 (?) U. 46 > R. 1,383; Sweden 738; Canada 
Pyrite, roasted |... do. ... 20 13 e 1 12. 
SJ;ö»ö; 8 239,048 115,029 13 West Germany 49,770; U.S. S. R. 
28, 201; Czechoslovakia 26,495. 
Pig iron, cast iron, related 
materials 55,413 43,815 20 Canada 14,211; U.S.S.R. 9,948; West 
Germany 9,156. 
Ferroalloys, unspecified ___ _ __ 774,526 68,237 48 Yugoslavia 24, 526; West Germany 
10,915; Norway 10, 882. 
Steel, primary forms _ _ _ _ _ ___ 147,356 230,101 1 Czechoslovakia 96, 977: West Ger- 
many 51,298; Hungary 41,248. 
Semimanufactures: 
Bars, rods, angles, shapes, 
section 306, 473 326,229 97 West Germany 108, 303; Italy 96,954; 
France 25, 660. 
Universals, plates, sheets 252,974 280,380 45 West Germany 123,639; Belgium- 
Luxembourg 34, 872; italy 16,890. 
Hoop andstrip. 95,191 98,820 13 West Germany 64, 434; Italy 14, 421; 
Switzerland 6,966 
Rails and accessories 3,147 2,734 DE West Germany 1 632; Switzerland 
811; Belgium-Luxembourg 211. 
/§«§ö; 38,320 36,617 15 West Germany 12,251; Belgium- 
Luxembourg 11,456; France 5,026. 
Tubes, pipes, fittings |... 189,871 228,840 43 West Germany 107, 320; Italy 55, 042; 
East Germany 9, 477. 
Castings and forgings, rough 14,784 14,744 1 West Germany 11, 500; Italy 807; 
Switzerland 598. 
Lead: 
Oreandconcentrate. 3,987 4,124 _. Italy 2, Ap Algeria 1,414; West Ger- 
many 7 
Metal including alloys: 
SCTAD nca ud mtr css n 6,745 NA 
Unwroughgnt .. 37.501 38.516 151 West Germany 16,260; United King- 
dom 6,414; epublic of South 
Africa 5,550. 
Semimanufactures 1,056 997 (2) West Germany 826; United Kingdom 
141; Belgium-Luxembourg 19. 
Manganese: Ore and concentrate, 
metallurgical- grade 666 437 A Netherlands 423; West Germany 14. 
Mercury -------- 76-pound flasks_ _ 189 NA 
Nickel 
Ore and concentrate 22 PES 
Matte and speiss - - - __-________ 1,207 907 ae N see anae 643; Canada 68; Austra- 
ia 36. 
Metal including alloys: 
S eee et Ede eee 572 NA 
Unwrou ght 2, 663 3,029 61 Republic of South Africa 929; 
U. S. S. R. 473; Canada 271. 
Semimanufactures 1,690 679 27 West Germany 447; United Kingdom 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 


Silver: 
Waste andsweepings? _ _ _ _ _ do- 
Metal including alloys, unwrought 
and partly wrought _ _ _ _ _ do... 


Tin: Metal including alloys: 
c ee d ELE ERU 
Unwrouggntut 


Semimanufactures____________ 


Zinc: 
Ore and concentrate 
Blue powder 
Metal including alloys: 
Serap -----------—---——- 
Unwrought -----------—- 


Semimanufactures _________ 


Other: 
Ores and concentrate s 


Oxides and hydroxides _________ 
Ashes and residues 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
JJ; D ⁵⁵⁵ ode 


Artificial: 
Corundum |... 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands. _ 


Grinding and polishing wheels and 
stone S ERE ES 


Asbestos, crude |... 
Barite and witherite 
Boron materials: 


Crude natural borates__________ 
Oxides and acids 


Clays, crude sc nulio 
Cryolite and chiolite 
Diamond: 

Gem, not set or strung 

value, thousands 

Industrial stones do- 
Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, related materials 
Fertilizer materials: 

Crude, unspecified ____________ 


Manufactured: 


See footnotes at end of table. 


1985 


$4,291 


$3 
$31,284 
18 

901 

144 
10,793 
1,428 
198 
8,686 
2,256 


161.118 
20, 140 


150.036 
7,151 


9,580 
195,869 
206 


$2,854 
$493 
12,931 
17,564 
1443, 899 


79.488 
"648,724 


1986 


$4,426 


$133 
$14,922 
NA 
523 

152 


10,133 
NA 
NA 

11,433 


4,091 


63,485 
NA 
NA 

19,014 


622 


NA 
NA 
$8,668 
1,705 
15,148 
9,067 
17,862 
NA 
88,551 
12,000 
188,215 
204 


$5,362 
$654 
14,271 
NA 
439,697 


NA 
651,679 


United 
States 


$1,242 


10 


$7,845 


44,442 


7,930 


Sources, 1986 


Other (principal) 


West Germany $2,068; Belgium- 
Luxembourg $431. 


All from West Germany. 


West Germany $11,736; Switzerland 
$1,567; Yugoslavia $688. 


West 5 251; Brazil 60; Indone- 
sia 51. 

West Germany 128; Belgium-Luxem- 
bourg 12; Netherlands 10. 


All from Italy. 


West Germany 4,624; Belgium- 
12 4,383; Netherlands 
1,223. 

West Germany 2,190; Belgium- 
Luxembourg 1,001; France 570. 


Republic of South Africa 44,688; West 
rmany 3,039; Turkey 2,299. 


U.S.S.R. 14,062; West Germany 904. 


ib Germany 283; Italy 246; Spain 
46. 


Switzerland $403; Ireland $301. 
uber Germany 786; Italy 293; Spain 


Canada 8,979; U.S.S.R. 3,085, 
Zimbabwe 1,176. 

Turkey 3,348; West Germany 2,198; 
Ireland 2,079. 


Turkey 14,355; Italy 288. 


Yugoslavia 32,587; Poland 19,659; 
Italy 13,245. 

Italy 8,751; West Germany 1,735; 
France 1,400. 

West Germany 70,533; Czechoslo- 
vakia 64,662; Brazil 23,707. 

Denmark 202; West Germany 2. 


Israel $2,794; Belgium-Luxembourg 
$981; India $466. 

West Germany $209; Hungary $120; 
Republic of South Africa $117. 

Czechoslovakia 4,841; Hungary 2,938; 
Denmark 2,505. 


Algeria 114,951; Israel 92,324; Togo 
4. 


, 


West Germany 205,883; France 
80,594; East Germany 79,359. 
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Table 3.—Austria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
j ries Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, naturaoel 3,280 4,966 2 Shing 4, 1005 West Germany 242; 
ndia 
Gypsum and plaster |. ---------—- 11,826 12,749 E West Germany 12,141; Italy 414; 
France 80. 
Dime oc uc necu 2,616 3,802 S Yugoslavia 2,411; West Germany 668; 
Poland 361. 
Magnesium compounds 150,270 122,064 1,030 E ,190; Italy 30,694; Mexico 
Mica: 
Crude including splittings and waste _ 321 183 1 West Germany 102; United Kingdom 
50; Norway 23. 
Worked including agglomerated split- 
Ir 225 226 2) France 108; Belgium-Luxembourg 43; 
India 42. 
Pigments, mineral: 
Natural, cru le 927 NA 
Iron oxides and hydroxides, processed 5,141 NA 
Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands $2,884 $3,121 $80 West Germany $1,465; Switzerland 
$275; India $268. 
Synthetic. do- $1,677 $2,531 $133 Switzerland S 0 Germany 
$634; U. S. S. R. $40 
Pyrite,unroasted. dl 854 668 Rot Italy ae West is 184; Hun- 
gary 53. 
Salt and brine_________________ 134 211 (2) Prance 93; West Germany 74; Israel 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 2,499 NA 
Sulfate, manufactured 418 NA 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 40,357 43,003 17 Italy 23, 536; Republic of South Africa 
5,523; France 2,533. 
Worked |. . 56,499 61,319 2 Italy 43,584; West Germany 9,856; 
Yugoslavia 4,304. 
Dolomite, chiefly refractory-grade ... 9,211 10,894 Pao West i 9,820; Italy 684; Nor- 
way 
Gravel and crushed rock ________ 216,420 204,855 ET West Germany 183,095; Italy 20,573; 
Czechoslovakia 501. 
Limestone other than dimension 1,349 1,610 e Yugoslavia 946; West Germany 663. 
Quartz and quartzite._________ _ 28,829 25,881 (?) West Germany 13,379; Hungary 
10,774; Norway 789. 
Sand other than metal- bearing 407,812 366,563 3 west German 183,130; Czecho- 
Soronia 163, ,423; East Germany 
Sulfur: 
Elemental: 
Crude including native and 
byprodue _ 98,589 90,590 a Poland 38,528; West Germany 32,217; 
Hungary 18, 020. 
Colloidal, precipitated, sublimed _ 336 NA 
Sulfuric acid 33,002 NA 
Talc, steatite, soapstone, pyrophyllite _ _ 2,732 6,198 (?) inoia 3,000; France 2,373; Norway 
Other: 
a ed 87,514 72,967 2, 888 West Germany 26, 654; Hungary 
24,462; Czec oslovakia 5,262. 
Slag and dross, not metal- bearing 47,967 41,900 ne Ital ay 24, 240; West Germany 12,008; 
ugoslavia 3,643. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 3,319 2,654 81 Trinidad and Tobago 2,135; Hungary 
276; West Germany 144. 
5 black value, thousands $19,567 NA 
al: 
Anthracite and bituminous 
thousand tons- 3,577 3,731 531 Poland 1,641; U. S. S. R. 680; 
Czechoslovakia 602. 
1 of anthracite and bituminous 
NUR RENE do- 21 22 T" West Germany 21. 
lignite including briquets __do__ __ 827 686 ea East Germany 328; West Germany 
218; Yugoslavia 130. 
Coke and semicoke_________do____ 1,274 889 XT Czechoslovakia 306; West Germany 


296; Poland 146. 
See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 


Commodit 1985 1986 : 
á 2 055 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Gas, natural: Gaseous 
million cubic feet 148,331 NA 
Peat including briquets and litter 59,448 62,687 NS West Germany 46,429; U.S.S.R. 9,630; 
Poland 3,452. 
Petroleum: 
Crude_ thousand 42-gallon barrels.. . 38,435 45,244 zs "e E Algeria 6,433; Nigeria 
Refinery products: 
Liquefied petroleum gas 
do- 1,793 NA 
Gasoline do- 4,887 4,522 m Italy 2,238; West Germany 1,325; 
ungary 592. 
Mineral jelly and wax do- 110 123 2) West Germany 50; Hungary 26; 
Czechoslovakia 20. 
Kerosene and jet fuel _do_ _ _ — 908 154 (2) Hungary 503; Czechoslovakia 130; 
West Germany 69. 
Distillate fuel oil do- 3,758 3,368 2) Hungary 1,858; West Germany 635; 
Yugoslavia 316. 
Lubricants __________ do____ 3,436 5,402 6 Hungary 2,242; Czechoslovakia 1,094; 
U.S.S.R. 1,033. 
Residual fuel oil do- 5,883 7,399 s West Germany 2,777; Czechoslovakia 
2,101; Yugoslavia 1,436. 
Bitumen and other residues 
do... 1,821 1,981 "EM West Germany 719; Yugoslavia 551; 
Hungary 280. 
Bituminous mixtures do... 30 32 2) „ 23; Netherlands 4; 
taly 3. 
Petroleum cke do... 492 484 88 b Germany 323; United Kingdom 
"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
May include other precious metals. 
COMMODITY REVIEW 


METALS 


Aluminum.—Austria Metall AG and Pe- 
chiney of France signed an agreement with 
CVG Alcasa of Venezuela to construct a 
150,000-ton-per-year aluminum smelter at 
Puerto Ordaz, Venezuela. The plant was 
expected to be operational by 1990. Austria 
Metall withdrew from another aluminum 
project, Aluminio de Sur S.A. (Alusur), in 
which it had a 49% interest. The Venezue- 
lan wire-rod producer Suramericana de 
Aleaciones Laminados (Sural) was to look 
for other potential partners. The smelter 
was scheduled to start up in early 1990. 

Iron and Steel.—Voest-Alpine AG, Mi- 
drex Corp. of the United States, and Si- 
derürgica Venezolana S.A. (Sivensa) signed 
a letter of intent in mid-1987 for construc- 
tion of a direct-reduction iron plant in 
Venezuela. The plant, with an annual ca- 
pacity of 400,000 tons of hot briquetted iron, 
was to be built near Puerto Ordaz. Produc- 
tion would be split almost evenly between 


domestic use and exports. OIAG, the state 
holding company, announced that Voest- 
Alpine was to be split into three separate 
operating groups covering steel, engineer- 
ing, and plantmaking, with Voest-Alpine 
becoming a holding company with no partic- 
ular operative functions. 

Lead and Zinc.—Bleiberger Bergwerks- 
Union AG (BBU) operated a lead-zinc mine 
at Bleiberg-Kreuth. Economical mining of 
these metals required continuous research. 
The irregular metallization of the ore bod- 
les required complex mining methods with 
high production and labor costs. The mine 
was the only producer of lead and zinc in 
the country and was owned by the Govern- 
ment. 

Other Metals.—BBU operated Austria's 
antimony mine, in the state of Burgenland. 
The production of stibnite continued to 
decline, and the mine was expected to be in 
operation only a few more years. BBU was 
exploring two areas in Carinthia and Tyrol 
for gold. Both projects were being carried 
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out in cooperation with foreign mining com- 
panies. Wolfram Bergbau-und Hüttenge- 
sellschaft mbH's Westfield Mine at Mitt- 
erstill produced 288,000 tons of scheelite in 
1987. The underground mine became opera- 
tional in 1986 after the company closed its 
open pit operation at Ostfeld and was con- 
tinuing to operate in the face of a very 
difficult market situation for tungsten. 


INDUSTRIAL MINERALS 


Cement.—The Austrian cement industry, 
with 13 companies, operated at about 60% 
of capacity in 1987. Some cement plants 
have been making modifications to their 
operations, mainly to increase production 
but also to reduce the emission of pollu- 
tants. 

The portland cement plant of Gebr. Leube 
Gartenan was to raise the capacity of its 
kiln line No. 2 from 820 to 1,050 tons per 
day. The other line was to shut down when 
the modification was completed. Perlmooser 
Cement Co. added a Polysius high-efficiency 
separator to its operations at Mannersdorf. 

Lithium.—BBU took over the mining 
rights to the Koralpe lithium project from 
Mineral-Exploration GmbH (Minerex) in 
early 1987. The underground exploration 
and economic feasibility study was complet- 
ed. Although the results were encouraging, 
the project was temporarily postponed be- 
cause of the market situation and the weak 
dollar. 

Other Industrial Minerals.—Veitscher 
Magnesitwerke AG was to invest an esti- 
mated $4 million? in its Breitenau facility to 
raise annual production of high-purity caus- 
tic magnesia (MgO) to 7,000 tons. The ex- 
pansion program was to permit converting 
the MgO into high-purity (99.9%) magne- 
sium hydroxide. Chemie-Linz AG awarded a 
contract to Uhde GmbH to design and 
construct a 1,600-ton-per-day nitrophos- 
phate plant at Linz. Byproducts of the 
nitrophosphate process, such as ammonium 
nitrate and lime, were to be processed at the 
plant. 

Talkumwerke Naintsch GmbH (TN) had 
three talc mines and plants, all in Styria. 
One 100,000-ton-per-year open pit talc oper- 
ation was at Rahenwald. The underground 
operation at Lassing produced about 20,000 
tons per year of a white dolomite talc. The 
underground operation near Weisskirchen 
produced about 20,000 tons per year of a 
polyminerallic talc product containing chlo- 
rite, quartz, and mica. TN specialized in 
supplying micrograde talc for the paper, 
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pulp, and paint industries and granular talc 
for the roofing industry. About 85% of 
production was exported. 


MINERAL FUELS 


Austria's energy situation was character- 
ized by declining domestic production of 
fossil fuels and growing dependence on 
imported energy. Hydropower was the main 
indigenous energy source, covering more 
than 25% of tons of oil equivalent and more 
than 70% of Austrian electricity genera- 
tion. Opposition to the construction of ther- 
mal electric plants for environmental rea- 
sons increased considerably in recent years. 
As a result, in 1987, two hydroelectric 
power stations, Wildungsmauer (245 mega- 
watts and Wolfsthal II (181 megawatts) 
were recommended. These plants were to be 
an alternative to the disputed Hainburg 
hydroelectric power project (360 megawatts) 
on the Danube River. The Wolfsthal project 
could only be realized in cooperation with 
Czechoslovakia. In addition to the above 
mentioned projects, there were about 45 
hydroelectric projects (10 megawatts or 
larger) in the planning stage. These plans 
were in line with the policy objective of the 
Austrian Government to expand the exploi- 
tation of the country's hydropower poten- 
tial. 

Coal.—Prospecting and exploration for 
coal was supported by public funds. As a 
result, newly discovered reserves in recent 
years have replaced the coal that was pro- 
duced. The Federal Government's financial 
support for coal mining has been reduced 
considerably in recent years to $2.1 million 
in 1987. Of this amount, 54% was allocated 
for prospecting and exploration and 24% 
each for development and social programs 
and the shutdown of mines. At yearend 
1986, all categories of coal reserves, almost 
exclusively brown coal, were estimated at 
about 500 million tons, of which 10% was 
considered to be economic. 

Brown coal was mined near Koflach in 
the West Styrian mining area, in upper 
Austria from the Trimmelkam deposit, and 
in the region of the Hausruck Range at 
Ampflwang. The coal was mined from both 
underground and open pit mines. Open pit 
mining operations were difficult because of 
the location of the mines in mountainous 
terrain and also because of the proximity to 
existing commercial and residential devel- 
opment. The largest consumer of brown coal 
in Austria was the electric power industry, 
which used about 70% of this energy source. 
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Wolfsegg-Traunthaler Kohlenwerke AG 
(WTK) completed construction of its wash- 
ery plant in early 1987. However, operation- 
al problems delayed startup of the plant. 
WTK was considering construction of a 
second plant using a dry separation process 


to handle 20 millimeter-size fractions that 


cannot be treated in the washery plant. 
Graz-Kóflacher Eisenbahn-und Bergbau Ge- 
sellschaft (GKB) was also considering con- 
' struction of a dry separation processing 
plant to beneficiate part of the production 
from GKB’s open pit mines. 

Natural Gas.—Austria's proven natural 
gas reserves were estimated to be about 9 
billion cubic meters at yearend 1986. These 
reserves were expected to produce at a 
declining rate for another 25 years. Produc- 
tion of natural gas, roughly 1.1 billion cubic 
meters per year, cannot be expanded more 
than marginally in the future. Natural gas 
was produced by OMV Aktiengesellschaft, 
accounting for 60% of production, and 
Rohol-Aufsuchungs GmbH (RAG), 40% of 
production. OMV was a state-owned compa- 
ny and RAG was owned equally by Mobil 
Oil Austria AG and Shell Austria AG. 
About 95% of gas imports was handled by 
OMV. 

The first phase of the trans-Austrian 
pipeline (TAG) II was completed in 1987. 
This increased Austria’s capacity for trans- 
shipment of Soviet natural gas to Western 
Europe from 14 to 17 billion cubic meters 
per year. By October 1988, capacity was 
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expected to reach 20 billion cubic meters. In 
addition to TAG, Austria has the capacity 
to transship approximately 4.3 billion cubic 
meters of gas annually to France via the 
West-Austria-Gasleitung (WAG) pipeline. 
In light of Austria’s role as an energy 
transit country, the Government was inte- 
rested in seeing further construction of 
transit pipelines with foreign partners. 

Petroleum.—Under a privatization law 
passed in July 1987, Osterreichische Miner- 
alólverwaltungs AG (OeMV), the state oil 
company, would be listed on the Vienna 
stock exchange and a 25% stake, worth 
about $190 million, would be offered to sale 
to investors. An unspecified percentage 
would also be offered foreign investors. 
Austria's only refinery in Schwechat near 
Vienna, with a capacity of 302,000 barrels 
per day, had about an 8096 capacity utiliza- 
tion rate. The refinery was supplied with 
imported crude oil by a single pipeline from 
Italy. 

Proven and probable reserves of petrole- 
um declined to an estimated 110 million 
barrels at yearend 1986. The fall in oil 
prices has pushed down investments for 
exploration and prospecting. However, the 
Government reached a 5-year agreement 
with the producing companies to keep activ- 
ities at a minimum level. 


1Physical scientists, Division of International Minerals. 
alues have been converted from Austrian schillings 
(S) to U.S. dollars at the rate of S12.5- US$1.00, the 
average rate in 1987. 


The Mineral Industry of 


Belgium-Luxembourg 


By John G. Panulas: 


BELGIUM 


In 1987, Belgium's terms of trade improv- 
ed 7.5%, largely the result of the declining 
value of the U.S. dollar and falling oil 
prices. The country also enjoyed gross na- 
tional product (GNP) growth of 2.396, with 
its current trade account surplus amount- 
ing to 2.6% of the GNP. Industrial produc- 
tion remained unchanged from that of the 
previous year; however, unemployment fell 
1% from the 1986 level of 12.2%. 

The focal point of Belgium’s economic 
program was continued reduction of the 
country’s budget deficit, from 14.8% of the 
GNP in 1981 to 8.2% of the GNP in 1987. 
The Government's austerity package 
involved savings of $5.3 billion* throughout 
1987. Notable, however, was the Govern- 
ment's indication that, because of political 
problems that would ensue, it was no longer 
feasible to further cut the budget. Conse- 
quently, the Government initiated a privati- 
zation program. 

The program would reduce the Govern- 


ment's quasi-monopoly poeition in certain 
industries, particularly gas and steel. 
Targeted for privatization was Distrigaz, 
the Belgium gas importer and distributor. 
As to the steel sector of the economy, it was 
said Belgian steelmakers would not be pre- 
pared for privatization until the 1990's, 
when results of steel industry restructuring 
could be determined. Of specific concern 
was the ability of steel companies to main- 
tain profitability in a cyclical market envi- 
ronment and, in turn, to make the industry 
attractive to the private capital required to 
maintain competitiveness. 


PRODUCTION 


Although Belgium remained dependent 
on foreign sources of raw material, the 
country continued to be a leading producer 
of cobaltiferous materials, germanium, and 
selenium. It also ranked high in the smelter 
production of cadmium, copper, indium, 
lead, silver, steel, tellurium, and zinc. 
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Table 1.—Belgium: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987 
METALS 
Aluminum mmer 5,784 5,712 3,908 5,196 €5,200 
Arsenic, white 8,000 8,000 8,000 3,000 8,500 
ium, smelter____________________ 1,260 1,476 1,252 1,374 *1,300 
Copper: 
Blister:“ 
CJ77%%ô§öĩ5ê—³ ³ ñ ee —- a 2, 800 500 900 2,000 900 
Secondary 70, 500 75, 500 114,200 106,000 75,500 
Refined, Total re pees eres es re zn 73,300 76,000 115,100 108,000 76,400 
primary and secon inclu 
P70? 'm ͥ ͥͥ ] ¹ ä 431,268 421,104 455,459 457,779 407,500 
Iron and steel 
Pig iroeon thousand tons 8,028 8,964 8,719 8,048 *8,000 
Ferroalloys: Electric-furnace ferromanganese* 
do... 87 95 90 87 90 
Steel: 
rue ee do... 10,157 11,303 10,683 9,770 *9,700 
Semimanufactures__________ do- 7,0 8,136 8,072 7,358 *9,700 
Lead: 
Smelter:* 
%%%%GßCõCõͤĩͤ AA TA 54,400 71,500 67,000 70,000 70,000 
Secondary* __________________-_ 80,000 80,000 8,800 10,000 10,000 
Total. A rer 84,400 101,500 75,300 80,000 80,000 
Refined 
AREY 2c a 96,300 89,600 84,298 64,000 *63,000 
Secondary _____.....~ ~~ ________ ; 88,116 80,000 26, 000 26,000 
ß uii C 134,148 127,716 114,293 90,000 *89,000 
Selenium 60 65 70 70 
: Al! ee ee 2,220 2,408 2,298 2,712 *2,100 
Zinc: 
Slab: 
/ d NER ce es 262,600 210,100 211,400 268,600 284,500 
Mene Lh (remelted zinc) 13,244 14,624 18,162 *21,000 22,000 
Total to — —— — 275,844 285,324 289,562 289,600 306,500 
POWdeb a ess 88 25,104 29,652 32,568 32,194 88,155 
Other, nonferrous: Precious metals, unworked, 
N68. 22525 thousand troy ounces. - 37,152 40,815 41,123 40,736 *40,000 
INDUSTRIAL MINERALS 
Barito” iets 8 39,900 89,000 40,000 40,000 40,000 
Cement, hydraulic thousand tons 5,719 5,715 5,537 5,688 *5,800 
Clays: Kaolin 8 69 37 40 45 
Lime and dead-burned dolomite: 
Quickli nie do- 1,596 1,980 1,812 1,764 1,900 
Dead-burned dolomite do- 174 190 deus e us 
Nitrogen: N content of ammonia __ _ _ __ do- 449 452 387 350 400 
Phosphates: Thomas slag, gross weight .. do- 250 254 148 r 150 175 
Sodium compounds: 
Carbonate 259,764 409,344 446,484 *460,000 *450,000 
rr. ⁰ e eL 250,000 ; 260,000 265,000 260,000 
Stone, sand and gravel: 
careous: 
Dolomite _ thousand tons_ _ 2,713 2,982 8,210 3,988 3,678 
Limestone _______________ — ; 20,520 20,502 21,275 28,287 
Marble: 
In blocks cubic meters 1.332 3,624 684 1,107 700 
Crushed and other 108 108 84 84 80 
Petit 5 Belgian bluestone): 
HRS thousand cubic meters _ 507 677 563 452 508 
cxi ag EN HERE do__ 48 49 41 48 53 
Worked. ..  ......-.----- do- 9 15 eg 11 12 
Crushed and other |... do... 545 768 444 412 
Porphyry, all types thousand tons 4,166 3,315 3,413 3,308 3,271 
Quartz and quartzite ______________-_~- 469,720 349,720 266,839 ©275,000 ,000 
Sandstone: 
Rough stone including crushed 
thousand tons_ _ 1,962 2,436 1,864 1,972 1,950 
PAVING eects ee Le 12,444 7,596 10,224 9,798 *8,900 


See footnotes at end of table. 
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Table 1.—Belgium: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986" 1987 
INDUSTRIAL MINERALS —Continued 


Stone, sand and gravel —Continued 
Sandstone ntinued 


Sand and gravel: 
ion sand ____ thousand tons 6,768 6,636 6,576 6,884 7,452 
Foundry and do 540 612 624 551 
sand. SNA 1,368 1,127 1,285 918 
Glass and 3 1,668 15 1,892 1,519 1,675 
Other sand. do- 1,644 1,452 1,886 
Gravel, dredged. __ do... 4,188 5, 5,820 4,862 6,168 
Sulfur, byproduct:* 
Elemental... ___________ do 105 105 100 110 105 
Other forma do- 145 185 150 150 145 
/ E E E do- 250 240 250 260 250 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? ______________________ 2,000 1,750 1,700 1,800 1,800 
Anthracite _._________ thousand tons 187 340 ae 2 
Bituminous ___§ $$$ _~§________ _ EM 5,909 5,960 6,211 5, 4,857 
JJ Ne eee EORR IER RR do- 6,096 6,300 6,211 5,590 4,851 
Coke, all types do 5,112 5,928 5, 5,180 5,500 
Fuel briquets, all kinds do- 24 zr au 
Manufactured _______ million cubic feet. 21,989 25,337 25,272 22,418 23,000 
Natural do— 817 1,648 1,847 *1,500 *1,600 
Petroleum refinery products: eS GU MEE NM MERE 
Gasoline thousand 42-gallon barrels. _ $8,514 $1,527 $2,749 84,758 *40,400 
/ 52 Lo ue eme do... 11,838 9,782 9,879 10,852 *10,500 
Keros ene do- 279 54 171 746 350 
Distillate fuel oil da— 56,271 59,889 54, 727 57,988 *64,900 
Residual fuel oil _...._________ do... 30,616 35,208 40,605 *48,800 
Lubricant 3 do—— 252 ) ) 
DIT. un s AAA RN 15,479 14,560 12,815 16,948 *15,000 
Refinery fuel and losses do____ 10,690 7,580 8, 9,750 *g 000 
Total 4o he rR do— 158,434 158,860 143,063 171,087 *187,950 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 24, 1988. 


?In addition to e commodities listed, Belgium produced a number of other metals for which only aggregate output 
were a 


i sn not tenorei. derived by taking reported primary lead output, plus exports of lead bullion, minus imports of lead 


‘Data represent secondary refined lead output minus remelted lead; as such, the figures are probably high because they 
include some lead that was sufficiently pure as scrap that it did not require reamelting, but data are not adequate to 
permit differentiation. 


Includes remelted lead as follows, in metric tons: 1988—1 ,900; 1984— 8,100; 1985— 8,800; 1986—9,100; and 1987—9,000. 
*Known to include gold, platinum-group metals, and silver. 
"Included with Petroleum refinery products: Other." 


TRADE reexported, usually with value added. Reex- 
The value of Belgium's crude nonfuel E gebe 2d RUNE ME 
minerals exports amounted to 40% of the the use of Belgium's North Sea ports at 
value of its imports of the same commodi- Antwerp, Ghent, and Zeebrugge. 
ties. The value of mineral fuels, lubricants, France, the Federal Republic of Ger- 
and related materials taken in by the coun- many, and the Netherlands continued to be 
try was more than twice that exported. Belgium's major partners in the minerals 
Much of what Belgium imported was commodity trade. 


106 


MINERALS YEARBOOK, 1987 


Table 2.—Belgium-Luxembourg: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Alkali and alkaline-earth metals: 
Alkali 


Antimony: 
Ore and concentrate 
Metal including alloys, all form 
a Metal incl alloys, all 
Cadmium: Metal including alloys, all 
z OON OR RR EL REED OMS 


Chromium: 
Ore and concen trat, 
Oxides and hydroxides . .. 


Metal including alloys, all forms ...... 
Cobalt: 


and concentrate |... LL -- 
Ash and residue containing colum- 
bium and/or tanta 
Metal including allo ler forms: 
Columbium (ni 
Tantalum _____~__~_______ 


„ es See ee 
Ash and residue containing copper 


Metal including alloys: 
Scrap 


Id: 
Waste and sweepings 
value, thousands 


Metal including alloys, unwrought 
and partly wroughlʒt 8 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite. _ . —— — 


Metal: 
Scra 


materi 


See footnotes at end of table. 


1985 


532 


664 
1,614 
6,728 
1,271 


30,411 
217,208 
282,317 

$3,890 

$287,822 


15,263 
153,750 


136,458 


9,631 


1986 


$4,955 


$216,644 


1,058 
149,628 


658,309 


10,690 


United 
States 


$72,651 


Destinations, 1986 
Other (principal) 


Netherlands 6; West Germany 2. 
irs Germany 53; Italy 14; France 


France n West 33 197. 

France 505; United Kingdom 397; 
Netherlands 181. 

West Germany 4,096; Netherlands 
8,801; Spain 1 1,903. 


France 18,111; er vag 14,095; 
W Ge 


France 62,882; Wert Germany 51,903; 
Netherlands 32,497. 


France 48; Syria 
France 11. Raly 4; "Tunisia 2. 


United Kingdom 3; France 1. 


France 394; West Germany 115; 
Spain 40. 


All to Zaire. 
West Germany 96; Italy 22; Indonesia 


West Germany 84; France 23; Italy 5. 


All to Canada. 

France 15; Italy 12; West Germany 9. 
All to West Germany. 

West Germany 848; Netherlands 10. 


All to Netherlands. 
Italy 44; Austria 2; West Germany 1. 


Netherlands 304; West Germany 82; 
France 76. 


All to Spain. 
Miro Germany 727; France 189; Cuba 


NA. 
France 888; West 139; 
Netherlands 97. . 


Netherlands 10, 683; West Germany 
4, 084. 


8, 

France 955 974; West Germany 46,298; 
Italy 32 395. 

West Germany 102, 711: France 
54,889; Netherlands 34, 629. 


Netherlands $4,031; France $646; 
United Kingdom $266. 


Switzerland $39,784; France $38,178. 


West Germany 389; France 347; 
Netherlands 114. 

Spain 108,108; West Germany 17,734; 
France 1, 601. 


West Germany eo Netherlands 
188,651; France 133,387. 


Netherlands 5,795; France 3,250; 
West Germany 694. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodity 1985 1986 : EN 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys: 
Ferrochromium .......- 1,338 876 — West rg ad 895; France 375; 
Ferromangan ese 20, 557 17,870 — France 7 7695 West Germany 7, 178; 
Pakistan 644. 
Ferromolybdenum. — — — ~~ — 17,282 16,545 NA NA. 
icke!!! 824 108 _. West Germany 89; Netherlands 12; 
| Sweden 1. 
Ferrosilicochromium 97 aa 
Ferrosilicon. —....... 368 900 — West Germany 645; France 214; 
Netherlands 27. 
Silicon metall 62 64 2 France 47; Japan 15. 
U ifieccd 2,541 2,619 Za bap at Germany 1,292; France 507; 
Steel, primary 
thousand tons_ _ 8,151 2,907 109 France 1,152; West Germany 682; 
Italy 500. 
Semiman 
eoe aan rods, pip sha 
3 RM 8,141 2,834 352 West Germany 730; France 500; 
Netherlands 390. 
Universals, plates, sheets 
PS 4,919 4,680 261 France 1,058; West Germany 979; 
„Netherlands 468. 
Hoop and strip do- 508 484 2 est Germany 243; France 90; 
WRetherlonds 57. 
Rails and accessories 
do— 105 116 12 France 28; China 12. 
PF do- 294 290 43 West Germany 68; France 47. 
Tubes, pipes, fittings 
do... 616 453 21 U.S.S.R. 160; West Germany 68; 
8 agi Netherlands 57. 
orgings, ro 
Bae 15 18 (3$) Netherlands 4; France 3; West Ger- 
many 2. 
Lead: 
Ore and concentrate UN 29 abun oo an West Germany 3; Nether- 
Oxides AA ene 5,511 5,514 aim “= Ge 4,017; Netherlands 
Ash and residue containing lead.. .. — — 4,517 9,839 m United 1,464; West Ger- 
many 1,431; France 748. 
Metal including alloys: 
SPAN See E es 8,555 7,445 — France 4,494; Netherlands 2,277; 
West Germany 584. 
Unwrought tt 70,578 58,061 2 bris many 18 7277 Netherlands 
Semimanufactures 20,295 24,235 53 Netherlands 7 841: United Kingdom 
5,462; France 5, 021. 
Lithium: 
Oxides and hydroxides 54 50 — All to Haiti. 
Metal including alloys, all forms (3) ee 
age Metal including alloys: 
RED eR ee ree See pene 8,201 598 _. West Germany 299; United Kingdom 
Unwrought 48 52 West Gen 44 
nwrougnnttklk.!w Sa est 
ure „„ 65 3,800 West Germany 2314, United King- 
dom 947; France 95 
Ore and concentrate, metallurgical- 
DESEE E is oa 8 492 878 19 West Germany 569; France 266. 
Metal including alloys, all forma 1,327 1,960 ae n aly cee 1, 251; Norway 332; 
Mercur 76-pound flaska.. — 281 819 -- Netherlands 208; Jordan 87; United 
Kingdom 29. 
Mol um: 
and concentrate 11,412 11,846 128 wW 8,716; United King- 
dom 2,833; ce 1,410. 
Oxides and hydroxides |... — 42 36 MUS United Kingdom 35; West Germany 
Metal including alloys: 
P77. ERN RM CR 4 1 am to West Germany. 
Unwrou ght 22 13 SUN Mira held 10; Netherlands 1; 
Semimanufactures 87 127 P Netherlands 106; F France 9; United 


See footnotes at end of table. 


Kingdom 8. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 


2 gne hydroxides „„ 


ue containing nickel __ 
Metal including alloys: 
Scra 


Platinum-group metals: 
Waste and sweepings 
value, thousands 


Metals including alloys, unwrought 
and partly wrought — — _ — — do— 


oo metals including alloys, all 

e ONERE 

Rhenium: Metal including alloys, all 
forms lc ee 


ilver: 


Waste and sweepings _____ 0c 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Tellurium and arsenic, elemental. — — — — 
Tin: 
oona concentrate 


Ash and residue containing tin 
Metal including alloys: 
Scrap 


Ash and residue containing tungste 
e con n 
Metal moe alloys: 


and concentrate 
Oxides and other compounds 
value, thousands. 
Vanadi 


ium: 
Oxides and hydroxides .. 
Ash and residue containing vanadium 


Metal meuding alloys: 
Unwrought_ 


See footnotes at end of table. 


1985 


1986 


$100,231 


1 


3 
44,601 


465 
7,631 


United 
States 


Destinations, 1986 
Other (principal) 


All to West German 
East Germany 903; 903; Canada 471; Aus- 
tria 469. 


Netherlands 241; West Germany 200. 

United Kingdom 71 71; West Germany 
61; Austria 52. 

West Germany 253; United Kingdom 
52; France 37. 


United om $2,547; West Ger- 
many ; Switzerland $1,076. 
onteni Kingdom $11,414; Japan 


All to West Germany. 
All to France. 


NA. 

West 89 Dult 31,459; Netherlands 
$189 Kingdom $215. 

United om 19,001; West Ger- 


n Kingdom 29; West Germany 


"an Netherlands 3. 
France 25; Malaysia 1. 


United Kingdom 1,991; West Ger- 
many 150; Netherlands 6. 


1 425 br Germany 30; 

Netherlands ae France 850; Den- 
mar 

Italy 54; Switzerland 17; Iraq 15. 


All to Italy. 
West Germany 9,194; Italy 2,270. 


wo Germany 11; United Kingdom 
France 5; Canada 


3. 
Wert Germany 22 22; United Kingdom 
16; France 11 . 


West many 38; China 1; United 
om 1. 
1 2: Brazil 1: Netherlands 


Netherlands 72; United Kingdom 22; 
West Germany 8. 


France 310; Canada 41. 

Sweden 3, 688; West Germany 2,068; 
Netherlands 1,875. 

bins Germany 34; Italy 31; France 


All to France. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Ore and concentrate 


Ash and residue containing zinc 
Metal including alloys: 
Scrap 


Zirconium: 
Ore and conoentrate 


Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones incl diamond 
value, thousands - 


9 and polishing wheels and 


Cryolite and chiolite _ 
Diamond: 


ond: 
Gem, not set or mung 

ue, thousands 
Industrial stones do____ 


Diatomite and other infusorial earth _ _ — 


See footnotes at end of table. 


$3,958,149 $954,742 
$12,97 


Destinations, 1986 
Other (principal) 


France 9,439; West Germany 1,620; 
Netherlands 27. 
Prane is 410; West Germany 1,891; 


West Germany 18,883; Switzerland 
a ae 
ce 
Netherlands 897. 
Netherlands 26,830; France 23,543; 
West Germany 7,462. 


Netherlands 4,242; France 3,008; 


in nt Germany 


11,780. 
Wert Germany 50 5,002; Netherlands 
1 229. Fran ce 425. 


All to West Germany. 
Switzerland 2; France 1; West Ger- 


many 1. 
Netherlands 5; West Germany 8; 
France 1. 


es France 28; Sweden 24. 
rmany 611; Italy 398: France 


Note ands 8,811; France 1,733; 
West Germany 859. 
Japan 12; United Kingdom 5; West 


rmany 3. 


Netherlands 5,730; France 36; Repub- 
lic of South Africa 31. 


West Germany 977; France 445; 
France 1.300; West Ge 684 
ce 1,360; rmany 684; 
Italy 621. 


Notherlands $1,021; West Germany 
$777. 


France 1,573; United Kingdom 240; 
Germany 229. 


West 

Netherlands 208. United Kingdom 
199; West Germany 112. 

West Germany 21,588; Netherlands 
17,188; France 10, 602. 


aay 11,190; 1 0 Germany 
509; Denmark 557 

All to Netherlands. 

France 94; West Germany 58; Nether- 
lands 36. 

All to Israel. 

Netherlands 1,495; West Germany 
521; France 329. 

West Germany 24 738; Netherlands 
15,269; Saudi Arabia 9,959. 


Italy 136; France 99; Netherlands 15. 
West Germany 170; ‘United Kingdom 


19; France 
Netherlands 636; France 25. 
Netherlands 18, 505; West Germany 
11,532; France 5, 052. 
France 3, 5784; Netherlands 2,831; 
West Germany 218. 
All to Argentina. 


Israel $708,221; India $659,873. 
West Ge Germany $1,096; United King- 


$6, 
N 128, 090; Cameroon 237; 
Spain 209. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 : 
d United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Feldspar, fluorspar, related materials: 
Feldpp ae „ 3 57 nee Norway 35; France 22. 
Fluorpp ar 237 20 — All to West Germany. 
U Med c cames tcr. 1 28 — France 3; unspecified 25 
Fertilizer materials 
de né o: ee 45,329 42,012 cs Netherlands 20,199; France 18,829; 
West Germany 2,870 
Manufactured: 
Ammon ia 40,286 55,261 d France 37,991; West Germany 11,981; 
Netherlands 3,998. 
Nitrogenous ... thousand tons 2,245 2,398 55 France 994; West Germany 379; 
Netherlands 281. 
Phosphatic -------——- do— 733 717 West Germany 398; France 220; 
Netherlands 37. 
Potassic. _--------—- do— 20 35 s 8 16: France 14: West Ger- 
Unspecified and mixed - do- 1.875 1.847 4 France 5948 West 5 163; 
United Kingdom 97 
Graphite, natural 74 83 ~- Mexico 27; France 26; Australia 14. 
Gypsum and plaster |... 11,913 94,204 -. Netherlands 82,158; West Germany 
8,250; France 2,01 15. 
MDC ETE ð b ĩͤ Nan 66 26 -. Romania 16; Italy 3; Vietnam 8. 
Kyanite and related materialss 21 88 Z. West German 20; France 18. 
%%% Se ES 719,387 601,610 — Netherlands 542,895; West Germany 
29,712; France 7,458. 
aum oop 
Seen te ee ne ne eee ea eae 282 154 asa All to Netherlands. 
Oxides a and hydroxides ________~_ 4,231 4,922 — France 3,905; West Germany 821; 
Netherlands 65. 
Other no nimm 4,555 4,014 En France 2er; Netherlands 783; Ivory 
Mica 
Crude including splittings and waste 225 82 _. Netherlands 31; Romania 30; Italy 6. 
Worked including agglomerated 
splittings _._____________- 8 25 — Netherlands 19; 8 of South 
Africa 3; France 
Nitrates, crule 13,596 17,416 __ Netherlands 8,913; West Germany 
4,399; Ital 3, 481. 
Phosphates, crule 26,761 17,604 ue. France 13, Netherlands 3,416; 
Suriname 597. 
Phosphorus, elemental ___________ à à -— All to Yugoslavia. 
Pigments, mineral: 
Natural, crude ______________ 68 50 REM b coe 20; 1 jai 10; United 
om 
Iron oxides and hydroxides, processed 11,006 18,932 50 s ee 3, ii on 2,816; 
ni 
Potassium salts, crude... - - -- ---—- 382 2,127 — France 1,358; West Germany 593; 
Netherlands 176. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands. _ $16,246 $18,579 $2,972 Sweden $3,407; Switzerland $2,992. 
Synthetic On: $2,113 $2,708 $174 718 8 of Korea ae! 19; Netherlands 
pain $4 
Pyrite, unroasted. _ 46 125 ae All toN E 
Salt and brinee _ 205,256 164,860 Netherlands 78,212; France 76,784; 
Spain 5,732. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured _______________ 30,080 15,606 it. France 7,365; New Caledonia 2,900; 
West Germany 1,361 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
thousand tons... 641 529 * 8 488; West Germany 21; 
France 18. 
Worked _——_—------—- do____ 83 43 3) West Germany 26; Netherlands 8; 
France 5. 
Dolomite, chiefly refractory-grade 
do... 1,238 1,431 ER Netherlands 761; West Germany 359; 
France 238. 
Gravel and crushed rock do 8,861 9,404 


See footnotes at end of table. 


Netherlands 5,989; France 3,044; 
West Germany 3 9. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
1986 


Wess than 1/2 unit. 
*May include other precious metals. 


Commodi 1985 ; 
id coe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Limestone other than dimension 
thousands tons 809 917 8 N enanar 2i France 208; West 

Quartz and quartzite. ... -— do_ ___ 172 294 à France 2 0 284. We West Germany 6; Nether- 

ands 

Sand other than metal-bearing 

do. __— 8,801 8,789 3) Netherlands 1,709; France 1,100; 
West Germany 203. 
Sulfur: 
Elemental: 
Crude including native and 
byproduct |... .---- 7,511 16,903 _. Netherlands 11,689; West Germany 

1,846; Brazil 1 1,027. 

Colloidal, precipitated, sublimed — 213 189 hus Mexico 110; Italy 29; Argentina 19. 

Sulfuricacid..._____________ 159,551 147,341 am Netherlands 92,554; France 45,108; 

United Kingdom 3,171. 
Tale, steatite, soapstone, pyrophyllite 41,241 39,929 158 ge 7510 ate 102; w West Ger- 
ce 
Vermiculite, perlite, chlorite. —-— 17,213 6,322 Za Franco: N 7 17; United Kingdom 2,416; 
West Germany 119. 
Other: 
Crude thousand tons. .. 919 851 3) Netherlands 324; France 20; West 
Slag and dross, not e 5 
an not me 
do- 2,109 2,248 24 France 765; Netherlands 626; West 
Germany 606. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 94,446 71,376 =) none ade Netherlands 9,463; 
re 12. 
Carbon black _—---------------- 1,516 6,414 118 West Germany 2,773; Netherlands 
2,175; France 491. 
Anthracite______ thousand tons__ 70 86 __ France 37; United Kingdom 36; 
Netherlands 9. 
Bituminoununs _ do- 1,394 1,170 3) France 473; West Germany 321; 
Netherlands 205. 
Briquets of anthracite and bituminous 
COH. one ci do_ 39 4 — France 2; Switzerland 1. 

Lignite including briquets .. . do- 26 33 A N 22; France 10; United 
Coke and semicoke. e do— 759 550 sem 25 st Germany 221; France 198; Aus- 
Peat including briquets and litter 18,123 26,747 E Pus 23,658; Netherlands 2,202; 

West Germany 259. 
Petroleum: 
Crude. thousand 42-gallon barrels. . 84 = 
Refinery products: 
Liquefied petroleum gas 
do-—- 8,295 4,114 21 Noran 2,527; West 5 

697; United Kingdom 

Gasoline do- 28, 701 36,778 2, 775 Netherland 9,432, Sese ud 7,219; 
West Germany 7,01 6. 

Mineral jelly and wax da 20 17 3) Nigeria 4; Australia 2; France 2. 

Kerosene and jet fuel do- 8,499 10,172 -. Netherlands 1,958; West Germany 
1,951; bunkers 8,5 

Distillate fuel oi do- 20,417 28,663 MA West Germany 9, 989, Netherlands 
3, 924; France 3 239. 

Lubricants |... do... 2,557 2,597 1 Netherlands € 629; "West Germany 320; 

ance 

Residual fuel oi] _ _ _ _ — — do... 82,116 48,956 2,709 Netherlands 11,160; West Germany 
7,418; bunkers 12, ,334. 

Bitumen and other residues 

ccu 1,777 2,506 = France 631; West Germany 624; 

Netherlands 472. 

Bituminous mixtures. do- 101 128 2d etuer inda 96; France 13; West Ger- 
many 5. 

Petroleum coe do 537 421 m France 293; Netherlands 87; West 
Germany 26. 

FRevised. NA Not available. 
iTable prepared by Jozef Plachy. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 ; 
— oe Other (principal) 
METALS 
Alkali and alkaline-earth metals 
i metalas dss 895 200 20 West 8126 We 148: France 14. 
Alkaline-earth metals 233 221 (3) 15088 R. 20 est Germany 54; 
Aluminum: Mid 
Ore and concentrate 86,650 29,130 "m China 11,089; West Germany 
7,853; Guyana 7,042. 
Oxides and hydroxides |... 27,899 28,894 2,276 West German y 22,448, Nether- 
Ash and residue containing aluminum 16,575 9,134 39 West Germany 4,117; France 
2,834; Italy 1,086. 
Metal including alloys 
Do-cnnal ese EE E 62,708 71,290 4,527 France 18,728; Netherlands 
17,810; West Germany 15,694. 
Unwrought______________ 807,868 807,421 98 Netherlands 208 ,061; West Ger- 
many 23,399; France 18,896. 
Semimanufactures 96,017 110,109 462 West Germany 40, 372; France 
24,017; Netherlands 18,505. 
Antimony: 
Ore and concentrat,- - §,851 5,188 17 Bolivia 2,185; Turkey 1,200; 
Oxidees 811 810 9 France 404 4 China 153; United 
| om 
Metal including alloys, all form 215 885 E ri randa 208; China 62; 
Arsenie C nic: Oxides and acids 22 20 2 France 11: United pubs 6. 
n and hydroxides 25 25 -— Brazil 24; West German 
Metal incl luding alloys, all forms 3 1 Mainly from Netherlan 
Bismuth: Metal including alloys, all 
„ ee ee 23 8 _. United Kingdom 2; Weat Ger- 
many 1. 
Cadmium: Metal including alloys, all 
forms co 86 1,174 1,509 € Netherlands 716; China 235; 
| France 153. | 
Cesium and rubidium: Metal including 
alloys, all form «„ 3 3 -- All from West Germany. 
Chromium: 
Ore and concentrate 5,231 8,846 -- Netherlands 8,659; Republic of 
South * 102; West Ger- 
many 59. 
Oxides and hydroxides 1.026 787 () | West y 413; France 116; 
Netherlands 67. 
Metal including alloys, all forms ..... 456 536 () France 219; China 143; United 
Kingdom 109. 
Cobalt: 
Olde & nd hydroxides 5 35 64 Ze Kingdom $3. id 27 
and hydroxides |... = ni : : 
Netherlands 8. 
Metal including alloys, all forma 81 161 121 Ireland 17; Netherlands 10. 
Columbium and tantalum: 
Ore and concentrate 1,949 2,046 50 Canada 1,996. 
Ash and residue containing colum- 
bium and/or tantalumm ~~~ es 1 — All from United Kingdom. 
including all Seien all forms: 
Columbium (niobium) — ~~ ~~ ~~ 13 6 2 Austria 8; West Germany 1. 
Ds Tantalum. ______________ 21 40 17 West Germany 18; Austria 5. 
Ore and concentrate 3,315 3,722 189 Peru 2, 404; Australia 770. 
Oxides and hydroxid es 86 (3) ub 5 51; Italy 23; Fin- 
Sulfate 1,896 1,496 1 Netherlands 953; Italy 222; 
| ce 150. 
Ash and residue containing copper 70,838 43,114 3,715 ran p 170. Chile 7,187; Swe- 
n i 
Metal including alloys: 
e a: i o A a eh erue 152,480 119,423 3,949 France 29,866; United lom 
28,865; Netherlands 1 19 
Unwrou ght 421,483 464,095 2,085 Zeire 251 ,159; Zambia 41 141; 1; Re- 
public of South Africa 31 501. 
Semimanufactures — 46,668 50,069 187 West Germany 25,342; France 
10,531; Italy 5,532. 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : iid 
Y a Other (principal) 
METALS —Continued 
Waste and sweepings 
value, thousands. _ $2,467 $2,647 $196 FS rn — no. 
etu including alloys, unwrought 
thousand troy ounces. - 2,101 1,640 NA le ne eun France 161; 
Hafnium: Metal including alloys, all " n 
Iron and stee; = = m 
Iron ore and concentrate 
ing roasted pyrite 
tona. _ 18,997 18,056 ye a Teri France 4,284; Swe- 
„ 3 da- 1,576 52 ea S 
Scraebb do- 1,490 1.222 21 West Germany 528; France 394; 
Pig g cast iron, related à i 
iron, 
materials _____________ 124,197 186,815 156 France 79,465; West Germany 
16,042; Canada 11,958. 
Ferroalloys: 
Ferrochromium .......-- 49,686 45,310 za rea 7,650; "v ip 
Ferromanganese . __ 56,097 47,848 182 France 15,955; Norway 12,986; 
est Germany 
Ferromolybdenumm 591 709 a. nited Kingdom 450; Nether- 
lands 184; West Germany 100 
Ferronickel |... ....— 7,239 5,243 -— Colombia 1,678; Dominican Re- 
blic 1,228; Greece 646. 
Ferrosilicochromium — — — — — 3,157 2,253 -— est y 2,059; Nether- 
F 80,594 41,049 8 N. 215855 Poctugal 7,238 
errosilicomanganese , , orway , 
France 4, 696. 
Ferro silicon 80,947 28,667 E West Germany 10, 018; ; Norway 
Silicon metal... 559 873 3) B nee eie anos 277, 
Unapecifi ed 4,080 4,612 20 France 2,428; West Germany 
801; United Kingdom 551. 
Steel, primary forms 
thousand tons 1,161 1,020 () France 304; Netherlands 277; 
** West Germany 260. 
muy 916 956 1 France 216; West Germany 215; 
5 oa ce 
Netherlands 1 188. 
Universals, plates, sheets 
AAPA 892 995 () Netherlands 388; France 207; 
Hoop and stri do 128 182 (3) EUN 58; West 9 525 
F Netherlands 7. 
Rails and accessories 
do- 7 5 à West Germany 3; France 2. 
Wire do- 83 73 à i 
. a 15; France 7. 
Tubes, pipes, fittings 
EE 823 814 2 France 77; West ey 75; 
Castings and f ugh à 
orgings, ro 
t 58 55 8 West Germany 22; France 17; 
Netherlands 6. 
Ore and concentrate 114,691 76,144 ~— Peru 90, 348, Australia 18,003; 
Greece 10,002. 
Oxides c ncn 5,881 7,280 8 France 4,255; West Germany 
won Netherlands 183. 
Ash and residue containing lead_ _ _ — 54,908 41,869 1,146 11,884; United 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Lead —Continued 


Metal including all 
Scrap iin 


Metal incl alloys, all forms 
mm Metal including alloys: 
Dede tro e eu ec 


Mol num: 
and concentrat 


Oxides and hydroxides . .. 
Metal including alloys: 
Scrap 


Nickel: 
Ore and concentrate 


Matte and speis 
Oxides and hydroxides . .. 
Ash and residue containing nickel .... 
Metal including alloys: 

Scrap 


Platinum-group metals: 
Waste and sweepings 
value, thousands 


"e including MN unwrought 
and partly wroughgt —_ do— 


Rare earth metals including alloys, 
all forma „ 
Rhenium: Metal including alloys, all 
forms PDr‚„nd 
Selenium, elemen tall! 


See footnotes at end of table. 


1985 


527 
2,596 
1,923 

$9,886 
$16,089 


65 
Q 
168 


1986 


$13,574 


$22,22A 


— S. 2 


United 
States 


Sources, 1986 
Other (principal) 


Netherlands 2,927; France 1,196; 
Ireland 1,050 


France 17, 706; United Kingdom 
16,848; Mexico 18,262. 

United Kingdom 2.301; West 
Germany 934; France 580. 


West German 95; i a 
69; United m 23. 

All from France. 

Italy 43; West Germany 29; 
Switzerland 26. 

Italy 753; Netherlands 729; 
France 489. 


Italy 819; West Germany 360; 
France 87. 


Brazil 70,717; Congo 56,682; 
Australia 31,071. 
Ja 733; Netherlands 348; 
ce 147. 
Republic of South Africa 749; 


ce 633. 
Spain 2.610; United Kingdom 
2,262; Netherlands 1,044. 


Canada 7,667; China 3,262; 
Netherlands 2,823. 

Netherlands 73; West Germany 
53; United Kingdom 20. 


West Germany 16; Austria 8; 
France 8. 

TS Germany 7; oo ce 3; 

Netherlands 112 United King- 
dom 31; Austria 5. 

vise a 1,061; United King- 

Netherlands 959; bi ry tise 
812; United 

Australia Te Ne eae 127; 


Canada 1 
West Germany 959; eee 
297; United Kingdom 25 


West Germany 116; Netherlands 
45; France 34. 
Netherlands 2,197; Weat Ger- 
many 867; 259. 


Canada 
West Germany 415; N N 
183; United Kingdom 11 


Netherlands 36, 524: T dan 
$4,378; France $1, ,346. 

United Kingdom $11,565; France 
$2,064. 


Austria 36; France 14; Brazil 3. 


Mainly from United Kingdom. 
Netherlands 243; United King- 
dom 39; West Germany 21. 

Mainly from West Germany. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
MEM pute Other (principal) 
METALS —Continued 
Silver: 
Ore and concentrate? 
value, thousands $29,329 $21,270 $8,843 Peru $10,607; Bolivia $915. 
Waste and sweepings |... do— $1,275 $1,839 $302 West Ge $853; United 
Kingdom om $290. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces 41,226 43,918 25,078 d ce pe PA United 
| om 1,061. 
Tellurium and arsenic, elemental .. _ .... _ 83 79 _. Sweden 58; West Germany 18; 
= Netherlands 5. 
Ore and concentrate 556 102 -. Peru 40; Nigeria 33; Bolivia 18. 
Oxide 6 ˙m⁰ ee Lu 11 9 -- France 4; N 4: United 
Ash and residue containing tin 517 728 39 Netherlands 421; West Germany 
168; East Germany 42. 
Metal including alloys: 
e NOR 404 837 56 France 132; Ireland 59. 
Unwrou ght. 3,853 3,536 25 Denmark 1, ,959; Netherlands 
1,008; United Kingdom 292. 
Semimanufactures 288 402 1 Netherlands rg West Germany 
: ce 46. 
Titanium 
Ore and concentrate |... 122,299 106,814 Canada 96,897; Norway 9,746; 
Netherlands 533. 
Oxides ___________________ 7,208 5,904 48 West Germany 3,909; France 
981; United Kingdom 609. 
Metal including alloys: 
%%% 1.101 713 435 Canada 177; West Germany 42. 
Unwrou ght. 65 16 5 TE 5 6; United Ring 
| om 
Semimanufactures 147 130 5 Italy 29; West Germany 28; 
nited Kingdom 22. 
n: 
Trend concentrate 278 54 -— Hong Kong 52; Netherlands 2. 
Oxides 5 5 5 5 20 (3) China 19. 
Ash and resi F 2 5 -— All from West Germany. 
Metal including alloys , 
Serap ue A 102 95 3 Hong Kong 45; dr Kingdom 
30; West Germany 7 
Unwrought. ____________- 48 27 (3) Austria 9; 9; Netherlands 8; France 
Semimanufactures 113 142 4 5 127; United King - 
om 4. 
Uranium and/or thorium: 
Ore and concentrate 
value, thousands $4 $1,505 $1,500 Denmark $4; West Germany $1. 
Oxides and other compounds 
do... $647 NA 
Metal Dux haere alloys, all forms: 
Uranium do... $18 $2 $2 
Thorium ena eee. do____ $1 $20 um West Germany $15; France $4; 
Netherlands $1. 
Vanadium: 
Ore and concentrate 1 44 17 Australia 27. 
Oxides and hydroxides 4,049 4,056 54 China 2, Yi 9; 978, West Ge of South 
Africa 1 87 est Germany 
Ash and residue containing vanadium 18,091 9,123 — Re ii of South Africa 6,091; 
Mies E STRANY 2,445; Nether- 
Metal including alloys: 
Scrap ---------------— 3) 1 -— All from West Germany. 
Unwrouggnt 350 131 131 
ia Semimanufacturess (3) @) — Mainly from West Germany. 
c: 
Ore and concentrate 568,469 520,211 4,719 o Peru 51.584 „192; France 78, 927; 
eru 
Ondo Seas . See Sees 10,553 9,783 154 Netherlands 3 ,926; France 3,024; 
West German 1, 115. 
Blue powder 691 1,083 11 France 404; N erlands 379; 
West Germany 180. 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 ; 
Y e Other (principal) 
METALS —Continued 
Zinc —Continued 
/f AAA eme 771 788 _. West Germany 326; Switzerland 
215; France 97. 
Ash and residue containing zinc. 61,132 73,963 15,093 a ‘Germany 27,255; France 
Metal including alloys: 
89 10,081 7,310 159 Netherlands 3,638; West Ger- 
many 1,708; France 1 ,018. 
Unwrou ght 51,547 49,091 91 Netherlands 22, 450; West Ger- 
many 11,255; France 6,640. 
Semimanufactures _________ 18,826 18,762 15 France 15,535; West Germany 
2,055; Netherlands 1,030. 
Zirconium: 
Ore and concentrate 5,954 3,112 "e Netherlands 1,920; West Ger- 
many 598; Australia 489. 
Metal TH alloys: 
ISP tae oe ae ee yen 43 52 — France 35; United Kingdom 12; 
Netherlands 3. 
Unwrou ght. 3 3 3 
E Semimanufactures 128 188 10 France 163; United Kingdom 9. 
er: 
Ores and concentrates... 116,555 181,038 RS Norway 167,319; Australia 
13,717; West Germany 21. 
Oxides and hydroxides |... 849 102 1 West Germany 30; United King- 
dom 27; France 21. 
Ashes and residues 15,468 17,686 8,993 France 5, 052; Netherlands 1,212. 
Base metals including alloys, all forms 7 2 __ All from United Kingdom. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
) ee ee E erue 7,604 8,579 112 West Germany 6,729; Italy 690; 
Greece 340. 
cial: 
Corundum ______________ 8,200 8,011 16 Brazil 2,525; West Germany 
2,163; France 1,364. 
Silicon carb idee 5,532 4,710 4 West Germany 2, 718; Italy 1,189; 
Spain 234. 
Dust and powder of precious and semi- 
precious stones 8 
value, thousands $20,413 $22,442 $1,849 bor) ,980; United King- 
om 
ODE and polishing wheels and 
NAUSEUM 8,159 8,686 89 West Germany 1,077; Italy 599; 
Netherlands 493. 
Asbestos, cerulee 25,138 25,017 18 Canada 13,561; Republic of 
2857 Africa 8,509; U. S. S. R 
Barite and witherite.. --——-—------—- 8,193 8,439 E West Germany 7,145; France 
815; Thailand 165. 
Boron materials: 
Crude natural borates... 40,284 50,402 955 Turkey 48,657; Netherlands 442. 
Elemental _________________ 1 TE All from Sweden. 
Oxides and acids... ... 2,649 2,992 21 France 1,748; Italy 590; Nether- 
lands 220. 
Bromine _______________-_-_- 1,281 1,689 28 Israel 1,844; United Kingdom 
183; Netherlands 69. 
Cement 351,908 343,889 22 Netherlands 211 ,985; West Ger- 
many 111,992; France 9,844. 
CRO su a ß Ducks 165,853 162,764 18 mance: 141 676; Netherlands 
20, 869; West Germany 139. 
Clays, crude: 
tone ee 20,166 20,007 5 West Germany 9,224; Nether- 
ana 7,650; United Kingdom 
Chamotte earth. - -.----------- 58,917 73,552 1,148 West Germany 56,205; France 
12,434; Spain 3, 001. 
Fuller’s earth ... nn 1,520 1,173 18 United Kingdom 690; aa 
lands 206; Spain 15 
Kaolin 297,481 811,423 8,617 United Kingdom 121 291; 
ip aa 117,757; France 
Unspecified 215, 362 203,691 2 West Germany 166,846; Nether- 
lands 17,086; France 10,437. 
Cryolite and chiolite. . . --- -----— 48 32 P from Denmark. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG 117 


Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


aioe ec 
m, not set or close 
value, thousands 
Industrial stones do____ 


Diatomite and other infusorial earth _ _ _ 
Fel ur ; fluorspar, related materials: 


Fertilizer materials: 


d 
— and mixed.. do- 
Graphite, natural. 
Gypsum and plaster  . 


Mica: 
Crude including splittings and waste 
Worked including agglomerated 
splittings 


Nitrates, crude ___________--_-- 
Phosphates, crude .. ... thousand tons 
Phosphorus, elemental 
Pigments, mineral: 


Natural, crude ____ ~~~ 
Iron oxides and hydroxides, processed 
Potassium salts, crude „ 


See footnotes at end of table. 


1985 


$2,818,843 


$75,424 
463 
17,806 
7,773 
29,482 


111,219 


3,567 


827 
401,794 
180 
2,494 
117,065 


318 
19,617 
21,227 


4,561 


8,031 
40,155 


$11,587 
$4,974 
276,967 
1,344 


1986 


$3,819,058 


$69,980 
18,372 
1,662 
30,005 


108,014 


3,961 


1,850 
145,789 


202 
8,662 
89,460 


$14,767 
$6,233 
260,194 
1,841 


United 
States 


$262,896 


$18,172 


261 


Sources, 1986 
Other (principal) 


United Kingdom $1,684,698; 
U.S.S.R. $348,889; Israel 


Australia $8,083; Zaire $7,674. 
France 3,178; Spain 2,530; Den- 
mark 1,028. 


France p nd Hio Germany 
8,298; I 912 S 
France 4, 912; East Germany 
West Germany 734. 
Norway 25,875; Netherlands 
3,198; West Germany 592. 


Netherlands 100,662; France 
8,785; West Germany 3,258. 


Netherlands 3,041; West Ger- 
man ce 346. 

U.S.S. 497 Weste Germany 192; 
Netherlands 185. 

Kuwait 48; Morocco 20; Iraq 13. 

West Germany 516; USSR. 199. 

bars Germany 187; Netherlands 


uds — 610: Paraguay 

France 363,576; West Germany 
91,929; Netherlands 51,530. 

Ja 48; . 36; 

Re ublic of South Africa 369; 

est Germany 350. 

West Germany 72,171; France 

71,842; Netherlands 2,140. 


Netherlands 725; France 48; 


West Germany 16,774; East Ger- 
many 7,677; Netherlands 199. 


India 5,529; Madagascar 850; 
France 401. 


Switzerland "uU France 11; West 
silo 32,4857 

Chile 33, M ends 159; 
West Ge many a 

Morocco 1,450; public of South 
Africa 255. 


Republic of South Laa 119; 


ce 106; 
rue. 76; Republic of South 
est Germany 35. 
West ca 5,990; Nether- 
lands 620. 
West Germany 20,688; France 
10,183; East Germany 8,58]. 
xr $2,975; Switzerland 
Ireland $4,018; United Kingdom 
Spain 168,491; Norway 58,988; 
Finland 23, 153. s 


Netherlands 804; West Germany 
433; France 28. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 


Commodi 1985 1986 
En 9 Other (principal) 


INDUSTRIAL MINERALS —Continued 


Sodium compounds, n. e. s.: Carbonate, 
manufactured! 106,342 87,584 2 France 31, 644: West Germany 
28,677; Netherlands 27, 188. 
Stone, sand and gravel: 


Dimension stone: 
Crude and partly worked 
thousand tons 161 128 @) France E West Germany 33; 
y 7. 
Worked __________ do... 109 121 zx Hane 33; Netherlands 29; Italy 
Dolomite, chiefly IO 
do 52 46 sas West Germany 24; France 11; 
Netherlands 10. 
Gravel and crushed rock do 4,667 4,871 1 Netherlands 2,617; West Ger- 
many 852; United Kingdom 
Limestone other than dimension 
do_ _ _— 236 212 em United Kingdom 150; France 57; 
West Germany 4. 
Quartz and quartzite. . ___ do... 81 74 (* West Germany 56; France 9; 
Norway 7. 
Sand other than metal-bearing 
do- 9,756 10,243 1 Netherlands 8, 665; West Ger- 
many 1, 172; France 321. 
Sulfur: 
Elemental: 
Crude n luding native and 
byproduct ------------- 492,263 397,665 199,891 "nm tp 81 51,108; Nether- 
an 313. 
Colloidal, precipitated, sublimed .. 1,352 1,451 2 France 617; West Germany 535; 
Netherlands 228. 
Dise 5,366 4,224 25 West Germany 2,988; France 
1,049; Netherlands 110. 
Sulfuricacid...... _____ 654,344 153,947 @) West Germany 238,900; Nether- 
lands 139,323; France 131,816. 
Talc, steatite, soapstone, pyrophyllite 58,735 68,616 6,091 Spain 20,329; Netherlands 
12,520; Australia 10,668. 
Vermiculite, perlite, chlorite . — 78,340 57,843 ict Turkey 29,113; U.S.S.R. 17,216; 
West Germany 4,161. 
Other: 
Crude thousand tons 1,231 1,665 4 France 978; Netherlands 236; 
West Germany 228. 
Slag and dross, not metal-bearing 
do... 554 633 "es Netherlands 359; France 181; 
West Germany 93. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 77,545 100,974 90 France 97,643; West Germany 
1,780; Netherlands 1,320. 
Carbon: 
Carbon black T19 562 25,562 497 Notberlands 23,204; West Ger- 
many 1,233. 
Gas carbdoeonnn 24,426 23,419 77 France 13,562; West Germany 
8,890; United Kingdom 642. 
Anthracite. |... thousand tons 1,419 1,663 ee West Germany ue France 9; 
Netherlands 3. 
Bituminous ___________ do... 7,962 7,092 3,710 Republic of South Africa 1,820; 
est Germany 694. 
Briquets of anthracite and bituminous 
TTT do_ _ __ 135 93 ah West Germany 894; Republic of 
South Africa 195; China 177. 
Lignite including briquets do- 425 366 SM West Germany 325: East Ger- 
many 39; N etherlands 1. 
Coke and semicoke- _——----- do____ 2,510 2,349 66 West Germany 1,560; Nether- 
lands 416; nited Kingdom 89. 
Gas, natural, gaseous 
million cubic feet. 330,241 362, 400 er Netherlands 188,734; France 
100,886; West Germany 12,180. 
Peat including briquets and litter 140,327 168,245 2 Netherlands 106,449; West Ger- 


many 41,115; USSR. 19,502. 
See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 > 
y nie Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude. thousand 42-gallon barrels. 113,067 147,829 -— Saudi Arabia 40,455; United 
IO A om 28,895; Nigeria 
Refinery products: dE 
Liquefied petroleum gas 
do- 7,441 6,548 à Bici ree 8 ters Norwa 
United Kingdom 757. 
Gasoline do- 22,890 21,723 12 Netherlands 11,171; iv 1,865; 
United Kingdom ,094. 
Mineral jelly and wax do- 134 187 1 "o germany 81; Netherlands 
Kerosene and jet fuel. do- 1,993 2,263 4 Netherlands? 2,057; Algeria 63; 
mania 4 
Distillate fuel oil do- 33,958 36,252 219 Netherlands 255 560; United 
rer M ^ ; West Ger- 
Lubricante do- 4,054 3,878 115 France 21,547; Netherlands 991; 
United Kingdom 561. 
Residual fuel oil _ _ _ _ _ _ do- 50,719 61,667 eo Netherlands 22,258; U.S.S.R. 
17,666; Italy 3,712. 
Bitumen and other residues 
do- 803 1.270 3) 3 426; France 301; 
Bituminous mixtures. do 72 118 2 N etherands 60; France 36; West 
Petroleum coe do... 1,923 2,214 2,145 United Kingdom 48; West Ger- 
many 4 
Revised. NA Not available. 
1Table prepared by Jozef Plachy. 


WLess than 1/2 unit. 
*May include other precious metals. 


COMMODITY REVIEW 


Metals.—Jron and Steel.—A major devel- 
opment for Belgium's iron and steel indus- 
try in 1987 was the European Economic 
Community (EEC) Commission decision to 
compensate EEC producers for lost export 
sales to developing countries. The decision, 
taken in Brussels, permits European pro- 
ducers to convert part of their production 
quotas into EEC delivery quotas as a means 
of coping with the significant drop in com- 
munity exports worldwide. The export de- 
cline was caused by the weak U.S. dollar. 

The mechanics of the conversion favor 
those companies whose ratio of deliveries to 
the EEC is below average. Moreover, the 
process was designed so that those compa- 
nies with above average delivery ratios will 
not benefit from the system. 

A major result of the EEC Commission 
decision was a submission of complaint to 
the European Court of Justice by the Euro- 
pean Independent Steelworks Association 
(EISA). EISA alleged the decision was ille- 
gal since it was not consulted in advance 
about the pending action, via procedures 


required by the European Coal and Steel 
Community Treaty. It was said that EISA 
was particularly unhappy that, as a suppli- 
er with an above average ratio of deliveries 
to the EEC, its membership would be at a 
disadvantage, vis-a-vis sales, under the 
new system. Reportedly supporting EISA's 
stance on the matter was Belgium’s Cock- 
erill-Sambre SA (CS), the integrated steel 
producer. 

More broadly, CS has indicated strong 
support for the preservation of production 
quotas until 1990 as a means of facilitating 
the restructuring effort centered around 
CS' production activities. In 1987, output of 
Steel amounted to the 1982 level of 4.31 
million tons. Production was achieved, how- 
ever, with 12,000 workers, one-half the 
number required 5 years earlier and a 


. reduction of 2,000 below the 1986 level. In 


addition, the company planned to close its 
cold-rolled mill at Jemeppe, in southeastern 
Belgium, within the next 2 years and to 
modernize the nearby Liége cold-rolled mill 
to offset lost capacity resulting from the 
shutdown. It was expected that from this 
aspect of the CS restructuring program, 


120 


costs could be cut by $256.6 million. More- 
over, net losses could be halved from $109 
million to $54.5 million; however, the effects 
of a 2-week strike in January 1987 to protest 
the proposed layoffs may alter these pro- 
jections. 

Another dimension of the CS restructur- 
ing program entailed the reorganization of 
Disteel, the CS Belgian trading and distri- 
bution arm. Disteel consolidated 10 subsid- 
iaries into 5 new businesses organized by 
product categories and geographic areas. In 
particular, three distribution centers, each 
exclusive to long products, hot-rolled flat 
products, and cold-rolled flat products were 
scheduled for development, as were two 
additional operations, geographic in nature, 
that would handle other products. 

During the reorganization process, those 
plants deemed obsolete or inefficient, par- 
ticularly in the face of declining sales, were 
scheduled for closure. Furthermore, 120 out 
of 1,000 employees were terminated. 

As a means of reducing its vulnerability 
to competition, CS began diversification 
away from core steel production toward the 
value-added output of downstream activi- 
ties. In 1987, CS undertook expansion of its 
Phoenix works galvanizing operation with a 
new 240,000-ton-per-year line worth an esti- 
mated $68.2 million. In a related develop- 
ment, CS' Mechanical Industries was 
awarded a contract for a Galvalume line to 
be set up in the U.S.S.R. at the Cherepovets 
works, 300 kilometers north of Moscow. The 
contract provides for equipment supply and 
technology transfer of $20.9 million. 

Sidmar, Belgium's second largest steel- 
maker, increased its rolled steel production 
by 6.2%, from 2,500 tons in 1986 to 2,600 
tons in 1987. The company's raw steel 
output fell, however, to 2,860 tons in 1987 
from 3,110 tons the previous year, a drop of 
8.1%. The decline in raw steel output was 
the direct result of a strike against the 
company in February 1987, when about 
4,700 of the company’s 6,000 workers walk- 
ed out after failing to reach agreement with 
management over wages. The 4-week strike 
caused Sidmar to post a financial loss for 
1987. 

The Belgian pipemaker Tubermuese, 
owned by Laminoirs de Saint-Eloi, received 
an order worth $20.5 million from the 
U.S.S.R. for oil well pipe. The contract, 
however, was only a stopgap measure insuf- 
ficient to preclude the company’s bankrupt- 
cy, which occurred in February. The bank- 
ruptcy resulted from poor demand for tube 
and pipe and costly production operations. 
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In February 1987, the company was plac- 
ed in receivership, and it was uncertain 
whether production would resume. Soco- 
nord, the Brussels pipe-trading company, 
bid $10.4 million to take ownership of the 
tube and pipe manufacturer, including its 
melting shop, mill, and finishing businesses. 
Soconord also proposed average capital out- 
lays of $15 million to upgrade electric- 
furnace facilities in the Tubermeuse steel 
shop. Moreover, the suitor indicated a will- 
ingness to carry a social charge of $12.3 
million to be allocated to Tubermeuse’s 750 
employees in the event of a shutdown. 

In addition to this bid and a bid from the 
Chinese Government, the management of 
Laminoirs de Saint-Eloi had another option. 
It set forth a plan to restart production at 
Tubermeuse in June 1987 at an output of 
53,000 tons per year of bar, the minimum 
necessary to produce an operating margin 
sufficient to secure the capital required for 
modernization. The bank, which held the 
rights of sale to the Tubermeuse works, 
however, was not prepared to accept the 
Laminoirs plan despite the fact that financ- 
ing for the resumption of operations was 
successfully arranged. 

ALZ, the Belgian stainless producer, 
purchased a 2-meter-wide, cold-rolled mill 
to replace its existing 1.35-meter mill 
at a cost of $130.9 million. Plant-builder 
Schloemann-Siemag AG of the Federal Re- 
public of Germany supplied the company’s 
new reversing cold-rolled mill for reduction 
and temper rolling. The plant was schedul- 
ed to start up in June 1989. 

The new facility was purchased to replace 
ALZ’s existing 20-year-old mill, with a view 
toward improving product quality. Capacity 
was expected to rise from 80,000 tons per 
year in 1987 to 104,000 tons per year when 
the mill's operations commence. It was not 
expected, however, that output of CR strip 
would increase substantially. 

Lead and Zinc.—During late January and 
early February 1987, Vieille-Montagne SA 
(VM), the Belgian zinc producer, encounter- 
ed malfunctions of its Balen furnace. That 
problem, coupled with severely cold weath- 
er, cost the company about 5,000 tons of lost 
zinc production. Both problems were resolv- 
ed, however, and it was expected that out- 
put from Balen would amount to 170,000 
tons for the year. 

During the same period, VM brought its 
new 100,000-ton-per-year electrolytic zinc 
line at Auby in northern France to capacity 
levels. With the new facilities, total annual 
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capacity at Auby was more than doubled to 
210,000 tons. 

The new equipment was expected to pro- 
duce considerable cost savings. Only 60 
additional workers were hired at Auby to 
double production capacity. This compared 
with the 500 employees required to work 
the much older 100,000-ton-per-year facility 
at Viviez, in the south of France. 

The transfer of production from Viviez to 
Auby was a major element in the restruc- 
turing plan pursued by VM as a means of 
cutting losses. In addition, the company 
installed an 850-ton-per-day, zinc ore roast- 
ing plant at Balen allowing greater intake 
flexibility and cost efficiency. 

Manganese.—Belgische Vennootschap 
voor Mangaanproduktie (BVM), Belgium's 
manganese alloy producer, restarted pro- 
duction from one of its three furnaces at the 
end of April 1987. Closure of the facilities in 
1986 was the result of weakened demand for 
manganese alloys. Average annual output 
of 55,000 tons was reduced by 33%. 

In 1987, production was expected to 
amount to 40% to 70% of capacity. Total 
capacity of the three furnaces is 160,000 
tons per year. Reportedly, operations re- 
sumed in response to a depletion of stocks 
rather than to any improvement in the 
manganese alloys market. 

Titanium.—NL Chemicals SA, owned by 
NL Industries Inc., was to have invested 
$57.3 million in a titanium pigment plant at 
Langerbrugge, near Ghent. The new plant, 
expected to come on-line by the end of 1989, 
will use the chlorine process as opposed to 
the sulfate process utilized by the facility it 
was intended to replace. The chlorine pro- 
cess was expected to reduce the SO, emis- 
sions of the plant by 90%. 

Industrial Minerals.—Société Chimique 
Prayon-Rupel SA (Prayon) invested $5.3 
million in a new gypsum disposal system at 
its Ruisbroek, Puurs, facility, about 1,200 
kilometers south of Antwerp. The system 
carries gypsum slurry neutralized with 
chalk at Ruisbroek via a pumping unit and 
a high-density pipeline across the Rupel 
River and discharges into a large excavated 
clay pit at Rumst, 600 kilometers southeast 
of the plant. Because the pit rim is pitched, 
one level of diking was installed south of 
Rumst at a cost of $500,000. Also, it was 
determined that two additional levels of 
diking would be required to enable these 
pits to be used for at least 7 years. 

Environmental considerations were the 
major determinants of the slurry discharge 
method selected. The method itself entails 
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effluent emission at a depth sufficiently 
below the top layer of water so that neither 
planar disturbance nor gypsum is visible on 
the surface. Any excess water drains into 
the Rupel, where an automatic monitor 
tracks acid-alkaline levels for adherence to 
international standards for pH content. 

To control the Rupel’s slightly alkaline 
pH balance, Prayon, in August 1987, opted 
to carefully measure and control emissions 
rather than to apply an offsetting acidic 
compound that could have endangered the 
ecology of the Rupel. 

Mineral Fuels.—Coal.—In 1987, the Bel- 
gian Government accepted the recommen- 
dation of the Gheyselnick report. This re- 
port evaluated the operating losses of the 
coal mining sector of the economy and 
determined the funds needed to sustain the 
industry during 1987-96. In broad terms, the 
plan called for the reduction of operating 
losses to $98 million per year by 1996, as 
opposed to annual operating losses in 1987 
of $392 million. In addition, Government 
subsidization of the coal industry would be 
reduced from $220 million to $103.5 million 
over the next 10 years. Moreover, total 
employment in the coal mining sector was 
to be reduced from 17,200 in 1987 to 9,000 in 
1991. Finally, the amount of coal produced 
by Kempense Steenkolenmijnen (KS) would 
be reduced to 3.2 million tons in 1996, one- 
half the 1986 output. 

Specific implementation of the Gheysel- 
nick recommendations in 1987 entailed the 
closure of the Waterschei and Eiden Mines 
in September and December 1987, respec- 
tively, and the planned shutdown of the 
Winterschlag Mine by July 1988. All three 
facilities compose the eastern half of the 
Kempen Coalfield in the Province of Lim- 
burg. The decision to curtail production was 
based on the assessment that continued 
output of 6 million tons per year at the 
Kempen Coalfield would result in losses of 
$400 million per year. 

An immediate effect of the closures was a 
month-long strike by 18,500 miners, who 
protested the planned cut of 8,200 jobs. The 
walkout quickly spread from the three 
mines affected to all pits within Belgium, 
bringing mine output to a standstill during 
the month of March. 

Natural Gas.—In June 1987, the lique- 
fied natural gas terminal at Zeebrugge 
commenced operations, receiving Algerian 
gas. Distrigaz, the gas importer and distrib- 
utor owned 50% by the Belgian Govern- 
ment, extended its existing agreement with 
Algeria to purchase 3 billion cubic meters of 
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natural gas at a price of $3.19 per million 
British thermal unit (Btu) The contract 
between the two parties expires in the year 
2002. 

Meanwhile, an undersea pipeline schedul- 
ed to be built by Norway in 1993, will run 
1,000 kilometers between the North Sea and 
Zeebrugge. The pipeline is slated to carry to 
Belgium 2 billion cubic meters of natural 
gas from the Troll and Sleipner Fields in 
the northern sector of the North Sea. 

Nuclear Power.—Belgium's seven nuclear 
reactors operated at or near full capacity. 
The units, pressurized water reactors with 
double containment structures, accounted 
for 6896 of electricity production in 1987, 
compared with 66.7% in 1986. This share is 
among the highest for member countries of 
the International Energy Agency. 

Petroleum.—In June 1987, Petrofina S. A., 
the Belgian energy concern, and Neste Oy, 
the Finnish oil and chemicals corporation, 
reportedly invested $354.6 million and 
$190.9 million, respectively, in a new com- 
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pany, Finaneste. The new enterprise plan- 
ned to construct a steamcracker with an 
annual capacity of 450,000 tons of ethylene 
on the left bank of the Schelde River in 
Antwerp. In addition, Finaneste took over 
Petrofina's two existing steamcrackers and 
auxiliary plants at Antwerp. 

It was expected that these investments 
would increase Finaneste's annual ethylene 
production capacity from 550,000 tons to 
one million tons. The gain in output, cou- 
pled with Finaneste's proximity to refin- 
eries and Europe's main pipelines, was ex- 
pected to provide a highly efficient supply 
and distribution system. 

In a second deal, Petrofina and British 
Petroleum Co. (BP) agreed in principle that 
Petrofina would buy from BP its 50% share 
in the Sibp S.A. refinery in Antwerp, the 
largest in Belgium. With this acquisition 
Petrofina would center its continental Euro- 
pean refining and petrochemical activities 
in Antwerp. 


LUXEMBOURG 


In 1987, Luxembourg’s economy enjoyed 
GNP growth of 2.5%, low unemployment of 
about 1.5%, and negligible inflation. Within 
this milieu, minerals and metals accounted 
for a significant portion of Luxembourg’s 
foreign trade. Measured in terms of value, 
metals composed about 15% of imports; oil 
products approximately 9%; coal and coke 
nearly 4%; and unrefined minerals, about 
4% of total imports. Metals also amounted 
to 4% of exports. EEC and European Free 
Trade Association countries provided more 
than 90% of imports and took about 80% of 
exports. 

Despite corporate tax cuts of approxi- 
mately 2% of the GNP and concomitant 
increases of 4% in capital formation and 
2.5% in industrial production, raw steel 
production fell 10.9% from that of 1986, 
causing Luxembourg’s ranking to fall from 
30th to 32d among the world's steel produc- 
ing nations in 1987. Correspondingly, steel 
production as a percent of the GNP fell 
from just over 11% in 1986 to 9.9% in 1987. 

Several factors were responsible for the 
decline in steel output. They included a 
worldwide drop in steel demand, a reduc- 
tion in exports resulting from the falling 
U.S. dollar, imports from developing coun- 
tries at dumping prices, the risks attendant 
to the market liberalization set forth by the 
EEC Commission, and the inability of com- 
panies and EEC nations to coordinate ca- 
pacity reductions. 


In the first half of 1987, Arbed S.A., 
Luxembourg's only steel producer, incurred 
a first-half loss of $46.3 million, compared 
with a net profit of $21.9 million during the 
same period the year before. The drop 
resulted from a 1096 reduction in rolled- 
product deliveries and an erosion of 15% in 
prices. Consequently, the company operated 
at 70% to 75% of its capacity. 

In response to the adverse market condi- 
tions, Arbed undertook a program designed 
to pare down production costs $55 to $82 
million under 1986 levels. Specifically, the 
company reduced its labor force by more 
than 700 people and shut down a blast 
furnace at its Esch Beval works in southern 
Luxembourg. Moreover, in an attempt to 
sustain sales revenues, the company sought 
to raise prices on those steel products tied to 
the falling value of the U.S. dollar, thereby 
offsetting losses on its dollar-denominated 
exports. Simultaneously, Arbed's coated- 
sheet subsidiary Galvalange began market- 
ing a new coated product, Alugal. Composed 
of cold-rolled sheet coated with an alumi- 
num alloy of low silicon content, Alugal is 
especially useful in high-temperature appli- 
cations in the automotive industry, furnace 
construction, and domestic electrical appli- 
ances. 

The aforementioned drop in steel output 
resulted in a 9% decline in coal consump- 
tion. Luxembourg's coal demand is strongly 
linked to its steel industry, which takes 
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more than 80% of the coal imported. 
Luxembourg has neither indigenous coal 
and petroleum resources nor any oil refin- 
eries. In 1987, nearly 90% of oil products 
was imported from Belgium, with the re- 
mainder supplied by other European na- 
tions. In addition, 85% of Luxembourg's 
natural gas was imported from Belgium by 
Société de Transporte de Gaz (Soteg), jointly 
owned by the state and the private sector. 
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France provided the other 15%. Reliance on 
these two natural gas suppliers was 
supposed to be reduced, however, because 
the Government was negotiating several 
new contracts with other parties. 


Physical scientist, Division of International Minerals. 
Where necessary, values have been converted from 
francs (BF) to U.S. dollars at the 


Belgian rate of 
BF36.66 = US$1.00. 


Table 4.—Luxembourg: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
Cement, hydraulic 2 cc -- 853 340 295 *800 3810 
Gypsum and anhydrite, crule h tons_ _ 400 3450 400 420 3420 
Iron and steel: Metal: 
Pon (including blast furnace ferroalloys) — 2,316 2,168 r €2,880 2,652 32,905 
JJ! ere ae a en Bu 8,294 3,987 3,945 3,705 38,301 
i ufactures _____ 2,828 3,550 8,878 3770 3,800 
hates: Thomas slag, gross weight _______ 586 728 701 650 700 
Sand and gravel: 
Foundry sand____§_____________ tons e 2,000 1,500 eg 000 2, 000 
Other sand except glass sand 
thousand cubic meters. 108 140 510 *500 500 
OPV enc do- 129 135 80 61 10 
e: 
Construction 
Crusedʒdld do— —— 785 96 461 450 450 
Dimension: 
Rough cult: do— 12 8 = 5 6 
Facing square meters . 598 560 245 250 800 
ished |... cubic meters 623 129 800 750 180 
e: 
Polished _______ square meters 1,775 1,260 1,694 *1,500 1,600 
F a 299 209 1,830 *1,000 850 
Slate slabs ss thousand pieces — 834 646 683 4700 150 
Indus i "ial: 
I lom ite 330 350 E *100 200 
Guartzit᷑eee LL LLL 2L Loc - 20 25 1 *10 16 


Table includes data available through June 24, 1988. 
In addition to the commodities li 


clays and manufactured phosphatic fertilizers other than Thomas 


go e produced, but data are not published, and information is inadequate to make reliable estimates of output levels. 


The Mineral Industry of 


Bolivia 


By Pablo Velasco! 


The mining sector historically has been 
the backbone of Bolivia's economic develop- 
ment and remains a major source of foreign 
exchange, tax revenues, and employment. 
Tin has been the country's most important 
mineral, providing more than 9096 of the 
total nonfuel mineral export sales, with 
antimony, gold, lead, silver, tungsten, and 
zinc being the other important nonfuel 
minerals. 

The year 1987 was a difficult one in the 
long history of Bolivia's mining industry. 
The real value of mine production was at its 
lowest level in 9 years, and employment fell 
drastically. 

In a historic change, the state mining 
corporation, Corporación Minera de Bolivia 
(COMIBOL) was decentralized by Supreme 
Decree No. 21377. Today COMIBOL oper- 
ates as a holding company with five autono- 
mous subeidiary mining companies and two 
autonomous smelter enterprises. This reor- 
ganization replaced the former inefficient 
centralized administrative system that had 
directed and controlled more than 21 min- 
ing companies and 11 service subsidiaries. 

Tin has become a commodity of reduced 
significance in the national economy, which 
it had dominated since 1900. However, at 
yearend there was an indication that the tin 
crisis, caused by a sharp drop in prices, was 
over, and the mineral industry was stabiliz- 
ed with prospects of a modest recovery in 
1988 and years ahead. 

The Bolivian economy expanded slightly 
in 19877 after 5 consecutive years of decline. 
Preliminary estimates indicate that the 
growth was slightly more than 2.096 rela- 
tive to that of 1986. Rigorous economic 
measures imposed in mid-1985 succeeded 
in curbing hyperinflation and stabilizing 
the currency. However, low world market 


prices for Bolivia's hydrocarbons and min- 
eral exports, as well as the restructuring of 
several state-owned enterprises, led to 
large-scale reduction of personnel in both 
the public and private sectors. Unemploy- 
ment averaged 20% during 1987. 

The Government’s economic reactivation 
program, announced in July 1987, aimed to 
reform the banking system, promote ex- 
ports, and create a climate more favorable 
to foreign investors. Nevertheless, as of late 
1987 many of its proposals had yet to be 
implemented. Internal structural problems 
such as high transportation and credit costs 
continued to inhibit recovery and economic 
expansion. 

Bolivia remained dependent on natural 
gas exports to Argentina for a large portion 
of its total export earnings. Hydrocarbons 
and nonfuel mineral exports accounted for 
81% of the total export value. In 1987, the 
hydrocarbons sector contributed 44% of to- 
tal exports; nonfuel minerals, 37%; and 
agriculture and others, 19%. 

Government Policies and Programs.— 
The policy of the present Government is to 
create an environment in which individuals 
and private companies are free to search for 
new ore deposits, to invest in them, and to 
benefit from the effort and capital expend- 
ed. New tax laws that support this policy 
are equitable for the investor, labor, and the 
country. 

The restructured COMIBOL, as a holding 
company, is headed by a general board of 
directors that includes a president, two 
board members appointed by the President 
of Bolivia, and one board member appointed 
by the Miner’s Union Federation (FSTMB). 
The general board of directors appoints 
COMIBOL's general manager and those of 
the subsidiary companies. The board of 
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directors approves COMIBOL’s budget, de- 
lineates company policies, and approves and 
supervises the leasing contracts of the com- 
pany's mining properties. 

The five subsidiary mining companies 
under direct supervision of COMIBOL are 
Cía. Minera de Oruro (Oruro Mining Co.) 
responsible for the San José tin-silver mine, 
Huanuni tin mine, Bolivar tin-zinc silver 
mine, María Luísa tin mine, and Poopó tin 
mine; Cía. Minera de La Paz (La Paz Mining 
Co.) responsible for the Caracoles tin mine; 
Cía. Minera de Potosí (Potosi Mining Co.) 
responsible for the Unificada-del Cerro Rico 
de Potosí tin-silver mine and the La Palca 
tin fuming plant; Cía. Minera Quechisla 
(the Quechisla Mining Co.) responsible for 
the San Vicente zinc-silver mine, Chocaya 
tin mine, Tasna bismuth-gold mine, Tatasi 
lead-zinc-silver mine (it also will be in 
charge of the hydroelectric plant of Rio 
Yura and the Pulacayo mining equipment 
factory); and Cía. Minera del Oriente (the 
Eastern Mining Co.) responsible for the 
Mután iron-manganese mine. 

The two subsidiary smelting companies 
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created with their own boards of directors 
and management were (1) the Complejo 
Metalürgico de Vinto (the Vinto metal- 
lurgical complex) formerly Empresa Na- 
cional de Fundiciones, in charge of one 
antimony and two tin smelters at Vinto 
near Oruro City; and the Complejo Metalür- 
gico de Karachipampa (the Karachipampa 
metallurgical complex), which will be in 
charge of the Karachipampa lead-silver-zinc 
smelter in the Potosí Department. 
COMIBOL was authorized by the Govern- 
ment to lease some of its mining properties 
to cooperatives composed chiefly of former 
workers of the company. The cooperatives 
will pay COMIBOL a rent of at least 1% of 
the net value of the minerals produced, and 
the lease contract will be for a minimum of 
5 years and up to a maximum of 10 years. 
COMIBOL was authorized to rent the Cata- 
vi tin mine, the Colquiri tin mine, the 
Colquechaca tin-silver mine, the Japo tin 
mine, the Santa Fé tin mine, the Morococa- 
la tin mine, the Viloco tin mine, and the 
Machacamarca beneficiation plant. 


PRODUCTION 


In 1987, the Bolivian mining industry 
experienced a profound structural change. 
The regulations implemented by the Gov- 
ernment after the collapse of the tin market 
in October 1985 were directed toward the 
reestablishment of the mining industry to a 
higher level of competency within the con- 
text of a free economy without subsidies, 
but with some financial and foreign ex- 
change constraints. After 5 years of econom- 
ic recession in the country, a new expansion 
cycle appeared to have begun. The volume 
of mining output increased by 25% in 1987 
compared with that of 1986. The reacti- 
vation program produced more diversifica- 
tion in the mining sector with increased 
output of precious metals. The medium-size 
mining sector was the major factor in this 
improvement. In contrast, COMIBOL’s pro- 
duction fell by about 59% compared with 
that of 1986, owing to the closure of several 
unprofitable tin mines during the first half 
of the year in accordance with the Govern- 
ment's rehabilitation guidelines. 

Tin production by sectors during 1987 


showed COMIBOL with a sharp decline of 
91% to 384 tons compared with that of 1986, 
the lowest output ever registered by this 
state-owned corporation. This compares 
with COMIBOL’s record high tin output of 
33,740 tons in 1977. In 1987, COMIBOL’s 
output of tin represented only 5% of the 
total. The medium-size mines accounted for 
28%, and the small-size mining sector and 
cooperatives accounted for 67% of the total. 

Other important mineral commodities 
produced in 1987 included silver, which 
emerged as the country’s second most im- 
portant mineral with an increase of 47%, 
followed by lead, 190%; zinc, 17%; and gold 
261%. The expansion in gold production 
was due to a decrease in illegal sales to 
neighboring countries, to better prices off- 
ered by the Banco Minero de Bolivia (BA- 
MIN) and private buyers, and to a favorable 
exchange rate. The level of gold obtained by 
the BAMIN agency was approximately 2.7 
tons, which almost equals the production 
capacity of the country. 
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Table 1.—Bolivia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987P 
METALS? 
Antimony: 
Mine output, Sb content 9,951 9,281 8,925 10,243 10,635 
l.. 8 14,192 861 762 1,171 1,728 
A mine output, arsenic trioxide, arsenic 
J NIA DERE ENP CEN EE 107 144 361 241 132 
Beryll ee 8 0 concentrate: 
roses Wielt E. eons EN Xo 42 
BeO content hh cec Da = —-- ee 8 
Bismuth, mine output, Bi content 6 3 159 45 1 
Cadmium, mine output, Cd content 143 124 104 36 15 
Copper, mine output, Cu content 1,982 1,610 1,665 338 9 
Gold, mine output, Au content’ _ _ _ troy ounces - 49,217 40,827 *30,000 24,531 88,585 
Iron ore: 
Gross weight? ________________-___ 10,939 256 8 17 11 
di Content 20 o o oe s 7,001 4 TC 11 q 
Mine output, Pb content 11,838 7,448 6,242 3,121 9,043 
Metal inc uding alloys --------------- 301 185 231 182 201 
Manganese ore: 
Gross weiggũtt 61 s -- (*) z 
Mn content ------------------——- 28 =e nm (?) EN 
Silver, mine output, Ag content 
ru thousand troy ounces. . 6,025 4,560 8,580 8,058 4,508 
Mine output, Sn content 25,218 19,911 16,136 10,479 8,128 
Metal, smelteernnrnrnn 14,164 15,842 12,859 1,618 2,610 
Tungsten, mine output, W content 2,449 1,898 1,643 1,095 638 
Zinc, mine output, Zn content 41,132 37,770 31, 110 33,472 89,122 
INDUSTRIAL MINERALS 
F! ͥͥͥͥꝛ¹Ü uan 516 984 1,282 129 1,337 
CalCite uc == Seer ae 165 *150 23 300 600 
Cement, hydraulic. - - ---------------—-- 327,300 285,600 379,500 295,200 396,017 
Gypsum, CUO uon w 750 700 700 700 700 
f/); ͤ y er eet see 10,000 10,000 10,000 10,000 10,000 
Sulfur r0ĩw i c ek 8,010 1,878 2,141 4,130 8,746 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic feet. 178,059 113,206 164,118 160,858 161,197 
Market able do— 18,652 78,047 18,255 18,161 14,819 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. _ 128 601 593 540 514 
Liquefied petroleum gas do— 509 1.136 1,460 1,406 2,097 
Petroleum: 
iL Mem PEN do... 8,100 1,621 1,245 6,956 6,890 
Refinery products 
asoline - --------------- do— 2,917 2,728 2,784 2,988 8,318 
eue! 88 56 548 
Keros ene do... 647 653 578 358 360 
Distillate fuel oil do-— 1.544 1,496 1,489 1,958 2,108 
Residual fuel oli do— 928 727 535 474 222 
Lubricant ---- do— 115 74 67 107 107 
Liquefied petroleum gas do- 475 1.712 1,788 542 473 
Unspecified. do— — 550 20 12 66 73 
Refinery losses do... 66 87 8 5 848 
TOUR]: anu eei eid do... 1,811 8,045 7,834 7,085 7,556 


*Estimated. Preliminary. "Revised. 

1Table includes data available through June 1988. 

In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, crushed and 
broken Pone and dimension stone) are produced, but available information is inadequate to make reliable estimates of 
output eve 

JUnless otherwise specified, data represent actual production by Corporación Minera de Bolivia (COMIBOL) and small- 
and medium-size mines. 
9 aium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in 
via.) 

5Small- and medium-size mines output sales to Banco Minero de Bolivia (BAMIN) and COMIBOL exports (small- and 
medium-size mines cannot legally export gold). 

*Data represent exports and are regarded as being equal to production. 

"Reported as zero. 

5Refinery fuel not reported separately, if at all, in recorded data. 
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TRADE 


Total exports decreased by 1596 compared 
with that of 1986, due primarily to decreas- 
ed revenues from minerals and hydrocar- 
bon sales. Foreign exchange reserves 
dropped substantially in 1987, due in part to 
Argentina's delayed payments for natural 
gas purchases. Hydrocarbon sales to Argen- 
tina, which accounted for more than one- 
half of Bolivia's total legal exports, dropped 
by 30% compared with that of 1986. Total 
exports were estimated at $562 million? 
compared with $665 million in 1986. Non- 
fuel mineral export revenues increased 5% 
compared with those of 1986 to $207 million 
or 37% of the total exports. Natural gas con- 
tributed 44% or $249 million of the coun- 
try's total export value, exceeding the non- 
fuel mineral export revenue for the fifth 
consecutive year. Tin, traditionally Boliv- 
ia's main export, totaled 10,105 tons valued 
at $69 million, a decrease of nearly 40% in 
volume and 34% in value relative to that of 
1986. 

Compared with that of 1986, exports of 
other nonfuel minerals such as gold increas- 


ed in volume 27896 and increased in value 
366%. Lead decreased in volume 42% and 
decreased in value 15%, silver decreased in 
volume 3.4% but increased in value 22.1%, 
tungsten decreased in volume 19% and 
decreased in value 23%, and zinc increased 
in volume 11% and increased in value 17%. 
The European Economic Community ac- 
counted for 53% of the total export value of 
mining and metallurgical products and the 
United States, 27%. The remaining 20% 
was distributed among the European Free 
Trade Association, the Council for Mutual 
Economic Assistance, Asia, the Andean 
Pact, the Latin American Integration Asso- 
ciation, and others. 

Officially registered imports in 1987 to- 
taled $776 million, an increase of 9% com- 
pared with that of 1986. Total exports to the 
United States declined 11% compared with 
that of 1986 to $113 million, while imports 
from the United States increased 26% over 
those of 1986 to $139 million. New currency 
was issued at the end of 1986. 


Table 2.— Bolivia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1986 1987 e 
Antimony: 
Ore and concentraleteteteteea „ 7,308 10,761 NA. 
GC —————— n 652 683 All to United Kingdom. 
Metal including alloys: 
1 ee a ar ae ³²⁰ d Ard 50 652 Brazil 441; Spain 115; 
Colombia 48. 
Al forms em 8 469 388 United Kingdom 253; 
Brazil 135. 
Arsenic: Trioxides and other compounds 241 132 NA. 
Barite and witherite _-— ------------------------——- 129 1,337 NA. 
Beryllium: Ore and concentrate _-—-—----------------- ES 42 NA. 
Bismuth: Ore and concentrate -------------------—- 45 MIN 
Copper: Ore and concentrate —-—-—------------------- 568 T NA 
Gold: 
Ore and concentrate troy ounces. _ 7,969 39,429 NA 
Metal including alloys, unwrought and partly wrought __ .. 1,638 44,040 NA. 
Iron and steel: Iron ore and concentrate 11 1 NA. 
Ore and concentrate _—-—----—-----------------——- 12,886 1,436 NA. 
Metal including alloys — - - - - - - - - - - — 8 All to Panama. 
Manganese: Ore and concentrate ee 
Silver: Ore and concentrate thousand troy ounces. — 5,055 4,884 NA. 
Sodium compounds, n.e.s.: Carbonate, natural... ges 20 NA. 
Sulfur, allforine v eee ee 4,730 8746 NA 
Tin: 
Ore and concentrate ________--~~-~-~-~-~_~----~-~ 8,618 8,255 NA. 
Ash and residue containing tin kilograms. _ 330 ZH 
Metal including alloys, all form 8,609 2,096 Colombia 409; Chile 
195 United States 
Tungsten: Ore and concentrate... k 1,504 1,220 NA. 
Zinc: Ore and concentrate... - - -—---------------—— 35,572 39,639 NA. 


TRevised. NA Not available. 
1Table pre 


available at the time of publication. 


by H. D. Willis. Table includes partial provisional export data. Import data for 1985-87 were not 
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Table 3.—Bolivia: Imports of mineral commodities: 


(Metric tons unless otherwise specified) 


Commodity 1988 1984 United 
States 
METALS 
Alumin 
iden and hydroxides 
value, thousands $39 $24 $8 
Metal including alloys: 
Unwrou ght. 459 50 ER 
Semimanufactures 871 847 4 
Chromium: Oxides and n li. Sa 1 iim 
Cobalt: Oxides and hydroxides 
ieri oo as $3 $1 aoe 
Copper: Metal! including all 
nwrougnt do— —— $2 
mimanufactures. . 392 210 


DUO SM DUMMIES E SEE MEIN 11 Lut 
Pig i on: cast iron, related mate- 
Il ⁵³ . 401 112 EN 
shat e 89 126 
erromangan ese es 
Unspecified .... 1,271 250 i 
Steel, primary forms 8 338 81 TT 
Semimanufactures 
Bars, rods, anglés shapes, sections 15,581 16,097 90 
Universals, plates, sheets 17,332 8,626 463 
Hoop and strip 280 163 (?) 
Rails and accessories 2,309 80 dis 
T" CP 852 1,079 115 
Tubes, pipes, fittings - --—----- 20,420 16, 818 632 
Castings and forgings, rough ...... 1,660 1,106 4 
Lead: 
Mi laua 77 3 E. 
etal inclu o 
n = da PF 1 10 5 
Semimanufactures 
value, thousands $2 $2 TN 
Magnesium: Metal including alloys, 
semimanufacturess - -—------— 1 XN 
Mercury) value, thousands_ — $4 $1 $1 
Molybdenum: Metal including alloys, all $3 $1 
2% oy at Sy et 0. 8 pue. 
Nickel: Metal including alloys, semi- 
manufactures do $33 $1 Em 
Platinum-group metals: Metals including 
alloys, unwrought and partly rouen T 
5 metals including alloys, "all = B ui 
Silver: er: Metal including ; alloys, unwrought m 
and partly wroug 
‘ value, thousands ke $2 aos 
Tin: Metal including alloys, semimanu- 
factures do TEN $1 pes 
Titanium: Oxides. - -- - - -------—- 30 30 Do 
n: Metal including alloys, all 
p forme 5 value, thousands $34 $43 Ten 
e: 
Ore and concentrate do— $1 zx 
Oxides _—-— ----------------—- 22 16 - 
Metal including allo 
Unwrought. . ie „ 710 117 RENE 
Semimanufactures 1 4 4 
Other: 
Oxides and hydroxidess 28 113 icr 
Ashes and residues 
value, thousands SR $2 $2 
Base metals including alloys, all forms m 1 ^ 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


West Germany $12; Peru $2. 

All from Brazil. 

Brazil 209; Argentina 79; France 31. 
All from West Ge Germany. 


All from Argentina. 


Japan $3. 
Peru 149; Brazil 55; West Germany 


Argentina 106; Brazil 6. 


Brazil 93; Belgium-Luxembourg 33. 
oa 105 razil 29; West Ger- 
Jajan an Argentina 4. 

entina 6, 247; Brazil 5,751; 

S.S.R. Ll 78. 
Brazil 3,971; Japan 2,652; Chile 598. 
Brazil 96; West Germany 67. 
United om 41; Japan 21; 
hang 

Argentina 477; Brazil 150; Chile 123. 
Argentina 7,412; Japan 4,310; Brazil 


,960. 
Peru 840; U.S.S.R. 168; United King- 
dom 53. 


All from Peru. 
Peru 5. 
All from West Germany. 


All from Belgium-Luxembourg. 
All from Argentina. 


All from West Germany. 


Do. 
All from Panama. 


Finland 18; West Germany 7; Argen- 
tina 2. 


All from Netherlands. 
West Germany 13; Netherlands 2; 
Peru 1. 


Peru 96; Brazil 21. 


Sraz 103; West Germany 9; Canada 


All from Brazil. 
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Table 3.—Bolivia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 > 
9 Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
1 Corundum, emery, pumice, i 
MOTOR tor ONE E US E 1 
Grinding and polishing wheels and 
Ludere dete o alee ALTE 39 41 1 Brazil 18; Peru 7; Norway 5. 
dea Crude uisu tis m E 690 704 = Brazil 448; Canada 253; France 2. 
Boron materials: 
Crude natural borates 2 ae 
Oxides and acid 2 -— All from West Germ 
Cement... eee eee 7,871 5,087 244 . 8,992; Chile $00; Brazil 
ie es Aen Lie ce 2 10 1 Chile9. 
Clays, cru lle 104 241 86 Argentina 114; Brazil 45. 
Diamond: Gem, not set or strung 
value, thousands $4 — 
Diatomite and other infusorial earth .. .. _ 5 375 370 West Germany 5. 
Fertilizer materials: Manufactured: 
Ammonia ---------------—-- 94 21 _. Brazil 16; West Germany 5. 
Nitrogenous_______________~- 4,793 7,347 75 Netherlands 5,086; West Germany 
1.283; Brazil 588. 
Phosph ati ge 802 -- N etherlands 470; Argentina 301; Bra- 
Potassic __-_____~________-_ _ 6 112 a Netherlands 111; Brazil 1. 
Unpecified and mixed - - -------- 158 5,916 5,900 Brazil 11; West Germany 4. 
Graphite, natura. 13 3 --— All from Brazil. 
LIm8 n oL cA a 2 178 -— Brazil 133; Chile 45. 
Magnesium compounds: Magnesite, crude 50 1 -— All from Brazil. 
Nitrates, crule Sa 15 -— All from Chile. 
Phosphates, f a 2 se 
Pigments minera ur mineral: Iron oxides and hy- 
roxides, processed 45 81 8 West Germany 52; Belgium-Luxem- 
bourg 12; Argentina 8. 
Precious and semiprecious stones other 
than diamond, synthetic 
value, thousands e $4 _. All from France. 
Pyrite, unroas teu ae 10 10 
Salt and brine... value, thousands $1 — All from Panama. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 5,317 1.762 1,394 West Germany 363; Brazil 5. 
Sulfate, manufactured |... 1,114 087 1 Peru . Germany 361; Argen- 
tina 166. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 1,085 1,312 14 Brazil 1,251; Argentina 47. 
Workeeltllll --- n 4 T All from Brazil. 
Gravel and Mesure Kk e 56 PAD 
r and quartzitee 2 — All from Argentina. 
d other t 5 POE 140 56 14 Argentina 42. 
gom Colloidal, precipitated, 
sublieedd 6 8 1 West Germany 5; Italy 1. 
Sulfuric acid... - - - -- --- -- -— 534 88 -. Chile 60; Brazil 22; West Germany 6. 
E steatite, soapstone, pyrophyllite .. _ 18 14 — Brazil 10; West Germany 4. 
er: 
Crude «444 43 37 — Brazil 32; Ecuador 5. 
Slag and dross, not metal bearing 1 oo 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,096 828 re Brazil 484; Chile 344. 
Carbon black __________------- 2 11 5 Argentina 4; Brazil 2. 
Coal: All grades excluding briquets 960 72 -. All from Chile. 
Coke and semicocke „„ 258 154 _. Argentina 86; Colombia 38; Brazil 20. 
Petroleum refinery products: 
Liquefied petroleum gas 
value, thousands. .. Ts $2 $2 
Gasoline, motor . 42-gallon barrels. - 102 68 17 Brazil 51. 
Mineral jelly and wax do_ _ —_— 2,448 3,573 464 Argentina 2,983; West Germany 102. 
Kerosene and jet fuel 
value, thousands ae $5 $5 
Distillate fuel oil _42-gallon barrels. — Ee 48,565 te All from Brazil. 
Lubricant .-..-- do- __— 33,565 8,715 3,458 Brazil 3,591; Argentina 826. 
Residual fuel oil do— 53 m 
Bitumen and other residues do—- 108 A 
Bituminous mixtures do. _ __ 11,241 351 12 Brazil 327; Chile 12. 


iTable prepared by H. D. Willis. Import data for 1984 were the latest available at the time of publication. 


2T ess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Antimony.—The Bolivian antimony pro- 
duction was entirely by the private mining 
sector of which the medium-size mines pro- 
duced 64% and the small-size mines, which 
includes the cooperatives, produced the re- 
maining 36%. During 1987, Bolivia’s anti- 
mony mine production increased by 4% 
over that of 1986 to 10,635 tons. Empresa 
Minera Unificada S.A. (EMUSA), operating 
the Chilcobija and Caracota Mines, is by far 
the largest producer of antimony concen- 
trate, followed by Empresa Minera San 
Juan Ltda. and Empresa Minera Hermanos 
Bernal S.A., producer of antimony trioxide 
and antimony alloys at its Palala smelter in 
Tupiza, Potosi Department. 

In September 1987, Laurel Industries of 
Cleveland, Ohio, the United States, made a 
tentative proposal to the Bolivian Govern- 
ment to construct an antimony trioxide 
smelter in Bolivia provided that there was 
an assured market for the output and two 
older antimony smelters in the country, 
which reportedly were operating below ca- 
pacity. However, Laurel asserted that the 
quality of these plants’ output did not meet 
Laurel’s requirements. 

Laurel was considering an association 
with EMUSA on this project. Bolivia has 
sufficient antimony reserves to supply the 
planned processing plant. 

In 1987, the prices for clean antimony 
concentrates and antimony ore were on the 
rise. Consumers were reporting a lack of 
clean concentrates below $19 per ton, with 
some businesses booked as high as $19.75 
for good Bolivian antimony. Bolivian lumpy 
ore of EMUSA origin had been sold at up to 
$23 per ton with some expectation of a $1 or 
$2 increase in the near future. 

Chinese antimony, with its minimum 30 
parts per million mercury and selenium 
impurity content, continues to trade at deep 
discounts to Bolivian and South African 
origin ores, although the Chinese are cur- 
rently trying to push up the price for their 
best-quality concentrates to about $15 per 
ton. | 

Gold.—For many years prior to 1983, 
mining had been the principal contributor 
to Bolivian exports. Since then, oil and gas 
have edged mining into second place ac- 
cording to official figures. Within the min- 
ing field, tin has long been considered king, 
although gold, lead, silver, tungsten, and 
zinc have made important contributions, 
and until its price collapsed, tin was believ- 


ed to account for 70% of the foreign ex- 
change derived from mineral exports. 

Gold has been given only passing mention 
in any discussion of Bolivian mining. Com- 
pared with silver and base metals, gold 
production has been, according to Govern- 
ment statistics, relatively insignificant. 

Official gold production figures are inac- 
curate. They reflect the reported but not the 
actual production total and fail to account 
for the considerable quantities of gold that 
are regularly smuggled out of the country. 
Unofficial but more reliable estimates by 
industry watchers place yearly output near 
20 tons (643,000 troy ounces). This puts the 
value of gold production in the same range 
as the export value of all other metals, 
aproximately $207 million. 

Based on gold sold to BAMIN, the Minis- 
try of Mines and Metallurgy reported that 
Bolivia's total gold production in 1987 was 
88,585 troy ounces, an increase of 277% 
compared with that of 1986. The principal 
source of gold production in Bolivia contin- 


ued to be 78 gold mining cooperatives oper- 


ating in the goldfields of Guanay, Huayti, 
Mapiri, Teoponte, and Tipuani (north of the 
city of La Paz), which accounted for 82% of 
total production. The medium-size mining 
sector contributed 1896 of the total output. 
In this sector, Inti Raymi S.A. has become 
the largest private gold producer in Bolivia 
with its open pit operation at La Joya near 
the city of Oruro. In 1987, Inti Raymi 
produced 15,458 troy ounces of gold or 98% 
of the medium-size mining sector's produc- 
tion. The U.S. Overseas Private Investment 
Corp. approved a loan to increase the pro- 
duction level to 4,000 tons of ore per day, 
which should bring the project into a world 
class mine category, a first for a hard-rock 
gold mine in Bolivia. 

Lead, Silver, and Zinc.—Production of all 
three commodities was up substantially 
compared with that of 1986. Lead ore and 
concentrate increased 190% to 9,048 tons, 
silver was up 47%, and zinc was up 17%. 
Metallic lead, including alloys, output in- 
creased 10% compared with that of 1986. 
The medium-size mines sector was the dom- 
inant lead, silver, and zinc producer with its 
mines producing 72% of the lead, 52% of 
the.silver, and 91% of the zinc. The major 
producers were Cía. Minera del Sur S.A. 
(COMSUR), Cía. Quioma S.A., and Cía. Min- 
era Tiahuanacu Ltda. Most of the rest of the 
nonferrous output was by the small-size 
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mines and cooperatives. 

COMIBOL, once the largest producer of 
all commodities, fell to the last category 
with 11% of the lead output, 28% of silver, 
and 7% of zinc. 

An invitation issued in 1987 to prospec- 
tive partners in Bolivia's much troubled 
Karachipampa lead-silver smelter failed to 
elicit any interest from smelters overseas. 
Despite the positive results of a feasibility 
study by Federal Republic of Germany con- 
sultants (Stolberg Consulting Engineers) 
and despite a vote of confidence from the 
Federal Republic of Germany Government 
itself in the form of a $15 millon loan, there 
appears to be little belief in industry circles 
that the plant can indeed operate econom- 
ically. The Karachipampa smelter was 
opened officially in 1984 but operated only 
sporadically due to technical problems and 
a shortage of concentrate feed. The plant 
requires some 51,000 tons per year of lead- 
silver concentrates to produce the planned 
22,000 tons per year of 99.98% refined lead 
and 196 tons per year of 99.92% silver. 
Hopes for a startup of the smelter seemed 
to fade at yearend, when mining officials 
recommended that legal proceedings be 
brought against those responsible for giving 
the Karachipampa smelter the construction 
approval. 

Within the country, a number of old 
polymetallic deposits, mined in the past for 
their tin ores, have been developed to boost 
lead and silver output. Among these were 
the San José and San Vicente Mines. COMI- 
BOL was also looking for mining partners 
for joint ventures of this kind. 

During 1987, the number of medium-size 
mining companies that were members of 
the Medium Miners National Association 
decreased from 24 to 18 owing to shutdowns 
due to a depressed economic situation. Only 
one new mining company was admitted to 
the association, Empresa Minera Maragua 
Ltda., another lead, silver, and zinc produc- 
er. 
The International Finance Corp. (IFC) of 
the United States was investing $1.2 million 
of a total of $4.5 million in a project to 
recover silver from old mine dumps near 
the El Cerro Rico de Potosi. Low-cost heap 
leaching will be used by Cia. Minera Con- 
cepcion S.A. an affiliate company of COM- 
SUR. The project is expected to produce 
about 727,000 troy ounces of silver per year 
for export. This will be the first IFC- 
approved investment in Bolivia since 1978. 

ASARCO Incorporated of the United 
States sold its Bolivian mining interest to 
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COMSUR for an undisclosed amount. The 
sale of the Cerro Grande and Berenguela tin 
mines and the Quioma lead and zinc mine 
was completed in mid-August. Quioma was 
reopened in January 1987 after a shutdown 
of several months in 1986, but operations at 
Berenguela remained suspended. 

Tin.—National tin output declined 22.4% 
from that of 1986 to about 8,000 tons, and 
COMIBOL production of tin barely reached 
384 tons, the lowest output of tin in the past 
35 years. 

The collapse of the International Tin 
Council price support has virtually disinte- 
grated an industry that in the past earned 
much of the country’s foreign exchange 
revenue. The new leader in tin production 
in Bolivia was the medium-size mining sec- 
tor with 68% of the total production. In 
second place were the small-size mines and 
cooperatives with 27%, while COMIBOL 
accounted for the remaining 5%. The de- 
cline of tin production in Bolivia was due to 
the continued depressed prices for tin in the 
international market. This resulted in the 
closure of several unprofitable tin mines 
within COMIBOL and in the private sector. 
There have also been serious labor conflicts 
as a result of the massive layoffs. Bolivia’s 
tin is derived from hard-rock underground 
mines, which is expensive compared with 
alluvial tin dredging operations in other 
parts of the world, such as Brazil, Indonsia, 
and Malaysia. 

COMIBOL’s plans for increasing tin out- 
put depend largely on the success of new 
investments and the rehabilitation of some 
tin and polymetallic mines during the re- 
structuring program announced in 1986 and 
put into effect in 1987. 

COMIBOL was divided into the Mining 
and Metallurgical Divisions with mining 
companies placed under five regional sub- 
sidiaries. With funds from the Bolivian 
Government and multilateral lending or- 
ganizations, COMIBOL planned a short- 
term rehabilitation program for seven 
mines and investment in reserve develop- 
ment and modernization of installations. By 
July 1987, the San José (tin-silver-lead), San 
Vicente (tin-silver-zinc), and Sante Fé (tin- 
lead-silver) Mines were back in production 
following rehabilitation of milling facilities 
and outlining of significant ore reserves. 
Also, the Caracoles group of tin mines— 
Argentina and Pacuni—were scheduled to 
be producing 37 tons per month of tin in 
concentrates by December 1987. Most re- 
cently Huanuni, the country’s richest hard- 
rock tin mine has been rehabilitated to 
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process 1,000 tons per day of ore grading 
1.796 tin. 

Initia] output was scheduled to be 200 
tons per month of tin concentrate to expand 
to 500 to 600 tons by December 1988 with an 
average grade of 40% to 50% tin. One-half 
of the output was to go to the Vinto metal- 
lurgical complex. The next stage of the 
program was to include the rehabilitation of 
the Colquiri Mine, with an investment of 
$3.8 million. COMIBOL was to assist with 
$1.4 million, $1.0 million in the form of a 
loan from the World Bank and $1.4 million 
from the Vinto smelter in return for prom- 
ised future concentrate supply. The reha- 
bilitation plan for COMIBOL's smelting op- 
erations at Vinto were approved in 1986. 
Annual losses were running at $1.5 million 
at the smelter, which has a combined capac- 
ity of 30,000 tons per year in its high- and 
low-grade sections. The smelter has always 
operated below capacity, and in 1986-87 
suffered from shortages of concentrate feed. 
A Federal Republic of Germany consulting 
firm was conducting a $10 million study to 
reduce the smelter's capacity in the high- 
grade section to 6,000 tons per year and 
convert its fuel from oil to natural gas. 
The low-grade section would be closed in- 
definitely. 

Vinto has, during recent years, been un- 
able to compete with foreign companies for 
concentrates, but now has $10 million avail- 
able plus quantities of tin metal stocks that 
can be sold or traded for concentrates. At 
yearend, the tin production from the coop- 
eratives, now working the Siglo XX tin 
mine at Catavi in Bolivia, was reported to 
have stabilized at about 400 tons per month. 
The cooperatives indicated that there were 
sufficient proven reserves to maintain this 
rate of output for 10 to 15 years. Present 
production is several times more than that 
achieved by COMIBOL (about 50 tons per 
month) during the months before COMI- 
BOL suspended operations. This is typical of 
the mines that COMIBOL has relinquished 
to cooperatives. 

Tungsten.—Bolivia's production of tung- 
sten concentrates, heavily dependent on 
international metal prices, declined by al- 
most 42% compared with that of 1986 to 638 
tons of metal content. COMIBOL's produc- 
tion dropped from 77 tons of metal content 
in 1986 to zero, because of the closure of all 
mines due to severe ore depletion and high 
operating costs. Output of the medium-size 
mining sector decreased 3096 compared 
with that of 1986, and production by the 
small-size mining sector declined by 4896 
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below that of 1986 to 240 tons of metal 
content. During 1987, the International 
Mining Co. (IMCO) continued to be the 
largest tungsten producer in the country, 
followed by Empresa Minera San José de 
Berque, which has become an important 
tungsten producer in Bolivia with its Es- 
moraca, Espanola, La Argentina, and Pueb- 
lo Viejo Mines in Sud Chichas, Potosí De- 
partment. 


INDUSTRIAL MINERALS 


Industrial minerals have been tradition- 
ally of minor importance in Bolivia, al- 
though the need for them has increased 
tremendously during the past 15 years be- 
cause of expanded markets. Bolivia has 
many undeveloped and various types of 
industrial mineral deposits, of which only a 
few have been studied. Such industrial min- 
eral deposits occur widely throughout the 
country. It appears that Bolivia's failure to 
develop such deposits as quickly as some of 
its neighbors, especially Argentina and 
Chile, will limit its ability to take advantage 
of the opportunities. Bolivia, with huge 
lithium brine reserves at the Salar de 
Uyuni, faces the same market dilemma as 
the Peruvian saltpeter entrepreneurs did 
with iodine in 1874. 

Lithium and Potassium.—Bolivia's op- 
tions for its enormous brine reserves, rich in 
lithium, boron, potassium, and magnesium, 
have been reported in the technical litera- 
ture to have only one processing possi- 
bility—solar pond production of a massive 
quantity of muriate, a smaller quantity of 
boric acid, and a tiny amount of lithium. 
With the low evaporation rates prevalent at 
the 4,000-meter-high Salar de Uyuni and 
freight rates to the Pacific Ocean that are 
greater than the shipside price of potassium 
chloride, it appears economical to develop 
these minerals. However, Bolivia has a 
small salt lake with heated surface brines 
containing 2.6 grams per liter of lithium 
located within 30 kilometers of a geother- 
mal source that is currently being deep 
drilled with $13 million of Italian Govern- 
ment funding. Preliminary drilling indicat- 
ed steam potentially clean enough for gen- 
erator turbine use and adequate for use in 
multiple-stage vacuum evaporators. With 
these energy sources, a low-cost lithium 
carbonate production plant could be in- 
stalled promptly at this location. The cash- 
flow generated by low-cost lithium sales 
could be used to fund development of the 
large rich core of the Salar de Uyuni, where 
brines containing over 3 grams per liter of 
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lithium can be processed. This salt marsh, 
with 5.5 millon tons of lithium brine re- 
serves, is 150 kilometers from two geother- 
mal sources and the same distance from 
natural gas pipelines. 

Sulfur.—A shortfall in worldwide sulfur 
supply is likely to develop over the next 5 to 
10 years, and Bolivia should be well posi- 
tioned to serve the Latin America market. 
One of the more interesting applications for 
sulfur is as a direct-application fertilizer. In 
fact, Bolivia’s central location on the South 
American Continent opens up the possibili- 
ty of the country’s becoming a regional 
supplier of many agricultural minerals, in- 
cluding sulfur, potash, gypsum, liming ma- 
terials, and various micronutrients (es- 
pecially boron, manganese, and zinc). 


MINERAL FUELS 


Natural Gas.—Output of natural gas in- 
creased slightly from that of 1986. Yaci- 
mientos Petroliferos Fiscales Bolivianos 
(YPFB) Rio Grande gasfield continued to be 
Bolivia’s largest natural gas producer, fol- 
lowed by Occidental Bolivian Inc.’s Porve- 
nir Gasfield. Of the total production of 
natural gas, 63% was produced from YPFB 
gas fields and 37% by private contractors, 
Occidental and Tesoro Bolivia Petroleum 
Co. 
Bolivia’s domestic consumption of natural 
gas continued to be minimal at 9.7 billion 
cubic feet, 8.6% over that of 1986. The 
major consumers of natural gas in 1987 
were the National Electrical Power Co. 
(ENDE), which used more than 50% of the 
national consumption, and the Bolivian ce- 
ment industry. 

Future increases in domestic consump- 
tion of natural gas are expected upon com- 
pletion of the new 457-kilometer, 10- to 34- 
inch gas pipeline from Rio Grande, Santa 
Cruz, to Huaynacota-Parotani, Cochabam- 
ba. Construction of this gas pipeline started 
in December 1986 by Protexa S.A. of Mexico 
and should be completed by December 1988. 
Eighty-four percent of the pipeline was 
constructed in 1987. This pipeline will be 
linked to an old 164-kilometer, 6- to 34-inch 
pipeline from Cochabamba to Oruro and to 
a 208-kilometer pipeline constructed in 1986 
from Oruro to La Paz. The pipeline will 
deliver 52 million cubic feet per day of 
natural gas in the Santa Cruz-Cochabamba 
section, 24 million cubic feet in the Cocha- 
bamba-Oruro section, and 15 million cubic 
feet in the Oruro-La Paz section. 

The cost of the construction plus the 
conversion of the old pipeline was estimated 
at $98.6 million. The project was financed 
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by the Inter-American Development Bank’s 
(IDB) loan of $69 million and the remainder 
by YPFB. 

Argentina continued to be Bolivia’s sole 
foreign customer for natural gas. In 1987, 
Argentina paid cash for 40% of such im- 
ports and issued trade credits, which were 
mostly unused, for the remainder. After 
September 1987, cash was paid for 80% of 
imports, although the price received for 
natural gas was reduced by 11.5%. 

Exports of natural gas to Argentina 
decreased 4.2% to 74.9 billion cubic feet, 
compared with those of 1986. Revenues 
from natural gas exported to Argentina 
decreased 30.4% below that of 1986 to 
$248.6 million. The reduction in revenues 
was due to the price reduction agreement 
made between Bolivia and Argentina in 
September 1987, this price was $3.05 per 
million British thermal units (Btu), 17.6% 
lower than the price set from January to 
December 1986, with an indexed price, bas- 
ed on a mathematical formula, used until 
the conclusion of the contract in 1992. 

Of the natural gas produced in Bolivia, 
46.4% was exported to Argentina, 6.0% was 
consumed domestically, 37.9% was rein- 
jected into the gasfields, 3.4% was vented or 
flared, 4.4% was consumed as fuel by YPFB, 
and the remainder was consumed in miscel- 
laneous uses. 

Officials of the Ministry of Energy and 
YPFB were preparing for a technical meet- 
ing to be held in Brazil in early 1988 to 
define volume, price, financing, and con- 
struction procedures of a natural gas sales 
agreement to be presented at a meeting 
between the two Governments to be held in 
La Paz, Bolivia, sometime in July or August 
1988. 

Brazil expressed interest in buying 108 
million cubic feet of natural gas per day 
from Bolivia to be used in its border State 
Matto Grosso. A Petróleo Brasileiro S.A. 
(PETROBRAS) gas discovery and lower liq- 
uid fuel prices virtually closed the São 
Paulo market for Bolivian natural gas. 

The idea of establishing an industrial 
center in Corumba, Brazil, was suggested by 
the U.S. Government, who reportedly ex- 
pressed concern over the economic situation 
of Bolivia. The proposed industrial complex 
in Corumba, now under study, would in- 
clude installation of a steel plant with an 
annual capacity of 1.8 million tons. It would 
also include a fertilizer plant and two ther- 
moelectric plants, which would use Bolivian 
gas. 
The U.S. Government suggestion report- 
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edly received immediate support from the 
IDB, which was prepared to help finance 
the industrial complex as long as it was 
built in Brazil and principally exported to 
Bolivia. Preliminary studies suggest that 
cost, including the 600 kilometers of the 
pipeline from Santa Cruz, Bolivia, to Co- 
rumba, Brazil, could total $1 billion. Bolivia 
officials will propose building a pipeline to 
provide Paraguay with natural gas in ex- 
change for soybeans, cotton fiber, and beef. 
Paraguayan officials say there is high-level 
interest in the project, which, if approved, 
might be an offshoot of the existing gas 
pipeline between Camiri, Santa Cruz, to 
Argentina. 

The Enron Corp., the largest natural gas 
pipeline company in the United States, 
owns Belco Petroleum Co., whose properties 
in Peru were expropriated by the Peruvian 
Government. Company officials were talk- 
ing with the Bolivian Government about a 
possible $400 million investment to develop 
gasfields that belong to YPFB and to con- 
struct jointly with the State Electric Power 
Co., a gas thermal power generating plant 
in Santa Cruz. Bolivia's quantified and cer- 
tified natural gas reserves as of December 
31, 1987, were 4.1 trillion cubic feet. 

Petroleum.— Production of crude oil and 
condensate remained basically unchanged 
compared with that of 1986. The total aver- 
age daily production increased after a 10- 
year downward trend to 18,878 barrels in 
1987 from 17,587 barrels in 1986. 

YPFB acted as the operating unit of the 
sector, performing the role of an integrated 
oil company from exploration to develop- 
ment of oilfields and gasfields. It was also 
the sole refiner, transporter, and retailer of 
all finished products in the country. YPFB 
may contract specialized petroleum service 
companies. The current petroleum law does 
not permit jointventure operations be- 
tween YPFB and other parties. 

In 1987, YPFB received requests from 
several oil companies for geological data 
about the Bolivian Altiplano and other 
areas. Phillips Petroleum Co. signed an 
information exchange and natural assist- 
ance agreement with YPFB. Phillips was 
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interested in the areas of Roboré and Tuca- 
vaca (130 kilometers east of Santa Cruz). 
Shell Exploration NV of the Netherlands 
was interested in the Bolivian Altiplano 
and has presented a proposal to YPFB. 
Other companies that have expressed inter- 
est in the Bolivian oil industry were Union 
Oil Co. of California, Amoco Petroleum Co., 
and Petro-Canada. Future entry of compa- 
nies as operating contractors will depend 
upon a well-defined policy and contractual 
terms. 

During the year, YPFB ran 1,840 kilome- 
ters of exploration seismic lines, 32% less 
than in 1986, and conducted 24,000 meters 
of drilling in 10 new exploratory oil wells, 
82% more than in 1986. No exploration 
drilling was recorded by the two foreign oil 
companies’ contractors. Of the exploratory 
wells completed in 1987, the Villamontes 
X-1 and X-4 and the Víbora X-1 wildcat 
holes were shallow discovery oil wells. The 
Villamontes X-2 and Itaguazurenda X-2 
wildcat holes turned out to be oil producers. 
All of these oil wells were drilled in the 
southern and central districts of YPFB. 
Total Bolivian oil reserves (crude oil plus 
lease condensate), as of December 31, 1987, 
were 125.5 million barrels of oil, of which 
111 million barrels or about 88% were 
YPFB's reserves and the remainder was 
contractors' reserves. These reserves are 
sufficient for Bolivia's oil consumption for 
the next 14 years. 

The high probability of finding natural 
gas instead of crude oil, the limited natural 
gas export market, and current oil market 
conditions reduce Bolivia's attractiveness 
for exploration by foreign companies. There 
also have been delays in revising the con- 
tracts of Occidental and Tesoro and in 
resolving payment issues. These factors 
have made it difficult for the Government 
to attract new exploration capital. Never- 
theless, some companies have signed infor- 
mation exchanges and mutual assistance 
agreements with YPFB. 


1Physcial scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Bolivianos ($b) to 
$b2.22= US$1.00. 


U.S. dollas at the rate of 


^: 


The Mineral Industry of 
Botswana 


By Thomas O. Glover! 


The value of minerals produced in 
Botswana in 1987 exceeded the 1986 value 
by 9.2% in terms of the pula, the local 
currency; however, in terms of the U.S. 
dollar, the value rose 20.8%. Average ex- 
change rates rose from 1.86 pula to 1.68 
pula per dollar from 1986 to 1987. 

Botswana averaged a real growth rate of 
more than 12% per year over the past 10 
years. The gross domestic product (GDP) in 
Botswana for 1987 indicated an additional 
real economic growth of 8.7%, which was 
expected to yield a per capita GDP of 
$1,666.2 Real GDP growth in Botswana was 
among the fastest in the developing world. 
In addition, the national cost-of-living index 
increase was reduced to 8.1% during 1987, 
compared to double-digit inflation in neigh- 
boring countries. 

Minerals continued to be the backbone of 
the economy. An output of 13.2 million 
carats of diamonds provided the Govern- 
ment with 88% revenue from minerals. The 
revenue was enhanced by the appreciation 
of the value of the pula over the dollar. The 
Government of Botswana obtained about 
78% of the De Beers Botswana Mining Co. 
Ltd. (Pty.) (Debswana) diamond profits. Dia- 
mond sales accounted for 57% of all Govern- 
ment revenues. 

Botswana's growing prosperity and its 
sustained economic growth have led to a 
slow decline in the number of Botswana 
citizens seeking employment in the Repub- 
lic of South Africa. South African mining 
employment has traditionally attracted 
thousands of young Botswana every year 
owing to the lack of work opportunity at 
home. To develop its own mineral potential, 
the Botswana Department of Labor establ- 
ished procedures under which registers of 
job seekers were kept, and those with min- 


ing experience in the Republic of South 
Africa were selected for mineral develop- 
ment projects within Botswana. Formal em- 
ployment within Botswana has grown by an 
average of 8% per year for the past 21 
years. South African mining employment in 
1987 accounted for 19% of all formal em- 
ployment compared with 4096 in 1956. The 
formal employment sector in Botswana ab- 
sorbs only 20% of the entire labor force. 

One of the problems with the economy 
was the lack of transportation in Botswana. 
Most of the 1 million population was con- 
centrated near the main rail and road 
trunk routes along the eastern border of 
Botswana. The rail system, approximately 
400 miles in length, runs from Plumtree on 
the Zimbabwean border to Ramatlamba on 
the southern border with the Republic of 
South Africa. The rail network was oper- 
ated by the National Railways of Zimbabwe 
during 1987, even though Botswana was 
scheduled to operate the rail network start- 
ing in January 1987. The changeover was 
postponed for administrative reasons. Most 
of the rail traffic proceeds through the 
Republic of South Africa to and from 
Botswana. The nickel-copper matte that 
was exported to Zimbabwe during 1987 for 
its Eiffel Flats refinery went by rail through 
Zimbabwe to the refinery. 

A $150 million coal-fired power station 
near Morupule, Botswana, opened on May 
4, 1987, and Botswana became self-sufficient 
in power generation for the first time. Six 
power units were scheduled to be built at 
the site, for which sufficient water will be 
available. Approximately 230 miles of trans- 
mission lines connect the power station to 
generation facilities at Gaborone and 
Selebi-Phikwe. 
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PRODUCTION AND TRADE 


The value of mineral production in 
Botswana amounted to $810 million, ap- 
proximately $139 million more than 1986 
production. The only major production in- 
creases were in coal and crushed stone; 
however, owing to the rising value of the 
pula against the U.S. dollar, values per unit 
of measure were greater. Coal production 
increased by 16.0% with the value increas- 
ing 22.3% from $8.89 per ton in 1986 to 
$10.40 per ton in 1987. The production of 
diamonds increased only slightly compared 
with that of 1986; however, the value in- 
creased 8.6%. Diamonds that were classifed 
as industrial prior to 1986 were, for the 
second year in a row, processed by develop- 
ing countries as gem diamond. Gold and 
silver production, even though small by 


world standards, increased by 25.896 over 
1986 production. Lime, sand and gravel, and 
stone production all increased in 1987. The 
production of copper-nickel matte decreased 
by 16.090 in 1987 compared with that of 
1986. 

Exports were expected to total $1.2 billion 
in 1987 compared with $1.0 billion in 1986. 
Imports were expected to reach $866.6 mil- 
lion, up slightly from $804.7 million in 1986. 
Diamonds again led export earnings, with 
Europe accounting for 78.0% of exports by 
destination. Three-fourths of all imports 
were from the Southern African Customs 
Union (SACU). The Government's share of 
SACU revenue was expected to be $140.5 
million compared with $111.4 million in 
1986. 


Table 1.—Botswana: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 
Coal, not further describe 395,127 392,851 431,053 499,400 919,409 
Cobalt, Co content of nickel-copper (smelter 
peel é; 223 259 222 162 182 
Copper: 
Mine output, Cu content:? 24,411 25,868 26,134 25,707 22,812 
Cu content of nickel-copper (smelter 
product s 8 20,261 21,471 21,692 21,337 18,934 
Diamond 
Gem ˖ ²˙· thousand carats_ _ 4,829 5,778 6,318 9,610 9,367 
Industrial stones do- 5,902 7,104 6,317 3,500 9,840 
Total cx Uc do. 10,731 12,882 12,635 13,110 13,207 
Gem stones, semiprecious, rough, not further 
described _____________ kilograms- _ 235 37 14 5 40 
e acidi troy ounces- _ 354 480 355 65 11,029 
Nickel: 
Mine output, Ni content 21,431 21,887 23,018 22.320 19,456 
Ni content of nickel-copper (smelter 
roduct? _~__________________ 18,216 18,604 19,565 18,972 16,538 
Nickel-copper matte, gross weight |... 48,083 51,845 51,507 51,507 43,238 
Sand and gravel _______- cubic meters. _ *180,000 188,498 102,524 129,181 *159,000 
JJV) ĩͤ AES troy ounces. . *95 e65 e130 (8) 
Stone, crushed, not further described 
do- 425,000 436,604 132,966 171,192 211,615 
“Estimated. Preliminary. 


gue includes data available through May 3, 1988. 


res ap 5 recoverable mine output and have been used in world production tables appearing in Volume I of 


2i Minerals earbook 


3Smelter product was a combination of matte and pellets in 1983 and all pellets in 1984-87. 


“Includes silver. 
5 Analytic content of ore milled. 
Included in reported gold figure. 
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COMMODITY REVIEW 


METALS 


Cobalt-Copper-Nickel.—-The Selebi and 
Phikwe sulfide ore mines in eastern Botswa- 
na near Francistown were the sole source 
of the copper-nickel matte produced in 
Botswana. After sulfide ores were mined 
and concentrated the concentrates were put 
through a smelter near the mines where the 
matte was produced in pellet form. The 
product was then shipped to Norway and 
Zimbabwe. Matte production decreased by 
16.0% compared with that of 1986. The 
value of the matte was 18.9% more in 1987 
compared with that of 1986 owing to higher 
metal prices during the year. Approximate- 
ly 38,000 tons of copper-nickel matte was 
shipped to Norway’s Kristiansand refinery 
belonging to Canada’s Falconbridge Ltd. 
The remaining matte was shipped to 
Zimbabwe's Eiffel Flats refinery. During 
the first half of the year, mining operations 
at both mines continued satisfactorily, but 
the deterioration of the company's flash 
furnace adversely affected matte produc- 
tion during the same period. On May 19, 
1987, the flash furnace was taken off-line 
for overhaul. Repairs to the furnace were 
completed in 55 days at a cost of $7.7 
million. Concentrates were still being pro- 
duced during the furnace shutdown for 
later matte production. 

Production of copper from the matte 
decreased 11.396 compared with that of 
1986, while production of nickel decreased 
12.8%, and production of cobalt increased 
12.396. 

Gold and Silver.—All of the more impor- 
tant gold occurrences in Botswana are 
found in the northeastern corner of the 
country around Francistown. The discov- 
eries predate European exploration activi- 
ties, and only 1 of the 45 gold mines record- 
ed was founded after colonialization. Only 
about 193,000 troy ounces of gold was pro- 
duced by all of the mines up to 1963. After 
1963, the gold industry essentially vanished 
from Botswana. 

Currently, the gold areas are being reviv- 
ed with known areas of gold mineralization 
covered by prospecting licenses or mining 
permits. Production of 1,029 ounces in 1987 
was 25.8% greater than that produced in 
1986. At the end of 1987, a lease was 
granted permitting gold mining at Map 
Nora, in the Tati Belt near Francistown. 


The operation was financed by the Botswa- 
na Government, Falconbridge Ltd., and 
Phelps Dodge Corp. It is expected to create 
200 jobs and produce gold worth an esti- 
mated $10 million per year. 

Platinum.—New platinum mining pros- 
pects in the Molopo River areas of southern 
Botswana were explored during the year. 
Geologically, the prospect appeared to be a 
newly discovered arm of the Bushveld igne- 
ous complex in the central Transvaal of the 
Republic of South Africa. Exploration dril- 
ling commenced in 1987, and platinum and 
palladium grades of approximately 0.03 troy 
ounce per ton were reported. The main 
company involved in the region was Gold 
Fields Botswana, a subsidiary of Gold Fields 
of South Africa Ltd., which possessed three 
of the five prospecting licenses. The other 
two prospecting licenses were held by Molo- 
po Australia, a company formed jointly by 
Paringa Mining and Exploration and South- 
ern Prospecting International. All mineral 
rights in Botswana belong to the state. 
Licenses are granted only for limited peri- 
ods and are renewed only if the Govern- 
ment is convinced that the licensees are 
making real progress on the prospect. If the 
deposits prove to be viable, they will be 
swiftly exploited. 


INDUSTRIAL MINERALS 


Cement.—Pretoria Portland Cement Ltd. 
(PPC), in a joint venture with United King- 
dom Associates, was selected by the Botswa- 
na Development Corp. to investigate and 
report on the use of fly ash for producing 
cement in Botswana. The fly ash byproduct 
would be produced at the Morupule power 
station near Palapye. The fly ash would be 
interground with Zimbabwean clinker to 
produce quality cement. 

Diamond.—De Beers Consolidated Mines 
Ltd., a Republic of South Africa company, 
issued 20 million new shares (worth more 
than $370 million) and made an unspecified 
cash payment to Debswana, a 50-50 joint 
venture of De Beers and the Botswana 
Government. Debswana thereby acquired 
two directors on boards of De Beers and of 
its London-based sales arm. De Beers got 
control of the diamond stockpile accumu- 
lated in 1982-85. De Beers strengthened its 
dominant position in the world diamond 
market, and Botswana gained a voice in 
the international diamond industry. 
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As part of the deal with Botswana, Debswa- 
na renewed De Beers' contract to distribute 
diamonds produced in Botswana. 

The combined output of the three dia- 
mond mines operated by Debswana totaled 


15.8 million tons of material yielding 13.2 


million carats compared with 15.2 million 
tons of material yielding 13.1 million carats 
in 1986. 

The Orapa Mine treated 7.3 million tons 
of material that yielded 4.9 million carats of 
diamond. Mining operations took place over 
the northern and southern sectors of th 
kimberlite pipe. | 

The Letlhakane Mine treated 2.5 million 
tons of material that yielded 632,798 carats 
of diamond. Mining operations were carried 
out in both the D/K1 and D/K2 pits. A 
program to increase the rate of ore treated 
at the Letlhakane Mine by approximately 
20% was initiated during the year. 

The Jwaneng Mine treated 5.4 million 
tons of material that yielded 7.6 million 
carats of diamond. Mining operations con- 
tinued mainly in the central lobe; however, 
during the second half of the year, lower 
grade ore from the northeastern smaller 
lobe was blended for plant feed. Overburden 
removal continued to maintain adequate 
ore exposure. 

Soda Ash.—Substantial discussions were 
held between the Republic of South Africa 
and Botswana on the exploitation of the Sua 
Pan soda ash deposits in Botswana during 
the year. The project would produce an 
estimated 300,000 tons of soda ash. It would 
be mainly marketed in the Republic of 
South Africa, with lesser amounts going to 
Zambia and Zimbabwe. The soda ash would 
primarily be used in the manufacture of 
glass, paper, and steel. 


MINERAL FUELS 


Coal.—Charbonnages de France Interna- 
tional Botswana has carried out very impor- 
tant coal prospecting in Botswana since 
1981. Coal-bearing formations belong to the 
Karoo Group. The prospecting areas were 
situated approximately 100 kilometers 
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north of Gaborone, near the existing rail- 
way line. In addition to sophisticated geo- 
logical evaluation techniques, 30,000 meters 
of exploration holes were drilled. Rotary 
drilling in Kalahari sands, down-hole in 
overburden, and coring in coal formations 
were used in the exploration drilling. Coal 
resources were estimated to be approxi- 
mately 1 billion tons of steam coal. 

Botswana's only operating coal mine was 
the Morupule surface mine. The mine, de- 
veloped by Anglo American Coal Corp. Ltd. 
(Amcoal) supplied the Selebi-Phikwe smelt- 
er, its surrounding area, and a 90-mega- 
watt powerplant that opened May 4, 1987. 
The final cost for the new power facility was 
$165 million. The power station was linked 
to a new eastern grid for Gaborone and two 
of the operating diamond mines. Botswana 
became self-sufficient in power for the first 
time after completion of the new power 
station. Additional power units under con- 
struction during the year were scheduled 
for completion in 1989. 

Production of coal increased by 16% over 
that of 1986 with values increasing by 22%. 
The value of coal at the mine in 1987 was 
$10.40 per ton. 

Petroleum.—Botswana undertook an 
integrated geophysical survey of three areas 
in the extreme southwest part of the coun- 
try. The areas that may hold oil and natural 
gas are deep sedimentary basins with possi- 
ble depths as much as 15 kilometers. The 
areas were the Ncojane and Nosop Basins in 
the western Kalahari and the Passarge 
Basin, situated centrally in the desert south 
of Maun. Sonics Exploration Co., Calgary, 
Alberta, Canada, was scheduled to com- 
mence seismic tests in the Ncojane Basin in 
1988. Aerial tests for oil and gas in both the 
Ncojane and Nosop Basins were scheduled 
soon after the seismic tests in the Ncojane 
Basin. The tests were to be paid for under a 
Canadian aid program to Botswana. 


! Physical scientist, Division of International Minerals. 
here necessary, values have been converted from 
Botswana pula (P) to U.S. dollars at the rate of 
P1 =US$0.5960. 


The Mineral Industry of 
Brazil 


By H. Robert Ensminger’ 


In 1987, the mining sector grew by 3.596, 
a rate almost identical to the growth rate of 
3.6% in 1986. For the second consecutive 
year, the growth rate was well below the 
rates for 1984 and 1985. The gross domestic 
product (GDP) for 1987 reached $278.4 bil- 
lion at current prices,? an increase of 3.5% 
from the previous year. The inflation rate 
for 1987 was 364%, the highest level ever 
attained in the history of Brazil. 

In August, the Presidents of Brazil and 
Mexico met to discuss improvement of trade 
between the two countries and other Latin 
American countries; the foreign debt was 
also discussed. At yearend, several accords 
were signed by Government representatives 
of the Soviet Union and Brazil, providing 
for use of Soviet technology to extract gold, 
molybdenum, and copper from the residues 
of the joint ferromanganese project in the 
Carajas region. In a midyear accord, the 
Chinese National Coal Import and Export 
Corp. agreed to provide the Brazilian state 
steel companies with 300,000 tons per year 
(tpy) of coking coal. The duration of the 
accord was not reported. Because Brazil had 
accumulated a sizable surplus in its trade 
with China, the Chinese Government had 
insisted that Brazil increase imports from 
China, especially iron and steel products. 

Early in the year, Zaire's President sign- 
ed an agreement with the Brazilian con- 
struction company, Andrade-Gutierrez, for 
the construction of a gold mining facility in 
the Kilo-Moto region of Zaire. Zaire would 
put up $110 million, the African Develop- 
ment Bank would lend $65 million, and the 
foreign trade department of the Banco do 
Brasil would provide a line of credit for the 
purchase of Brazilian equipment. The mine, 
scheduled to begin production in 1990 with 
a planned capacity of 55 tpy, would be 


operated by Andrade-Gutierrez. 

Government Policies and Programs.—In 
1987, the Constitutional Assembly began 
writing a new national constitution. À part 
of the constitution being considered con- 
cerned foreign investment in development 
of natural resources, including mining, 
processing, and selling minerals found in 
Brazil. The proposed restrictions on com- 
mercial mining on Indian and border lands 
would very likely restrict foreign investors 
more than domestic firms. If enacted, regu- 
lations for “garimpeiros” (individual pro- 
spectors) would transfer to the garimpeiros 
some rights enjoyed by mining companies. 
In November, the coordinating committee 
of the Constitutional Assembly approved a 
clause in the proposed constitution that 
would dilute the state petroleum monopoly, 
Petróleo Brasileiro S.A. (PETROBRÁS). The 
change would make it possible for compa- 
nies other than PETROBRÁS to engage in 
the sale and distribution of all petroleum 
products, but only companies with majority 
Brazilian ownership. This proposed owner- 
ship clause would also apply to all minerals 
mined and produced in Brazil. Companies 
owned mostly by foreign companies or in- 
vestors would be given a 5-year grace period 
to transfer majority ownership to Brazilian 
owned companies and/or Brazilian inves- 
tors. 

The Government's pig iron plan, which 
was drawn up in early 1987, was viewed 
Skeptically in most trading circles, especial- 
ly in Europe. The plan reduced the amount 
of pig iron to be retained for domestic 
consumption, thus freeing larger stocks for 
export. The world economic factors that 
generated the skepticism were slack de- 
mand, weak scrap prices, and competition 
from smaller suppliers such as Iran and 
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Turkey. Brazil's Institute of Nuclear Ener- 
gy, a research arm of the National Commis- 
sion for Nuclear Energy (CNEN), began 
pilot plant production of beryllium metal in 
midyear. The metal is used as a neutron 
reflector and moderator in the institute's 
project to make a reactor to produce radio- 
isotopes. 

In midyear, the Government instituted 
new policies governing the sale of garim- 
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peiro gold production. Garimpeiros were 
allowed to use the monetary correction 
between the acquisition price of gold and its 
selling price as the basis of calculating 
income tax. In addition, the tax liability was 
restricted to just a portion of the real 
profits. In September, financial institutions 
that could use gold transactions were al- 
lowed to buy the metal in the garimpeiro 
regions. 


PRODUCTION 


Output by the Brazilian mineral sector 
during the last several years was adversely 
affected by weak international demand for 
its principal export commodities and the 
difficulties of the Brazilian domestic econo- 
my. The weak markets for iron ore, alumi- 
num, and columbium, plus poor markets for 
minerals in general, held down prices, pro- 
duction, and exports in 1987. However, pro- 
duction and export prospects looked much 
better for the near future as demand and 
prices for aluminum, steel, and tin appear- 
ed to be on the rise. Demand sharply in- 
creased for copper and nickel. 

In the past several years, Brazil had 
become a major producer of aluminum and 
bauxite, gold, steel, tin, and titanium in 
addition to continuing its leadership in iron 


ore. 

The mining industry production index, 
which is based on the performance of 19 
mineral commodities representing 80% of 
the total mineral production value, showed 
a growth of 3.5% for 1987 over that of 1986. 
The total mineral production value for the 
year was $8.8 billion, which represented 
3.2% of the GDP. 

Brazil’s iron ore production, especially 
that of its leading producer Cia. Vale do Rio 
Doce (CVRD), was sustained by the expan- 
sion of the Carajas Project; output from the 
traditional producing areas in the central- 
south region had declined. The iron ore 
production from the Carajas region increas- 
ed by 70% over that of 1986. 


Table 1.—Brazil: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
METALS 
Aluminum: 
Bauxite, dry basis, gross weight 5,238,700 6. 433,100 5,846,000 6,544,000 1,250,400 
C ³ ä ⁰⁰⁰⁰yy Eu 786, 648 891.300 1. 095, 900 1,196,800 1,326,000 
Metal: 
Primary los K LL eet 400,744 454,999 549,167 151,584 3844,900 
Secondary --------------------- 43,016 48,946 44,828 41,971 41,000 
Beryllium: Beryl concentrate, gross weighgnt - - 943 1,407 877 907 1,000 
Cadmium: Metal, primar h t 189 225 124 136 230 
Chromium: 
Gruene eee 468,737 709,000 727,000 €780,000 780,000 
Concentrüte - - - - - - te ee 110,978 128,910 130,696 129,000 3123,900 
Marketable product _______________-- 155,022 255,914 189,504 222,990 220,000 
Columa tantem ores and concentrates, gross 
weight: 
Columbite and tantalite_ - - —- - - - --------- 264 170 267 274 300 
Djalmaite concentrate T 10 10 10 10 
Pyrochlore concentrate 116,828 127,775 29,400 28,737 326,666 
Copper: 
"Mine output, Cu content —— 32,077 35,212 41,000 36,200 37,800 
Metal: 
Primary ð⅛˙ .... Le 63,083 61,334 93,900 115,990 139,900 
Sonde onec 39,920 36,000 49,000 50,000 50,000 
Gold:? 5 
Mine output troy ounces. . 199,000 214,000 100,000 1767, 000 1,008,000 
Garimpeiros (prospectors do____ 1,651,000 1,686,000 71,500,000 31, 533,000 1,292,000 
r. ĩðͤ S do "1,850,000 1,900,000 2, 200, 000 2, 300,000 2, 300, 000 
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Commodity? 1983 1984 1985 1986P 19879 
METALS —Continued 
Iron and steel: 
Ore and concentrate, (marketable product):* 
Gross weight_________ thousand tons 88,716 112,133 128,251 132,288 3131,600 
" e content _________.-_-_ -_ do- 57,980 72, 900 €87,200 89,956 389,500 
e 
Pig iron BÓ es do- 12,945 17, 200 18,970 20,350 320,313 
Ferroalloys, electric-furnace 
mium metal |... 7 123 124 138 3123 
Ferroboron[nnnnnnn ie 11 29 35 Sas 
Ferrocalcium silicon --—---------—- 7,400 17,755 22,179 23,715 325,673 
Ferrochromium --------------—- 77,326 125,125 127,288 109,392 3105,394 
Ferrochromium silicon — - - - - -- - - —— 5,526 7,628 8,875 9,512 38,079 
Ferrocolumbium. - - - ---------—- 9,665 16,522 17,676 17,391 310,880 
Ferromanganese_ - - - ---------—- 103,271 106,459 134,835 164,093 3155,252 
Ferromolybdenu m 1 431 509 511 3422 
Ferronickel. 130,012 738,661 83,460 34,296 335,496 
Ferrophosphoruiuns 1.211 926 1,281 1,461 31,784 
Ferrosilicon ----------------- 7199, 005 7151,101 181,784 217,115 3231,159 
Ferrosilicon magnesium 10,698 15,429 14,876 13,053 817,575 
Ferrosilicon zirconium ___________ 85 244 421 852 3398 
Ferrotitanium _____~§___________ 166 551 1,372 155 380 
Ferrotungsten 228 239 218 173 3123 
Ferrovanadiu mn 102 456 905 439 388 
Inoculant mne 11,032 1.992 1.748 3,244 33,308 
Silicomangan ese 178,266 185,631 180,271 177,568 $188,022 
Silicon metaall““lll 20,602 26,783 29,477 37,077 389,982 
Total zn ĩ˙¹¹ꝛm mL AE T584,728 691,073 151,828 811,420 3823,838 
Steel, crude, excluding oun 
ousand tons 12,486 16,680 18,557 20,014 322,231 
Semimanufactures, flat and nonflat 
r Lco ck 14,660 18,385 20,451 21,234 323,000 
Lead: 
Mine output, Pb content 18,821 16,692 20,712 17,384 314,700 
Metal: 
Primary ulcus eS oe 20,581 25,965 29,811 32,718 328,800 
Secondary --------------------- 28,939 45,656 51,764 38,924 345,400 
Manganese ore and concentrate, marketable, gross 
lf AAA cod 2,091,631 2,693,131 2,523,194 2, 600, 000 32,400,000 
Nickel: 
Mine output, Ni content _-------------- 15,561 23,532 20,300 13,465 13,300 
Ferronickel, Ni content! „ 8,314 9,187 13,318 13,463 13,500 
Rare-earth metals: Monazite concentrate, gross 
weight VM UPC 8 5,256 3,622 1,895 1,947 32,000 
Sierre thousand troy ounces. . 1,772 2,215 3,018 3,500 3,550 
Tin: 
Mine output, Sn content 13,275 19,957 26,514 26,246 327,364 
Metal, smelter, primar 12,950 18,877 24,701 24,421 329,365 
Titanium concentrates, gross weight: 
nner ee se diui 30,452 40,945 16,854 15,412 15,000 
M fl! 463 412 713 495 500 
Tungsten, mine output, W content 1,026 1,037 1,090 875 3672 
Zinc: 
Concentrate and salable ore 662,126 573,260 573,166 *650,000 615,000 
Mine output, Zn content 118,600 113,691 123,811 123,942 3119,400 
Metal, smelter: 
Primary Lu iE ee aru 999,913 106,927 116,136 129,659 138,000 
Secondarrr jn 11,045 7,522 4,601 5,936 ,000 
Zirconium: Zircon concentrate, gross weight? _ _ _ _ 7,431 6,375 21,039 13,351 15,000 
INDUSTRIAL MINERALS 
Asbestos: 
Crude ore 3.2.23 oe eee aeneum 2,090,472 1,889,326 2,254,922 * *2,000,000 2,000,000 
I)). 88 58, 855 134,788 165, 446 204, 460 227, 200 
Barite: 
e tenue a E 69,341 101,301 83,817 102,708 105,000 
Beneficiated. 2222222222 100,106 104,920 125,957 108,328 110,000 
Marketable produee !!!! 127,039 143,173 142,575 e150, 000 150,000 
ir 88 48,993 48,915 56,798 “50,000 50,000 
Cement, hydraulic |... thousand tons 20,870 19,741 20,612 25,297 325,470 


See footnotes at end of table. 
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Commodity? 1983 1984 1985 1986P 1987* 


INDUSTRIAL MINERALS —Continued 


Clays: 
Bentonite mud neu ³ e E e ARE 128,691 201,025 236,021 206,021 210,000 
in: 
Crüdé: ß LEAL 1,241,252 1,569,063 2, 156,787 2,196,256 2,200,000 
Beneficiatſ dll 420,120 486,359 524,182 533,800 657,600 
Marketable produet? vv 504, 706 596,688 655,205 *650,000 100,000 
er: 
Crude_______ ~____ _ thousand tons 21,184 22,477 *23,000 *25,000 25,000 
Beneficiated _________--_--- do— 1.034 984 *1,000 *1,000 1,000 
Diamond:“ 
Gem noctu cte Let thousand carats. — 80 200 3233 3310 320 
Industrial l do— — 450 550 3217 3315 325 
%. ĩðͤ do- 530 750 3450 3625 645 
Diatomite: 
CN ig ß EE LL SLL 22,431 9,069 24,387 *35,000 25,000 
Beneficiated. |... 222-222-2222 14,310 16,029 17,468 19,601 20,000 
Marketable product* _.________------- 8,678 7,721 12,731 *15,000 20,000 
Feldspar and related materials: 
Feldspar, marketable product! |... 111,837 105,491 110,150 120,572 120,000 
Leucite, marketable produet ! 8,588 3,680 2,567 *3,000 3,000 
Sodalite, crude, marketable product |... 845 1,214 1,077 1,200 1,200 
% See ˙Ü˙¹wͥĩ ͤ K re 116,270 110, 385 113,794 7 124, 772 124,200 
Fluorspar: 
Crude ol s cr ac ee 239,522 368,130 216,623 234,944 250,000 
Concentrates, marketable product: 
Acid-grade = - - - hn ee 43,943 44,341 42,681 53,560 358,736 
Metallurgical- grade 26, 685 31,369 29,714 31,015 331,212 
Toll... ww. ⁵³ A LI C lc 10,628 75,710 12,395 84,575 389 948 
Graphite: 
Crude. )jSſyꝙyü0 ee Sel apy ee Bega oe 442,810 290,007 191,823 462,815 450,000 
Marketable product: 
Direct-shipping crude ore 11,138 2,033 16,425 19,074 20,000 
Concentrate _______------------- 16,498 30,047 i ; 81,000 
: Total- — uncus ⁰ oL. 21,636 32,680 43,664 47,660 51,000 
Gypsum and anhydrite, crulle - - - ----- --- 555,907 493,732 560,077 706,463 823,978 
Kyanite: 
Crude NM ON od ne ge EORR a cs RD ERE oe 135 1,587 2,800 1,489 1,500 
Marketable product ________._---_--- 526 1,290 2,350 950 1,000 
Lime, hydrated and quicklime? __ thousand tons $5,000 4,584 4,161 4,909 35,300 
Lithium mineral concentrates: 
Amblygon itte 113 349 32 349 50 
Edele 1 318 226 230 30 
Petahte 92 ⁵⁵⁰ ics ets 1,892 3477 *1,323 31,614 1,600 
Spodumennnnnekkk- 116 3288 107 3966 300 
Total unter c rei 2,122 3822 31,488 32,059 1,980 
esite: 
].... 88 48,374 124,280 623,330 648,152 $718,502 
Beneficiated_ - - - - - - - - -- - - - - - - - —- - - —— 231,000 321,643 260,754 296,792 3383,378 
Mica, all grades” 3,595 4,007 2,881 2,185 2,500 
Nitrogen: N content of ammonia ------------ 738,100 873,800 944,900 1,358,600 1,388,100 
dg. ai rock including apatite: 
e: 
Mine product _______- thousand tons 19,898 22,104 23,698 27,000 27, 000 
Of which, sold directly do... 32 *35 85 
Concentrate: 
Gross weight_ - - -----------—- do_ -~ — 3,208 73,855 4,148 4,509 34.777 
PaOs content do— 11,122 11,345 1,496 1,620 31.694 
Pigments, mineral: Other, crulde 14,073 15,450 6,320 5,474 6,000 
Potash: Marketable product (Ka) Se es FS 17,542 30,000 


See footnotes at end of table. 
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Commodity? 1983 1984 1985 1986” 


INDUSTRIAL MINERALS —Continued 


Precious and semiprecious stones except diamond, 


crude and worked:!? 
Agate- oco Ä kilograms  . 966,095 1,671,287 2,067,267 * 213850, 000 
Amethyst htl do— —— 244, 269 336,341 472,652 7 e360, 000 
Aquamarine do— 4,727 10,238 17,012 17, 000 
Cats eye do... 2 220 on 
%ͤĩÄ́” Ale ILU LLL do— 30,572 30, 244 63,077 r egg, 000 
f none do- 9, 640 6,259 5,133 s eg, 000 
Garnet. no rðͤ v ͤ c mS do... 241 818 ut or 
Opal K e e Ie do 48 679 334 650 
Ruh PE value $17,868 $17,455 $29,440 $987 
Sapphire do... $9,814 $14,018 $31,167 $2,474 
1 A et ts kilograms_ _ 3,822 440 6,567 r 3,000 
Tourmaline............------ do... 12,498 5,511 12,659 r $9,000 
Turquoise value $1,051 DOS tM Ll 
Other- -ec h 88 kilograms - 620, 769 544,593 *600,000 *650,000 
Sana crystal, all grades 9,681 4,727 7,456 4,214 
t: 
Marine thousand tons. _ 3,259 3,578 1,734 1,600 
ROCK ne 88 do- 928 950 995 600 
Silica (silex) - - —- —- - ʒ )) 2,200 1,479 2,024 e2 500 
Sodium compounds: 
IC DOGG i ee 875,000 950,000 950, 000 975, 000 
Soda ash, manufactured (barilla ___.____ 210,000 215,000 179,000 225, 000 
Stone, sand and gravel: 
Dimension stone: 
Marne rough-cut ______ cubic meters 141,280 174,531 232,797 7 °175,000 
32 PORA RE 8 98,009 60, 801 45,779 T 75, O00 
Orana. and broken stone: 
Basalt cubic meters 153,733 484,302 491, 000 500, 000 
Calcareous shells -——-—- ------------- 1,214,171 994,545 883,282 . ?1,000,000 
Dolomite ...--.....-- thousand tons 1,714 1,917 2,208 r e2 000 
Gneis cubic meters 190,563 316,001 363,421 €375,000 
Granite... thousand cubic meters 85,261 88,815 88,817 *40,000 
Limes tone thousand tons 44,918 145,757 36,329 *40,000 
RIDE PRENNE ee ee AE 83,590 109,964 118,282 r 105, 000 
ite: 
u ³¹mmm E 250,852 235,314 268,560 €275,000 
Processed — - - - - -—--—---------—- 93,246 100,825 169,120 €170,000 
Sand ----------— thousand cubic meters 24,450 24,957 *30,000 *30,000 
Sulfur: 
23 ͤ ae RE thousand tons 13 200 13.596 4,211 5,642 
o ee Ede do— 175,950 188,983 91.080 91,596 
Byproduct 
Metallurgy- - - - - -- --------- do— 143,993 152,403 79,002 100, 033 
Petroleum do- 165,462 171,287 54,591 73,572 
e aere cus E eene do... T188,605 T216,269 228,950 210,843 
Talc and related materials: 
Talc, marketable produet ~~~ 326,145 348,915 343,647 370,000 
Pyrophyllite, marketable produet 70,318 64,432 43,401 $50,000 
Other: Agalmatolite, marketable product t 42,967 86,268 102,461 705,000 
Vermiculite: 
Cͤ˙³˙1 yyy A pue 42, 337 49,890 41,455 *50,000 
Marketable produett „ 9,877 9,157 9,291 13,138 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous, marketable* __ thousand tons. .. 6,935 7,752 7,934 7,554 
Coke, metallurgical, all types do- 1,247 1,815 1,396 1,416 
Ges, natural: keted _ _ _—— million cubic feet... 141,700 173,119 193,008 199,841 
Natural gas liquids . thousand 42-gallon barrels... 4,015 5,415 *6,500 4,586 
Petroleum: 
Crüde- aaa e e do- 120, 378 168,788 205, 500 217,175 
Refinery products: 
Gasolinaeeaeaass do- 64, 800 69,999 107,675 77,015 
Jet fuel — - --------------- do— 17, 600 18,000 21,900 20,075 
Keros ene do- 4, 500 5,000 2,555 2,555 


See footnotes at end of table. 
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Commodity? 1983 1984 1985 1986P 1987€ 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels. - 113,900 126,784 128,845 142,715 148,000 
Residual fuel oil do 0,300 90,000 78,110 90,520 106,000 
LubricantU3ßVAVSs _ _ do- 4,800 5,500 4,145 4,145 6,500 
BE ra ii feu ͤ K do... NA NA 88,330 118,990 74,000 
Refinery fuel and losses Oo NA NA 17,155 18,980 12,700 
Total ee ⁊ ⁊ ̃ ee do- NA NA 449,315 415,595 453,000 
*Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through Sept. 1988. 


An addition to the commodities listed, bismuth, molybdenite, and uranium oxide are produced, but output is not 
reported, and available information is inadequate to make reliable estimates of output levels. 


Reported figure. 
*Direct sales and beneficiated. 


M eese reported T ar are as follows, in troy ounces: major mines: 1983— 199,206; 1984— 213,963; 1985—244,249, 
5; and 1987 


1986—300, 
1,000,000; (estimated); and 1987— 1,100,000 (estimated). 


—421,000. Small mines (garimpos) 1983— 1,526,775; 1984—982,623; 1985—698, 475; 1986— 


®Includes sponge iron as follows, in thousand metric tons: 1983-255 (estimated); 1984-246 (estimated); 1985-285; 


(estimated); 1986—295; and 1987—300 (estimated). 


"Officially reported output; of total production, the followi 


quantities are identified as placer silver (the balance 


being silver content of other ores and concentrates), in thousand troy ounces: 1983— 247 (revised); 1984— 250; (estimated); 
1985—434 (estimated); 1986—640 (estimated); and 1987—650 (estimated). 


5Includes baddeleyite-caldasite. 


9Figures represent officially reported output plus official Brazilian estimates of output by nonreporting miners. 


10 Exports 


!1 Apparently includes crude quartz used to produce quartz crystal (listed separately in this table) as well as additional 


quantities of common quartz. 


TRADE 


The draft of the new Brazilian constitu- 
tion (see "Government Policies and Pro- 
grams" section) would have an important 
impact on foreign investment and trade. Of 
particular relevance were provisions ad- 
dressing the financial system, and the defi- 
nition and treatment of "national" compa- 
nies and of foreign capital participation in 
various economic areas. 

The trade balance for the year showed a 
surplus of $11.1 billion; the mineral compo- 
nent showed a negative balance of $3.2 
billion, almost entirely the result of petrole- 
um imports. Mineral exports for 1987 to- 
taled approximately $2 billion with iron ore 
($1.1 billion) and bauxite ($400 million) 
making up 75% of the total. Total mineral 
imports were valued at approximately $5 
billion with petroleum ($4.13 billion) repre- 
senting approximately 83% of the total. The 
value of mineral exports made up 7% of 
total exports while the value of mineral 
imports was almost 34% of total imports. 

During 1987, Argentina, Brazil, and Uru- 


guay participated in negotiations to in- 
crease economic integration. Included in 
the negotiations were ambitious plans to 
reduce duties and remove other barriers to 
regional trade. 

The Ministry of Mines and Energy re- 
ported Brazil and Colombia had begun dis- 
cussions concerning a $700 million, 70,000- 
barrel-per-day petroleum refinery in Colom- 
bia. PETROBRAS would participate in the 
construction of the refinery complex, and 
one-half of the payment for Brazil's services 
was to be in coal exports from Colombia. 

In midyear, Brazil signed an agreement 
with Angola to import between 10,000 and 
20,000 barrels per day of petroleum in 
exchange for the doubling of its lines of 
credit. Brazil also promised to help rehabili- 
tate the Angolan economy beginning in 
1990. The bulk of Brazil's investment would 
be in the construction of the 520-megawatt- 
capacity Kapanda Dam, in conjunction with 
the Soviet Union. 


THE MINERAL INDUSTRY OF BRAZIL 


Table 2.—Brazil: Exports and reexports of mineral commodities: 


(Metric tons unless otherwise specified) 


Destinations, 1986 


147 


Commodit 1985 1986 : 
i United Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
thousand tons 3,317 3,113 NA NA. 
Oxides and hydroxides _ ~~~ ~~~ 94,214 41,994 NA NA. 
Metal acuan alloys: 
nwrou ght 179,130 323,498 NA NA. 
Semimanufactures 147, 369 15,721 NA NA. 
Beryllium: Ore and concentrate 878 776 776 
Chromium: 
Ore and concentrate 6 ne 
Oxides and hydroxides .. 30 52 NA NA. 
é EN including alloys, all formed 22 2 NA NA. 
Oxides and hydroxides ..... 1 M 
Metal including alloys, all form 35 5 NA NA. 
Columbium and tantalum: Ore and 
concentrate 270 271 NA NA. 
[s e du 
tte ane speiss including cement 
EM Pe eee cern ene Bere 433 391 NA NA. 
Met: A including alloys: 
Unwrou ght 199 18 NA NA. 
Semimanufactures 118,784 19,488 NA NA. 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite .. thousand tons 94,218 92,846 NA NA. 
Metal: : 
Pig i iron cast iron, related mate- 
rials thousand tons 2,481 2,402 NA NA. 
Ferroalloys 
F uminum 80 ue 
Ferrochromium 60,285 20,121 NA NA. 
Ferrocolumbium 14,324 ,992 NA NA. 
Ferromanganese 33,594 45,508 NA NA. 
Ferromolybdenum 
value, thousands = $2 NA NA. 
Ferronickel_—_-—----- 9,871 4,693 NA NA. 
Ferrosilicomanganese 65,327 10,299 NA NA. 
errosilicon n 127 371 129,941 NA NA. 
Ferrovanadium 42 NA NA 
Silicon metall 22,541 26,208 NA NA. 
Unspecified _ _ _ _ _ _ _ _- 11,612 10,139 NA NA. 
Steel, primary forms 
thousand tons 2,493 NA 
Semimanufactures: 
Bars, rods, angles, sha 
tions 2, 003 NA 
Universals, plates, sheets 
d 2,215 NA 
Hoop and strip ------—— 23,274 NA 
Rails and accessories 851 NA 
Wire 41,357 NA 
Tubes, pipes, fittings 336,382 NA 
Castings and forgings, rough 10,066 NA 
Ore and concentrate 21 Gi 
Metal including alloys: 
Unwrought_ ----------- 1,174 592 NA NA. 
Semimanufactures 12 NA NA. 
Lithium: Ore and concentrate 131 109 _. All to Japan. 
Magnesium: Metal including alloys, 
semimanufactures _ — — kil 149 = 
Manganese: 
Ore and concentrate, metallurgical- 
grade. ond e IR 901,201 155,556 NA NA. 
Oxidée8 uem eee ee j ,812 NA NA. 
Metal including alloys, all forms Ses 19 NA NA. 
Molybdenum: Metal including alloys, 
semimanufactures 
value, thousands $4 $3 NA NA. 
Nickel: 
Oxides and hydroxides 3 4 — All to Ecuador. 
Metal ee alloys: 
Unwrou ght 42 46 NA NA. 
Semimanufactures 15 17 NA NA. 
Platinum group metals: Metals including 
alloys, unwrought and partly wrought, 
platinum troy ounces . 1 547 NA NA. 


See footnotes at end of table. 
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Table 2.—Brazil: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1985 


Destinations, 1986 


Commodity 1986 
2 1 5 Other (principal) 
METALS —Continued 
Silver: Metal including alloys, unwrought 
aco partly wrought ... troy ounces_ _ 4,051 5,466 NA NA. 
Gi. es 7 1 NA NA. 
Metal including alloys: 
Unwrou ght 20,041 19,192 NA NA. 
Semimanufactures 11 NA NA. 
Titanium: 
Ore and concentrate 2,832 5,474 5,474 
Oxides a 1,590 a eed 
Metal pene alloys, all as 9 (* EN 
and concentrate 513 137 ni Mainly to Netherlands. 
Metal including alloys, unwrought .. .. 3 P l 
B Metal including alloys, scrap exe 15 NA NA. 
inc: 
Oxides `- -—-------------—— 12 11 NA NA. 
Metal including alloys, semimanu- 
factures _. ~~~ ~~ 16 35 NA NA. 
ACORDE Ore and concentrate AN 3 — All to Argentina. 
er: 
Oxides and hydroxides 784 733 NA NA. 
Ashes and residues 28,097 40,631 NA NA. 
Base metals including alloys, all forms 7 11 NA NA. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
rs a a E: 5 5 5 
Artificial 
Corundum ______________ 82,402 35,339 NA NA. 
Silicon carbide. —-~_—~-— 8,878 6,215 NA NA. 
Grinding and polishing wheels and 
e e op eh E 1,286 1,097 NA NA. 
Asbestos, crude... Ls 23,248 32,586 NA NA. 
Barite and witherite.____________ 7,303 ,000 -— All to Venezuela. 
Boron materials: 
Crude natural borates _— 5 pice 
Oxides and acids |... 15 4 NA NA. 
Cément- 5. ee cci aet 80,122 NA NA. 
Clays, crude: 
nene ES 12 T 
Chamotte earth. ______..__-__ 35 NA 
Fuller’s eartnʒn _ 35 10 NA NA. 
Dn. oxi. su d EN Ae 196,402 213,697 NA NA. 
Unspecified cic (5 - —- ---- ---- --— ; ! NA NA. 
Diamond: 
Gem, not set or strung.__— carata — 1,625 220,000 NA NA. 
Industrial stones ee E. 310,000 NA NA. 
Dust and powder Occo em 11 NA NA. 
Diatomite and other infusorial earth .. _ — 23 16 NA Mainly to Uruguay. 
Feldspar ________~___________- 5 10 NA Mainly to Colombia. 
Fertilizer materials 
rude, n. es 1 3 um All to Bolivia. 
Manufactured 
Ammonia_______________ 33,861 183 NA NA. 
Nitrogenouss 7,392 10,756 NA NA. 
Phosphaticqcqco ! 1.175 4.357 NA NA. 
Potas sic 2,522 4,163 NA NA. 
Unspecified and mixed... 24,319 22,983 NA NA. 
Fluorspar o.c c-- ee cecee €— Bites All to Venezuela. 
Graphite, natura 8,725 9,416 NA 
Gypsum and plaster... 122 M 
Kyanite and related materials 344 185 NA NA. 
!!ͤ;ÄB . 88 2,767 2, 389 NA NA. 
esium compounds: 
esite, rule 12 20 NA NA. 
Oxides and hydroxides 184,171 76, 764 NA NA. 
Other o no SEL 10 NA NA. 


See footnotes at end of table. 
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Destinations, 1986 
Commodity 1985 1986 : 
runs Other (principal) 
INDUSTRIAL MINERALS —Continued 
Mica: 
Crude including splittings and waste 931 1,662 NA NA. 
iens including Sélpomeratec epit $3,891 $3,800 mt 
rne dor o pv ue ; , 2 to Uruguay. 
Phosphates, crude . 42 um " 
ise ents, 5 Iron oxides and hy- 
xides, processed ____________ 1,139 1,848 NA NA. 
Precious and semiprecious stones other 
than diamond: 
Natural, crude 
thousand kilograms. — 3,279 „554 NA NA 
Synthetic ilograms_ _ ,500 NA NA 
Salt and brinee 144,581 37,798 NA Mainly to Nigeria 
Sodium compounds, n.e.s.: 
nate, manufactured 294 1,844 NA NA 
Sulfate, manufacture 4 8 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 179,538 199,184 NA NA. 
Worked ______._.____-- 13,075 35,086 NA NA. 
Dolomite, chiefly refractory- grade 434 607 NA NA. 
Gravel and crushed rock ________ 29 3,054 NA NA. 
8 other 8 705 dimension 1,608 1,763 NA Mainly to Paraguay. 
F 9,080 6,241 NA NA. 
d other per dina au metal- bearing 1.913 2, 385 NA NA 
Elemental, all form 25 8 NA Mainly to Uruguay. 
ulfuric acid- .§__._____---~- 140 102 NA NA. 
Talc, steatite, soapstone, pyrophyllite .. 4,185 2,216 NA NA. 
Vermiculite 137 138 NA NA. 
SAT 
33300 ĩ EEEN 1253 149 NA NA. 
Sag and dross, not metal- bearing 548 98,913 NA NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 448 315 NA NA. 
Coal: All grades excluding briquets .. .. .. — 42,948 111,136 NA NA. 
Coke and semicoxæe „ 89 90 NA NA. 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42 gallon barrels _ 465 173 NA NA. 
Gasoline do— 29,961 21,131 NA NA. 
Mineral jelly and wa do— 163 288 NA NA. 
Kerosene and jet fuel do- 5,834 3,082 NA NA. 
Distillate fuel oil do... 6,250 9,434 NA NA. 
Lubricantss _- do... 1,177 441 NA NA. 
Nonlubricating oĩls do- 3) 3) NA NA. 
Residual fuel oil do— _ — 9,298 8,792 NA NA. 
Bitumen and other residues —do_ — — — 10 29 NA NA. 
Bituminous mixtures do- 25 23 NA NA. 
Petroleum coe do— ed 3 NA NA. 
Unspecified |. ---------— do— 183 104 NA NA. 


Revised. NA Not available. 
1Table prepared by H. D. Willis. Source of data did not list destinations. 
Wess than 1/2 unit. 
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Table 3.—Brazil: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 ; 
Saa Other (principal) 
METALS 
Alkali and rare-earth metals: Unspecified 82 205 22 United Kingdom 176; West Germany 
4. 
Aluminum: 
Ore and concentrate 8,801 1,022 1,002 France 10; United dom 10. 
Oxides and hydroxides 136,637 285,471 149 Suriname 179,206; Netherlands 
56,031; Venezuela 48,155. 
Metal including alloys: 
i eee Pe 684 3,119 3,101 Canada 18. 
Unwrought_ - ------------ 2,618 1,414 890 Italy 342; United Kingdon 75. 
ane Semimanufactures 2,132 1,394 541 France 253; West Germany 240. 
imony: 
Ore and concentrate 397 815 NA NA. 
Oxides __—----------------- 49 30 NA NA. 
Metal including alloys, all forms 483 853 NA NA. 
Arsenic: Metal inclu alloys, all forms 2 2 NA Mainly from United Kingdom. 
Beryllium: Metal including alloys, all 
forme value, thousands $4 is 
Bismuth: 
Oxides and hydroxides 4 4 NA NA. 
Metal including alloys, all forms 31 67 NA NA. 
Cadmium: 
Oxides and hydroxides 76 120 NA NA. 
Metal including alloys, all form 1 3 NA PA. 
Chromium: 
Ore and concentrate 14,685 10,757 ks Republic of South Africa 5,847; Phil- 
ippines 4,907; Peru 2. 
Oxides and hydroxides 97 73 West Germany 31; United Kingdom 
24; Netherlands 18. 
vias including alloys, all form 47 15 NA NA. 
Ore and concentrate 10 8 NA 
Oxides and hydroxides 10 15 1 Bel neden . E 12; United 
3 om 3 
Metal including alloys, all forme 1402 584 NA 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
85 value, thousands $54 $47 $32 Switzerland $6; Japan $4. 
pper: 
Gre and concentrate 164,015 261,304 m V ,666; Peru 70,638; Sweden 
Oxides and hydroxides 222 163 NA 
Metal including alloys: 

J ĩͤ A E 3.227 8, 6,121 Chile 1,960: Canada 744. 
Unwrough t. 77,480 111,148 91 Chile 93,536; Peru 8,161; Zaire 7,540. 
Semimanufactures 1.473 2,165 349 West Germany 564; France 342. 

Gold: Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 538 444 NA NA. 
Iron and steel: 
Iron ore and concentrate excluding 
ie pyrite 2250522 eS 15 13 7 Japan 4; Switzerland 2. 
etal: 
Strap 2 eee ees 103,997 490,601 231,129 Netherlands 197,697; United King- 
dom 59,632. 
Pig iron, cast iron, related mate- 
METRE OPES 29,371 2,322 1,833 Canada 343; Italy 92. 
Ferroalloys: 
Ferroaluminum (2) or 
Ferrochromium .......- 196 749 NA NA. 
Ferromanganesee — — — 1,284 37 IE All from France. 
Ferronickel . -------- (* a 
Ferrosilicochromium — — — UN 91 NA NA. 
Ferrosilicomanganese 1,610 Eus 
Ferrosilicon_ - - -------- 148 153 NA NA. 
Unspecified 69 87 87 
Steel, primary form NA 464,528 104, 324 . West Germany 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 8,396 7,683 593 Sweden 4,517; Canada 662. 
Universals, plates, sheets 57,246 61,945 2,248 Venezuela 20,568; Jw 10,104; 
West Germany 9.87 
Hoop and stri-· 5,496 5,967 1,021 uris Serman e 818; United King- 
om 1,217. 
Rails and accessories 15,928 12,199 238 arias 6,700; Japan 4,223; Romania 
Wire 2.222.052 55522204 2,538 2,234 199 Japan 1,417; West Germany 172. 
Tubes, pipes, fittings |... 10,553 10,961 377 Japan 3,997; West Germany 2,642; 
France 2,180. 
Castings and forgings, rough 128 257 25 Italy 128; Japan 75. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
, Caned Other (principal) 
METALS —Continued 
Lead: 

Ore and concentrate 27,447 80,120 — Ireland 10,460; Argentina 9,800; Peru 
Oxid ˙ ͥU⁰ 2 e oh 334 651 3 Mexico 648. 

Metal including alloys: 

POO TERES 12,888 16,308 14,039 Canada 1,272; United Kingdom 997. 
Unwrought______________ 2,141 3,410 Mexico 3, 141; Peru 269. 
Semimanufactures 4 3 1 West Germany 1; Italy 1. 

Lithium: Oxides and hydroxides.. — — — — — 426 388 NA NA. 
esium: Metal including alloys: dB 
)J)JJJC—A—A—ꝛ— — zu 
Unwroughggnt 3,091 3,868 872 Norway 2,410; West Germany 85. 
Semimanufactures_ - - - - ------— 2 2 2 
Ore and concentrate, metallurgical- 
F;” a 3,753 2,106 -- Netherlands Antilles 2,100; Republic 
of South Africa 6 
Oxdé8 onus 8 66 3 2 Belgium-Luxembourg 1. 
Metal including alloys, all form 1,221 1,249 NA NA. 
Mercur 6. pound flaska. .. 5,408 6,440 609 Netherlands 2,205; West Germany 
1,653; Mexico 1. 624. 
Molybdenum: 
and concentrate 2,893 2,493 NA Mainly from Chile. 
Oxides and hydroxides 542 484 NA NA. 
Metal including alloys: 
e d MI LU 2 1 NA NA 
Unwrou ght 6 NA NA 
Semimanufactures 43 65 NA NA 
Nickel: 
Matte and speiss |... „ 112 à 2 United Kingdom 1. 
Metal including alloys: 
Unwrou ght 1.133 1.912 108 Netherlands 1,157; Norway 435. 
Semimanufactures 146 109 66 West Germany 26; Canada 5. 
inst ic 5 neung 
oys, unwrought an y wroug 
troy ounces. . 20,092 24,113 NA NA. 
Selenium, elemental... - ---------—- 30 38 NA NA. 
Silver: 
Ore and concentrate 5 6 NA NA. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. - 4,329 5,466 NA NA. 
Tellurium, elemental ...........- 4 6 NA NA. 
Tin: Metal including alloys: 
Unwrought |... 222222222 Ed 24 — All from Netherlands. 
Semimanufactures_ |... 10 6 — All from West Germany. 
Titanium: 
Oxide . 1,282 3,074 168 West Germany 1,427; France 766; 
United Kingdom 308. 
Metal including alloys 
) scu uL 120 139 NA NA 
Unwrought_ __ ! 20 17 NA NA 
Semimanufactures 31 56 NA NA 
Tungsten: 
Ore and concentrate 2,895 2,494 298 Chile 2,217; United Kingdom 20. 
Metal including alloys: 
Unwrought.- .. 2222-2 19 24 NA NA. 
m Semimanufactures 39 39 NA NA. 
inc: 
Ore and concentrate 75,316 76,853 a Ferd 958 „O71: Sweden 9,479; Mexico 
Onde’ eue 84 743 36 France 390; Uruguay 91; Peru 77. 
Blue powder 131 158 153 West Germany 5. 
Metal including dni dn 
Unwrou ght 23,086 23,153 T aci T 6,910; Mexico 4,994; Spain 
Semimanufacturees ..- 5,548 46 1 West Germany 20; United Kingdom 
18; Japan 6. 
Zirconium: 
Ore and concentrate: 12,134 12,697 NA NA. 
Metal including alloys, semimanu- 
faCtUPCS o Se es 1 Luo 
Other: 
Ores and concentrates ~~ _ ~~ 115,099 15,118 NA NA. 
Oxides and hydroxides 17 321 2 West German eer 271; Italy 48. 
Ashes and residues 20,780 18,527 8,461 Canada 1 
Base metals including alloys, all forms 3 177 NA NA. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodit 1985 1986 : 
d 1 Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
));§ö§éêĩ«[f⁵ᷣ A 8 941 518 115 Italy 340; West Germany 61. 
Artificial: 
Corun dumm 317 275 199 France 40: Japan 20. 
Silicon carbide. - - - --- ----- 11,189 948 NA NA. 
Dust and powder of precious and semi- 
precious stones 
value, thousands. _ $3,130 $4, $4,056 Ireland $533; West Germany $174. 
rein and polishing wheels and 
eee iene ft CIR 221 207 45 West Germany 56; Japan 44 
ue crude RS 2,591 9,658 148 Canada; 2, 886. : Republic of South 
rica 
Barite and witherite. - - - --------—- 22 33 -— West Germany 20; Switzerland 18. 
Boron materials: 
Crude natural borates 21,699 20,731 le: eae 13,435; Peru 7,095; Chile 
Oxides and acids |... --------—- 5,338 6,085 3 entina 5,845; France 144; West 
aed 81. 
Bromine . -—--------------—-—- 14 13 NA 
Cemeni-- 2 oem ee 2,077 5,882 1, 170 ay 3, O30; France 780. 
TT a PS 40 30 aic rom Switzerland. 
Clays, crude... - -- - - - - - - - - —— 14,734 23,378 10,315 SEDIT 11,897; Republic of South 
Cryolite and chiolite _ — kilograms_ — 550 2,000 __ All from Switzerland. 
Gem, not set or 8 
ue, thousands $155 $524 UN Switzerland $522; West Germany $2. 
Industrial stones — thousand carats- $125 $416 West Germany $140; Belgium- 
Luxembourg $91 
Dust and powder - ------------ (3) T" 
Diatomite and other infusorial earth .. .. — 1,401 1,309 133 Mexico 862; West Germany 284. 
user nd dod id related materials 1 1 -- NA. 
Crude ie os ET agape 8 118 23 — All from Japan. 
Manufactured: 
Ammon ia 17,081 51,545 17,541 U.S. S. R. 33,975; France 29. 
Nitrogenous cc --- 534,454 1,073,095 469,757 wa ! 196,018; Netherlands 
N ESEA Sener ee eat ae E 30,789 201,972 171,621 Uruguay 23,548; Israel 6,160. 
Sa i ee eL 1,799,959 2,277,351 184,612 Canada : 5 East Germany 
Unspecified and mixed 105, 598 201,086 147,192 Chile 48,305; Morocco 5,000. 
Graphite, natural _.________----~- 8 19 -- Madagascar 18. 
Gypsum and plaster _________---~- 1 2 1 Italy 1. 
Iodine nVn ee 261 253 NA NA. 
Line ñ ͤ e ec 40 70 -- All from Belgium- Luxembourg. 
esium compounds: 
esite, crude... - - - —-—- — 3 1 NA NA. 
Oxides and hydroxides ö 1211 160 NA NA. 
0; 6 . i ete 323 1.214 NA NA. 
Mica: 
Crude including splittings and waste 1 25 (2) Mainly from India. 
Worked including agglomerated split- 
Üüng. — md ocho 63 53 18 France 11; Switzerland 11. 
Nitrates, cru lee 11.670 12,251 __ All from Chile. 
Phosphates, crude 22 ns os eec 31,678 119,240 63,458 Israel 37,734; Morocco 18,050. 
Phosphorus, elemental ~- -—-------- 6,163 7,118 NA NA. 
ents, mineral: Iron oxides and 
ydroxides, processed 1,048 1,104 92 West Germany 975; Italy 12. 
Precious and . stones other 
ond: 
Natural! value, thousands $29 $70 $4 West Germany $64; Argentina $1. 
Synthetic do $51 1 _. All from West Germany. 
Pyrite, unroaste od 65 111 aan 
Salt and brine. _________.- --- ~~ 222,568 783,352 38, 000 Chile 256,999; France 140, 059; Baha- 
mas 102, 460. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 110,858 155,933 80,862 West Germany 75,070; Japan 1. 
Sulfate, manufactured _________ 35,725 „718 423 Mexico 40,268; Chile 13,724; West 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 ; 
nee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked |... à) 19 — Japan 18; Greece 1. 
Worked cox n 6 -- All from Italy. 
Dolomite, chiefly refractory- grade 351 413 -—- Italy 410; Japan 3. 
Gravel and crushed rock... 60 60 ~_ All from France. 
Limestone other than dimension 19 Ss 
and quartzite -— 56 13 11 France 2. 
d other than metal beatis Prae 9 8 8 
ur: 
Elemental: 
Crude including native and by- 
E(Ta K ie 1,084,955 1,155,291 243,112 Canada 524,728; Poland 386,351. 
Colloidal, precipitated, sub- 
od cone 8 633 791 786 West Germany 5. 
Sulfuric acid -- --- ---------- 41,135 208,172 9 SD p. F “italy 9,069; Switzer- 
an 
Other steatite, soapstone, pyrophyllite 87 15 10 Japan 3; Sweden 2. 
Ti 
MN aa NES 7,581 9,837 491 Argentina 9,168; Greece 108. 
Stag and dross, not metal- bearing 12,852 26, 636 ~- Republic of South Africa 26,006; West 
rmany 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and nen natural . 188 173 128 Argentina 45. 
Carbon black kk 2,119 2,787 824 West Germany 893; France 582. 
Coal: All ds excluding briquets 
ousand tons_ .. 8,260 8,946 4,955 Poland 2, 113; Canada 979. 
Coke and semico kee 94,610 11,900 22,060 West Germany 39,740; Japan 11,000. 
roleum: 
Crude. thousand 42-gallon barrels. .. 197,556 219,769 -— Saudi Arabia 79,786; Iraq 71,642; 
China 21,479. 
Refinery products: 
Liquefied petroleum gas 
do- 4, 826 7,519 — Saudi e 351; Angola 2,283; 
Algeria 1, 
Gasoline do- 1.221 1,017 91 Argentina 6715 Uruguay 126. 
Mineral jelly and wax 
42-gallon barrels_ _ 541 409 41 Republic of South Africa 291; Bel- 
gium-Luxembourg 47. 
Kerosene and jet fuel do- 10 543,159 -— Venezuela 244,373; ntina 
218,116; Netherlands Antilles 
80, 670. 
Distillate fuel oil 
thousand 42-gallon barrels. . 2,481 4,953 RN Netherlands Antilles 1,854; Venezu- 
ela 1,318; Argentina 706. 
Lubricants |... ..-.- do- 841 157 30  Remania 13; Venezuela 19. 
Nonlubricating oils .. - do- 59 66 All from Romania 
Residual fuel oil .. ~~ - — — do- 1.530 1,486 -- Venezuela 1,227; Italy 256. 
Bitumen and other residues 
do- à) 3) -— All from Uruguay. 
Petroleum coke — ~~ — ~~ do— - 556 1,091 711 Argentina 363; United Kingdom 17. 
TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
Wees than 1/2 unit. 
*Revised to zero. 
COMMODITY REVIEW 
METALS mated 913,000 tons. Primary aluminum ex- 


i ports were 463,000 tons, or 55% of pri- 

Alumina, Aluminum, and Bauxite— mary production, making Brazil 1 of the top 
Domestic production of primary aluminum 10 aluminum exporters worldwide. Domes- 
was approximately 845,000 tons in 1987, tic consumption of aluminum slumped in 
which exceeded that of the previous year by 1987 as a result of rising inflation and 
1196. Total aluminum production including  cutbacks in state investment in the trans- 
secondary (scrap) aluminum was an esti- port, industrial, and construction sectors. In 
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addition, a dispute between aluminum pro- 


ducers and the Government at midyear 
affected domestic and export sales. In Octo- 
ber, the go-ahead was given for phase 2 of 
the Alumínio Brasileiro S.A. refinery proj- 
ect at Barcarena, Para State. Phase 2 would 
raise the smelter capacity to 240,000 tpy of 
alumina by yearend 1988, and to 320,000 tpy 
by 1991. The project is owned by CVRD 
(51%) and Nippon Amazon Aluminium Co. 
(49%), a Japanese consortium. Two of Bra- 
zil’s largest foreign subsidiaries, Alcoa Al- 
uminio S.A. (United States) and Pirelli S.A. 
(Italy) at yearend planned to form a joint 
venture to construct a 16,000-tpy aluminum 
bar-rolling plant at Pocos de Caldas, Minas 
Gerais State. The venture required an in- 
vestment of $7 million split evenly between 
the two companies. Alcoa would guarantee 
a supply of ingot aluminum, and Pirelli 
would transfer equipment from a rolling 
plant at Santo Andre, Sao Paulo State. 

Bauxite production for 1987 was approx- 
imately 7.3 million tons, a growth of 1296 
over that of the previous year. The major 
bauxite producer was Mineração Rio do 
Norte S.A., which accounted for 70% of 
annual production as well as 3.2 million 
tons of bauxite exports valued at $84 mil- 
lion. Brazil’s alumina production for 1987 
was an estimated 1.3 million tons. 

Columbium.—In 1987, ferrocolumbium 
production decreased 40% to 10,800 tons. 
Total exports were reduced as well, from 
12,332 tons in 1986 to 11,069 tons in 1987. 
The major importers were North America 
(37%), the European Economic Community 
(36%), Japan (17%), and the Soviet Union 
(4%). Cia. Brasileira de Metalurgia e Min- 
eracao (CBMM) produced approximately 
85% of the ferrocolumbium, and Mineração 
Catalao de Goias Ltda. produced the re- 
mainder. 

Paranapanema S.A. Mineração Indústria 
e Construção, Brazil’s largest tin producer, 
constructed a columbium processing plant 
at its Pitinga Mine in the State of Amazo- 
nas. It began production at yearend. The 
plant, with annual capacity of 2 million 
pounds of columbium oxide, was designed to 
process the mine’s byproduct columbium. 
At yearend, Brazils Industrial Develop- 
ment Council approved a project by CBMM 
to produce approximately 40 tpy of colum- 
bium metal, mainly for use in supercon- 
ductor research. The plans call for an in- 
vestment of $6 million in equipment at its 
plant in Araxa, Minas Gerais State, with 
production to commence by 1990. The mine 
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at Araxa contains sufficient proven re- 
serves to last approximately 500 years as- 
suming a production of 20,000 tpy of pyro- 
chlore concentrate. 

Copper.—Brazil increased its mine pro- 
duction by approximately 4% over that of 
1986 while primary copper production in- 
creased an estimated 21% over that of 
1986. Cia. Paraibuana de Metais (CPM) 
announced that construction would very 
likely begin on its 100,000-tpy electrolytic 
refinery near the Igarape do Salobo copper 
deposit in the Carajas area in 1988. The 
deposit contains copper sulfide reserves of 
1.2 billion tons, of which 40% is in excess 
of 0.8% copper. Cia. Metalquimica do Mar- 
anhao, a subsidiary of CPM, received the go- 
ahead for its plans to construct a 100,000- 
tpy smelter-and-refinery facility at Sáo Luis 
in the Carajas area at yearend. Construc- 
tion was to commence in mid-1988. Never- 
theless, no decision was reached on full- 
scale development of the Salobo deposit. 

Gold.—Unofficial gold production in Bra- 
zil was estimated at 2.3 million troy ounces 
while the estimated official figure was 1.2 
million ounces. In 1987, the major gold 
mining companies produced approximately 
421,000 ounces of gold, 85% of which was 
produced by CVRD (Fazenda Brasileiro 
Project), Manati Mineração, Mineração 
Novo Astro, Mineração Morro Velho and 
São Bento Mineração. The official garim- 
peiro production was 730,000 ounces. 

The Morro do Ouro project in the State of 
Minas Gerais began gold bullion production 
at yearend. The mine was under the oper- 
ation of Rio Paracatu Mineração S.A., a 
joint venture of the British company Rio 
Tinto Zinc Corp. PLC (RTZ) (51%) and the 
Brazilian company Autran Mineração e 
Participacoes S.A. (49%). The ore reserves 
were estimated at 130 million tons grading 
0.66 grams per ton of gold. A total of $65 
million was invested in the mining oper- 
ation by yearend, with the total installed 
capacity of 3 to 5 tpy of gold to be fulfilled in 
1988. Inco Gold Co. of Canada announced 
that it will proceed through its Brazilian 
subsidiary, Mineração Serra Grande S.A., to 
develop its gold mine project at Crixas, 
Minas Gerais State. The total cost of the 
project will be $68 million, one-half of which 
is to be met by Mineração Morro Velho S.A., 
a subsidiary of the Anglo American Corp. of 
South Africa Ltd. The deposit contains re- 
serves of 7 million tons of ore grading 11.7 
grams of gold per ton. 

Paranapanema, Brazils largest tin pro- 
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ducer, pulled out of Mato Grosso State 
because its gold mining concession, the 
Novo Planeta Mine, was overrun by numer- 
ous garimpeiros over an extended period. 
The mine's annual production was 27,000 
ounces, and had a total investment of $50 
million. 

Iron Ore.—Brazil's iron ore production is 
mainly concentrated in two areas, the "Iron 
Quadrangle" in the State of Minas Gerais 
and the Serra dos Carajas area in the State 
of Para. As production declines in the south- 
ern region, the emphasis on the Carajas 
region increases. Iron ore production in- 
creased slightly over that of the previous 
year, and CVRD produced approximately 
65% (85 million tons) Iron ore exports 
increased by about 6% to 95.7 million tons, 
of which CVRD exported 65.3 million tons. 
Mineracoes Brasileiras Reunidas S.A. 
(MBB) the second-largest producer, pro- 
duced an estimated 20 million tons and 
exported in excess of 14 million tons, or 1596 
of total exports. The three remaining major 
producers were Ferteco Mineragáo S.A. 
(10%), S.A. Mineração da Trindade (6%), 
and Samarco Mineração S.A. (6%). CVRD 
produced 17 million tons of iron ore pellets 
in six plants at the Tubarão harbor complex 
in 1987. Four of the plants are joint ven- 
tures between CVRD and international 
companies from Italy, Spain, and Japan. 
The two remaining plants are wholly owned 
by CVRD. 

The Brazilian Government and MBR 
signed an agreement for the completion of 
the much-delayed railroad between Minas 
Gerais and its Sepetiba Bay terminal in Rio 
de Janeiro State. The railway had been 
under construction for the past 10 years. By 
the terms of the agreement, MBR will 
invest $70 million of the required $136 
million and will recoup its investment 
through the use of the railroad for moving 
its own iron ore. 

Brazil’s total iron ore reserves (measured, 
inferred, and indicated) containing greater 
than 50% Fe were a reported 74 billion 
tons. The measured reserves were 21.5 bil- 
lion tons, with 56% in the Carajas region 
and the remainder in the Iron Quadrangle. 
Measured reserves containing greater than 
60% Fe were calculated to be 8.7 billion tons 
with the Iron Quadrangle containing 4.7 
billion tons and the Carajas region the 
remainder. 

Iron and Steel.—Ferroalloys.—Ferroalloy 
production increased by 2% over that of 
1986 to approximately 824,000 tons, with 
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ferrosilicon making up 2896 of the total. 
Ferrochromium, ferromanganese, ferrosili- 
comanganese, and ferrosilicon composed 
83% of the total ferroalloys produced. 

Many ferroalloy producers suffered from 
the disruption of power supplies caused by a 
drought in the northern States. A number 
of the producers received authorization 
from the Government to construct their 
own hydroelectric powerplants. The financ- 
ing, reportedly, would be by the industry 
itself and from international lenders. The 
Government would provide less than 10% of 
the financial backing. Energy costs were 
raised 45% over those of 1986, which result- 
ed in the elevation of the energy portion of 
production costs to 5096. The powerplants 
would be built in the north, and the electric- 
ity produced sold to the Government for 
transmission to Minas Gerais State where 
most ferroalloy producers are located. 

Pig Iron.—The Itaminas Group, Brazil's 
largest pig iron producer, formed Cia. Si- 
derürgica do Para (COSIPAR) to construct 
and operate a plant in Maraba, Para State. 
Itaminas will invest $70 million to reach pig 
iron production of 600,000 tpy in 5 years. 
The plans call for COSIPAR to build 10 
furnaces of 60,000 tpy capacity each. Pro- 
duction is to begin in early 1988 using iron 
ore from the CVRD mine in the Carajas 
region. 

Steel.—Brazil was the world's seventh- 
largest steel producer in 1987, producing 
approximately 22.2 million tons, 11% great- 
er than in 1986. Exports accounted for 8.4 
million tons and were valued at $1.5 billion. 

Brazil's state steel holding company, Si- 
derurgia Brasileira S.A. (SIDERBRÁS), lost 
approximately $2.3 billion. The Central 
Bank attributed the loss to a decrease in 
demand and to pricing problems that re- 
duced the steel selling price below produc- 
tion costs. Cia. Siderürgica Belgo-Mineira, 
the country's second-largest private steel 
producer, announced it was lowering its 
investment plans for 1987 and 1988. The 
planned 1987 investments of $83 million 
were reduced by 4296 to $48 million due to 
lack of confidence in the Government's 
economic program, according to Belgo- 
Mineira. Cia. Siderürgica Paulista, one of 
the state-operated steel mills and the coun- 
trys third-largest, inaugurated a rebuilt 
high-temperature furnace and the first of 
three continuous casters. These improve- 
ments would boost the plant's output from 
2.7 million tpy to 3.9 million tpy by early 
1988. 
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Manganese.—Manganese production de- 
creased by about 8% relative to 1986 output. 
The reduction was partly the result of 
reports that the Industria e Comércio de 
Minerios S.A. (ICOMI) manganese mine at 
Serra do Navio in Amapá Territory had an 
economic life of 5 to 6 years, and partly a 
reaction to adverse market conditions. 
These adversities also influenced the 10% 
drop in exports, to 690,000 tons. However, as 
a result of further exploration and testing, 
additional reserves of 2 million tons of high- 
grade ore were discovered at the Amapá 
mine. Its estimated productive life was ex- 
tended to 8 to 9 years. 

Metalman S.A., a subsidiary of Metalur, 
reportedly invested $3 million in technology 
for the production of manganese metal, 
electrolytic MnO;, and potassium perman- 
ganate (KMnO,) from the Igarapé Azul 
manganese mine ores in the Carajas region. 
A startup in early 1988 was projected. 

Rapid growth in the production of manga- 
nese was expected following CVRD’s activ- 
ation of the Igarapé Azul Mine. The mine's 
officially reported reserves were 60 millon 
tons comprising 48.5 million tons of lump 
ore grading 43% Mn and 11.5 million tons of 
battery-grade ore with 76% Mn content. 

Tin.—Tin production increased by 4%. 
Brazil ranked second in the world in tin 
production with approximately 17% of the 
world total. Production growth was con- 
trolled with an aim to normalizing the 
world tin market. For the same reason, tin 
exports were held to 21,000 tons, the same 
level as in 1986. The Brazilian Government 
had planned to restrict its exports of tin to 
26,500 tons in 1988, in line with an agree- 
ment reached with the Association of Tin 
Producing Countries. As of early 1987, Bra- 
zil possessed 250,000 tons or about 8% of the 
world’s known tin reserves, and 66% of 
Latin American reserves. It ranked fourth 
in the world in the amount of reserves after 
Malaysia, Indonesia, and Thailand. 

Titanium.—CVRD announced plans for a 
$100 million project in the Tapira region of 
Minas Gerais State that will produce 
400,000 tpy of anatase concentrate. The 
project was scheduled to begin production 
at about one-half-capacity by the end of 
1989. Upland Minerals and Chemicals 
Corp., a Brazilian exploration and mining 
company, confirmed in a second series of 
analyses that significant reserves of tita- 
nium dioxide (TiO.) exists on three of the 
company's five titanium concessions. 
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INDUSTRIAL MINERALS 


Cement.—Brazil's cement production was 
25.5 million tons compared with 25.3 mil- 
lion tons for 1986, and Brazil continued to 
be the leading cement producer in Latin 
America. Cement imports had increased 
over the past 3 years to the modest level of 
16,000 tons. The cement industry had an 
installed capacity of 44.8 million tpy at 
yearend 1987. All 54 cement plants in Brazil 
were privately owned. All new plant activi- 
ty that was scheduled to come on line in 
1987 was postponed until 1988. 

Phosphate Rock and Potash.—Brazil in- 
creased phosphate rock and P. O, production 
by 6% and 5%, respectively; however, the 
rates of production remained well below the 
domestic consumption levels. To meet the 
increasing domestic demands for phos- 
phates, at least $1 billion must be invested 
in the industry by 1990, according to the 
Ministry of Mines and Energy. As a direct 
result of this, Petroleos Fertilizantes Brasil- 
eiro S.A. (PETROFERTIL), a subsidiary of 
PETROBRAS, authorized the investment of 
$40 million in the expansion of the Tapira 
Mine in Minas Gerais State, to 1.5 million 
tpy from 1.1 million tpy. 

CBMM announced the discovery of large 
phosphate deposits in the vicinity of Campo 
Alegre de Lourdes, 820 kilometers from 
Salvador, Bahia State. Exploration was to 
be concluded in 1988, but reserves estimated 
by yearend were 20 million tons of 18% 
apatite and 50 million tons of carbonatite 
with 8% P;,O, Planned investment by 
CBMM would be $20 million to start up a 
300,000-tpy mine and concentrator plant. 

PETROFERTIL awarded a contract to 
Milder Kaiser Engenharia S.A. for a feasi- 
bility study on a plant to produce phospho- 
ric acid and yellow cake (UsOs) commercial- 
ly from the Itataia deposit. The deposit, 
located 240 kilometers from Fortaleza, the 
State capital of Ceara, was discovered in 
1975. Plans called for the installation of a 
plant to produce 105,000 tpy of P;O, and 700 
tpy of UO, at an estimated investment cost 
of $200 million. 

Petrobras Mineração S.A., the mining 
subsidiary of PETROBRAS, opened Brazil's 
first potash mine at Taquari-Vassouras, 
Sergipe State in 1987. The life expectancy of 
the mine is 30 years at a production level of 
500,000 tpy, although only 100,000 tons was 
produced in 1987. 
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MINERAL FUELS 


Coal.—In 1987, Brazil marketed 7.6 mil- 
lion tons of coal comprising 1.4 million tons 
of metallurgical coal. Domestic consump- 
tion of steam coal exceeded production by 
about 1 million tons, while metallurgical 
coal imports approached 10 million tons. 
The National Minerals Production Depart- 
ment reported that the results of a survey of 
the Paraná River basin increased the total 
measured, indicated and inferred Brazilian 
coal reserves by 30% to 32.4 billion tons. Of 
this amount approximately 3 billion tons 
are currently recoverable. Based on current 
consumption rates, the country has suffi- 
cient coal for the next 2,000 years, however, 
most of it is of relatively low quality. 

-SIDERBRAS contracted for the purchase 
of 11 million tons of metallurgical coal in 
1987, 1 million tons more than in 1986, at a 
cost of approximately $600 million. Among 
the coal suppliers with contracts or con- 
tracts pending were the following U.S. com- 
panies: À. T. Massey Coal Co., Eastern Gas 
and Fuel Associates, Island Creek Corp., 
Jno. McCall Coal Co., Peabody Development 
Co., Pittston Coal Export Corp., United Coal 
Co., and U.S. Steel Mining Co. 

The Government was considering a na- 
tional coal council to oversee long-range 
Brazilian coal development. Early in the 
year, a policy meeting of coal producers, 
distributors, and users concluded that it 
was vital for coal to take a greater part in 
Brazil’s energy profile. Participants re- 
commended that a national policy council 
be created, with the federal coal distribu- 
tion company, Cia. Auxiliar de Empresas 
Electricas Brasileiras, taking responsibility 
for carrying out policy. Another suggestion 
was that the industry welcome some inter- 
national participation in order to attract 
foreign capital and technology. 

Natural Gas.—Natural gas production in- 
creased by 5%, to nearly 210 billion cubic 
feet. At yearend, recoverable reserves were 
calculated to be 3.7 trillion cubic feet. Based 
on the 1987 rate of production, the reserves 
would last approximately 18 years. 

Pecten do Brasil, a Shell Oil Co. subsid- 
iary, signed an agreement in October to 
invest $200 million over the next 4 years 
to develop the Merluza Gasfield offshore 
São Paulo State. Pecten was to drill five 
wells from a fixed platform in 140 meters of 
water, and two existing wells would be 
completed on the seabed. Gas production 
would be transported 179 kilometers 
through a new marine pipeline and 20 
kilometers of onshore line to Cubatão, São 
Paulo State. Upon completion of the wells, 
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PETROBRAS would take over operation of 
the field. 

In February, the state gas corporation, 
COMGAS, began work on the Sáo Paulo 
City gas distribution system. The system 
would be connected to the 22-inch, 320- 
kilometer pipeline under construction by 
PETROBRAS. The line would connect Volta 
Redonda, Rio de Janeiro State, to Capuava, 
just east of São Paulo City. The pipeline 
would cost approximately $100 million. The 
President approved a plan recommending 
the expenditure of $3.5 billion, in addition 
to the $1 billion earmarked for natural gas 
exploration, on raising the use of natural 
gas in total domestic energy consumption to 
5% from the current 2% share. 

Petroleum.—Brazil produced 215.4 mil- 
lion barrels of crude petroleum, about the 
same as in 1986. The average daily produc- 
tion was approximately 590,000 barrels 
with 623,000 barrels being the peak rate. 
Recoverable reserves determined at year- 
end were 2.6 billion barrels. At the 1987 
rate of production, the proven reserves 
would last approximately 12 years. In mid- 
year, PETROBRAS announced it may have 
discovered a 3.5-billion-barrel petroleum re- 
serve in the deep portion of the Campos 
Basin south of the Marlim Field, which 
already had estimated reserves of 3.5 billion 
barrels lying beneath more than 600 meters 
of water. The discovery well was drilled in 
1,100 meters of water and yielded 3,000 
barrels per day of oil. PETROBRAS com- 
pleted the world's deepest offshore produc- 
ing well in January. The well, completed 
in 492 meters of water, produced 5,000 bar- 
rels of petroleum and 2.3 million cubic feet 
of natural gas per day. PETROBRÁS 
announced that after 10 years on-stream, 
the petroleum and natural gas produced in 
the Campos Basin had spared Brazil the 
additional cost of imported oil by $14 billion 
to $15 billion, paid off the $10 billion invest- 
ed, and provided profits of $4 billion to $5 
billion. 

Argentina, Brazil, and Chile discussed the 
possibility of establishing a consortium to 
complete the exploration and begin the 
exploitation of petroleum reserves on the 
Atlantic Continental Shelf opposite the 
Strait of Magellan. It was announced in 
April that a 155-square-kilometer oil basin 
had been discovered in the Urucu River 
area of the Amazon basin. | 

Reductions in the PETROBRÁS invest- 
ment schedule in 1986 and 1987, which were 
forced by increased financial losses, began 
to affect investments in production facili- 
ties. With increased consumption and de- 
clining production, some sources stated 
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that Brazil's chances for self-sufficiency ap- 
peared dim. Prospects for production at the 
700,000-barrel-per-day level by the end of 
1987, once thought virtually certain, fell far 
short of that figure by 110,000 barrels per 
day. 

Nuclear Power.—In October, the Presi- 
dent announced that Brazil had succeeded 
in mastering the technology of uranium 
enrichment. CNEN had begun research into 
uranium enrichment in 1979 and invested 
$37.4 million through 1987. Brazil reported- 
ly arranged to export 5 tons of enriched 
uranium worth $1.4 million to Argentina, 
although the new enrichment plant had not 
been opened. At yearend, the Japanese 
Government was negotiating with Brazil 
concerning investments in uranium pros- 
pecting and mining. The prospecting and 
mining would be done on a risk basis, 
mostly at the Cristalino River site in south- 
ern Para State. Japan would finance the 
cost of prospecting, which would cost sever- 
al million dollars, and then import part of 
any uranium found. 


NONMINERAL ENERGY SOURCES 


Alcohol.—In 1987, Brazil produced ap- 
proximately 2.7 billion gallons of alcohol 
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which was almost entirely consumed do- 
mestically. PETROBRAS, for the first time 
ever, recorded a loss in 1987 from its total 
operations. The loss was approximately $2 
billion, of which alcohol subsidies made up 
approximately 15%. There had been mount- 
ing pressure on the Government to reduce 
the amount of the alcohol subsidy. 

Hydroelectric Power.—Hydroelectric 
power made up almost 95% of the electrici- 
£y produced in Brazil, compared with a 91% 
share in 1986. Thermoelectric sources (coal 
and oil) accounted for 4.7%, and nuclear 
plants, 0.6%. At yearend, it appeared that 
the specter of energy rationing and black- 
outs no longer threatened the State of Rio 
Grande do Sul. New financing, federal as- 
sistance, and debt restructuring were 
arranged to head off future electrical power 
shortages. Early in the year, the drought 
persisted in northeast Minas Gerais and 
southwest Bahia States. However, it eased 
off considerably by yearend, allowing most 
of the alumina and aluminum plants to go 
back to previous levels of production. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Brazilian cruzados (Cz$) to U.S. dollars at the rate of 
Cz$39.2 = US$1.00 as an average for 1987. 


The Mineral Industry of 
Bulgaria 


By Walter G. Steblez? 


In 1987, Bulgaria's mineral industry con- 
tinued to meet most of the country's needs 
for nonferrous metals. However, Bulgaria 
had to rely heavily on imports to meet its 
needs for fuels, a variety of industrial min- 
erals, and iron and manganese ores. 

Bulgaria's central planned economy 
met most of its goals for 1987. National 
income rose by 5.1% and industrial produc- 
tion by 4.4% compared with those of 1986. 
On balance, the 1987 production results for 
the metals and raw materials industries 
were positive. The exception was rolled 
steel products, which declined in output 
compared with that of 1986. The Metallurgy 
Economic Trust failed to fulfill state orders 
and plans for rolled iron and steel products, 
and the Metal Products Economic Trust 
failed to fulfill state orders for the produc- 
tion of steel pipes.“ The major mineral 
industry projects during the year were the 
continued construction of the Progress gas 
pipeline between the U.S.S.R. and Bulgaria, 


and the development of the Asarel copper 
mining and beneficiation complex. Also, 
during the year, a number of new products 
were produced for the first time; these 
included wire rod from high carbon steel, 
powdered metal products for machine build- 
ing, new rolled sectional and sheet products, 
and castings. 

Government Policies and Programs.— 
Bulgaria’s central economic plan for 1988 
called for a 6.1% increase in the growth of 
national income compared with that of 1987 
and a 5.0% increase in the growth of indus- 
trial production for the same period. The 
1988 plan laid special emphasis on increas- 
ing both the range and quality of iron and 
steel and nonferrous metal products. The 
production of high-quality structural steel 
was planned to reach 31% of total steel 
output, and total metal production, both 
iron and steel and nonferrous, was to in- 
crease by 7.2% compared with that of 1987. 


PRODUCTION 


Bulgaria’s mineral industry was state- 
owned and operated and subject to central 
planning. To a large extent, most mineral 
production was coordinated with the 
U.S.S.R. and other Council of Mutual Eco- 
nomic Assistance (CMEA) countries not 
only to meet the country’s needs, but also to 
fulfill the mineral and raw material re- 
quirements within the CMEA bloc. Most 
mineral industry technology and equipment 


was of Soviet design and/or manufacture. 
Mining and processing operations, with the 
exception of the coal mining sector, were 
reportedly fully mechanized in accordance 
with CMEA standards. In keeping with the 
Soviet practice of not reporting production 
statistics on nonferrous metals, Bulgarian 
data on these commodities were not avail- 
able and had to be derived from official 
nonstatistical sources. 
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Table 1.—Bulgaria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986P 1987* 
METALS 
Cadmium metal, smelter!?k?!k!k 200 200 200 200 180 
cn, 
1 Cu € a 3 80,000 80,000 80,000 80,000 80,000 
secon 
Saber 2; K-k˙ d E 60,000 60,000 90,000 90,000 91,000 
+ uc n cL 62,000 62,000 98, 000 95, 000 95,000 
Iron and steel 
Iron ore: 
Gross weighgnt thousand tons. — 1,803 2,063 1,985 2,179 2,200 
Fe contenntttette _ do_ ___ 554 622 607 661 665 
Iron concentrates  — do 824 913 917 986 990 
igiron ________________ 8 1,623 1,578 1,702 1,597 1,600 
Ferroall electric furnace, all ies 
iin do— - 57 49 41 48 42 
Steel, crude ______________ do- 2,831 2,878 2,944 2,965 2,900 
" Semimanufactures, rolled ........ do— - 8,235 8,354 8,825 8,847 3,350 
Mine output, Pb content ——— - 95, 000 95, 000 95, 000 95,000 97,000 
Metal, smelter, primary and secondary — — — — — 116, 000 116,000 116,000 115,000 115,000 
ese ore: 
Gross weiht!!! 45,000 45,000 38,000 37,000 36,000 
Mn contenititit! ! 18, 100 18,000 11,800 11,200 11,100 
Molybdenum, mine output, Mo content" SP 190 190 190 190 200 
Silver, mine output, Ag content? 
thousand troy ounces. . 930 930 930 910 910 
Zinc:“ . 
Mine output, Zn content - 68,000 68,000 68,000 70,000 70,000 
Metal, smelter, primary and secondary - — ~~ — 91,000 91,000 91,000 90,000 92,000 
INDUSTRIAL MINERALS 
PRE aye EI AN E Rasen aR TENE 700 r 
Cement, hydraulic... _ thousand tons_ . 5,644 5.717 5.296 5,702 5,700 
CA 5 T do— - 242 256 257 265 270 
ypsum an y 
e ß E do— 386 398 395 400 
Glenn - - - - ---- --- ------—-—— 116 115 113 99 110 
Lime: Quickline thousand tona. — 1,634 1,526 1,831 1,632 1,400 
Nitrogen: N content of ammonia 5 1.124 1,138 1,188 "1140 1,145 
Salt al gross w Cee ousand tona. — 189 177 153 187 185 
= re PEE ste vU UON NER QS do... 87 89 89 91 9 
enia carbonate, calcined ________~_ mop" 1,271 1,212 1,037 1,054 1,100 
Sulfur: 
S content of pyri tes 80,000 75,000 65,000 *80,000 80,000 
Byproduct, all source 56,000 62,000 58,000 *62,000 65,000 
Total. 2. EL eee ee 136,000 187,000 118,000 *142,000 145,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, marketable 
GT RE thousand tona. _ 83 83 80 19 
Bituminous ___ ~~~. ~~ _____ do 160 139 140 127 128 
i ß cc do- 5,342 5,519 5,385 5,119 5,200 
Lignite— o. W. do... - 26,805 ; 25,212 29,896 80,000 
Total. uc ret do- 32,390 82,359 80,880 85,222 85,407 
Coké 6256s ee ( a e do. ..- 1,270 1,186 1,087 1,156 1 
Gas, natural, marketed? _ __ million cubic feet. 4,800 34.800 4,600 4,600 4,500 
1,300 1,080 1,000 


Petroleum, crude: As reported? thousand tons 1,814 1,814 


*Estimated. Preliminary. Revised. 

1Table includes data available through Aug. 16, 1988. 

In addition to the commodities listed, barite, bismuth, chromite, e gold, xxn pine. gesamt palladium, platinum, 
tellurium, uranium, and a variety of crude construction materials (common cla gravel, dimension stone, and 
crushed stone) are produced, but available information is inadequate to make reli le e estimates of output levels. 


Reported figure. 
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TRADE 


The U.S.S.R. remained Bulgaria's major 
commercial partner and principal supplier 
of iron and manganese ores as well as coal, 
natural gas, and petroleum. In 1987, both 
countries continued to promote a high level 
of economic coordination. The Soviet Union 
had assisted Bulgaria in the construction of 
350 industrial projects, of which 230 were 
operational by 1987. Also, the Soviets had 
agreed to assist in modernizing 115 enter- 
prises in Bulgaria’s chemical, iron and steel, 
machine building, and nuclear industries. 
Bulgaria, a country with limited raw mate- 
rial and fuel resources, had participated in 
industrial development projects in the 
U.S.S.R. that were largely related to iron 
ore and coal mining, and to petroleum and 
natural gas extraction to assure adequate 
long-term supplies of these commodities. 
Specific Bulgarian-Soviet — agreements 
concluded in 1987 included a cooperative 
venture for the production of mining ma- 


chinery that would last until the year 2000 
and would expand direct contacts between 
organizations and enterprises of the two 
countries. The agreement resulted in the 
creation of a new Bulgarian-Soviet trust for 
the joint production of tools and equipment 
for the mining and processing industries. 
Also, a similar long-term agreement was 
reached on economic and technical coopera- 
tion in the nuclear and conventional elec- 
tric power generating sectors. 

Reportedly, Bulgaria and Albania ex- 
panded commercial relations in 1986 and 
1987. Mineral trade between the two coun- 
tries included Bulgarian exports of heavy 
machine durables including mining equip- 
ment to Albania in exchange for Bulgarian 
imports of Albanian bitumen, cement, cop- 
per cables, and sulfur. Bulgaria also ex- 
pressed interest in assisting Albania in the 
development of its bauxite, kaolin, magne- 
site and quartz deposits. 


Table 2.—Bulgaria: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Alumin 
res and ara Containing aluminum 1,137 
Metal including 
Scrap ----— id meuf iones Lu. 8,059 
Unwrou ght 3,923 
Semimanufactures 48 
Beryllium: Metal including alloys, all & 
Bismuth: Metal including alloys, ali j 
Mr mie um: Metal including alloys, all " 
F 
and concentratt _ ees 
Metal 5 alloys: 
JJ. a a ie ete Ge 418 
Unwrought ___ ~~... ___ 599 
Semimanufactures 1.142 
ji d i 
and sweepings 
TE E 1 5 us $665 
including unwro 
and partly wrought” RE: Sas $297 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyr itte 5,484 


See footnotes at end of table. 


Sources, 1986 
1986P > "-— 
barat Other (principal) 
1,863 — West Germany 1,603; Italy 260. 
5,117 — West Germany 3,913; Italy 1,115; 
Sweden 89. 
E e Japan 2,787; 218 806; Aupa aol 
ED via 2 ungary 75; ce 
Yugoala 
31 a United Kingdom 26; West Germany 
4; France 1. 
40 anes All to Czechoslovakia. 
23,024 TS All to Finland. 
659 T Switzerland 294; West Germany 224; 
| Italy 138. 
504 mie Yugoslavia 294; Belgium- aac 
bourg 150; West 29. 
832 1 Y lavia 587; Morocco 1! 151; West 
rmany 40. 
$400 m All to Switzerland. 
1,687 m All to Hungary. 
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Table 2.—Bulgaria: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986P ; 
» gma Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: 
Scrap ---------------—- 38,000 44,464 -- Yugoslavia 25,600; Greece 14,492; 
Italy 3,901. 
Pig iron, cast iron, related 
materials . 978,900 332.300 -— Yugoslavia 15,010; unspecified 17,290. 
Ferroalloys: 
Ferrochromium --—-—---- 1,022 3,067 --  Belgium-Luxembourg 973; Nether- 
lands 968; West Germany 471. 
Ferromanganese. _ _ _ _ _ _ 1,000 3,000 = NA. 
Ferrosilicomanganese ae 982 — West M lh 957; Netherlands 25. 
Ferrosilicon_ - -—-------- 370 418 _. Greece 300; West Germany 118. 
Silicon metal De 57 -— All to Italy. 
Unspecified. __________ 9,934 4,533 — West ra AME 187 Austria 198; 
unspecified 4,0 
Steel, primary forms 
thousand tons. 821 393 -— Italy 56; Hungary 33; Spain 33. 
Semimanufactures: 
Bars, rods, angles, sha 
sections... T 12 52 E Poland 16; Greece 7; Italy 6. 
Universal, plates, 5 
do.. 402 402 — West Germany 36; Czechoslovakia 24; 
Romania 19. 
Hoop and strip - do... 11 11 Greece 8; West Germany 1. 
Rails and accesories 
do— 6 à) — All to Tunisia. 
F do. ..- 61 65 _. NA. 
Tubes, pipes, fittings 
do- 44 86 ae Poland 16; West Germany 2; unspeci- 
Castings and forgings, rough 
— 1 3 -- NA. 
Oxide . 8 1,158 100 — All to Italy. 
Metal including alloys: 
e res I 1,531 -- All to Yugoslavia. 
Unwrought ----—--------- 1,424 5,855 -— Yugoslavia 2,355; Czechoslovakia 
2,000; Italy 500. 
5 Metal including alloys, 
d èͤ K RT NM EORR i 11 _. All to West Germany. 
Manganese: Ore and concentrate, 
metallurgical-grade* |... . _ 7,300 7,000 NA NA. 
Mm : enum: Ore and concentrate 90 iue 
ic 
ce Vds droxides - St 2 — All to Netherlands. 
residue containing nickel .... 26 15 M Do. 
Metall idees alloys: 
Scrap uu cerae LE 4 39 — United Kingdom 35; Switzerland 4. 
Unwrou ght 508 274 -- Yugoslavia 264; Netherlands 10. 
Semimanufactures 63 17 — All to Morocco. 
Platinum group metals: 
Waste and sweepings 
value, thousands $182 au 
Metals including alloys, unwrought 
and partly wrought |... do- $26 $256 — All to West Germany. 
5 elemen tall Lx 2 — All to United Kingdom. 
ver: 
Ore and concentrate 
value, thousands $53 s 
Waste and sweepings* _ _ _ _ _ do... $107 $798 -—  Belgium-Luxembourg $581; West 
Germany $217. 
Metal including alloys, unwrought 
and partly wrought _ — _ _ — o ___ $40 $374 West Germany $278; Netherlands 
$95; Austria $1. 
Tungsten: Metal including alloys, all 
zi OUO PC TRE EHE TRO RR TNR us 1 — All to Yugoslavia. 
c: 
Oxides A a Se nc 60 ZR ne Germany 20; Greece 20; Italy 
Metal including alloys: 
Unwrou ght. 23,591 22,523 -- Czechoslovakia 14,000; Hungary 
. 4,811; Yugoslavia 3,537. 
ou Semimanufacture |... . 841 188 — All to Vugoslavia. 
er: 
Ores and concentrates .. m 21 ed All to Thailand. 
Oxides and hydroxides |... _ NE 5 — All to Spain. 
Ashes and residues 28 15 — United Kingdom 14; Italy 1. 
Base metals including alloys, all 
forms 2. eoe 85 1 — All to Yugoslavia. 


See footnotes at end of table. 
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Table 2.—Bulgaria: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986P ; ma 
e Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: | 
Artificial: Corundum --.-.....- 18 25 — All to Belgium-Luxembourg. 
Dust and powder of precious and semi- 
precious stones inclu diamond 
Grinding and lishing wheel "n d n ~~ i 
rin and po. w an 
Ee UNCTUS a ee ee EN 6 — Pakistan 4; Spain 2. 
8 N i 
Crude natural borates 29 z5 
Oxides and acids 165 e 
Cement — 52,800 67,000 -— Yugoslavia 8,500; unspecified 58,500. 
Clays, crude 
lü c LLLI UL 16,748 82,922 ~- Poland 18,275; Hungary 6,108; 
Yugoslavia 4,237. 
Unspecified |... 2... 4,126 494 EX Tunisa 400; Yugoslavia 49; Austria 
Diam mne - 
m, not or gie 
ue, thousands  .. $6 $20 $20 
Industrial stones do... $876 $1,347 —  AlltoBelgium-Luxembourg. 
Diatomite and other infusorial earth _ .. — Es 151 _. All to Greece. 
Fertilizer materials: Manufactured: 
OMG E ee a oo ee 8 11.268 E Cyprus rus 6, Tol; 1 5,267. 
Nitrogenous® thousand tons 942 853 27 155; Greece 56; unspecified 519. 
SEKTOR oA EER DRE m 2,290 1,600 Greece 690. 
Unspecified and mixed 256 2,461 — All to Austria. 
Line a gas ee 731 285 — All to Yugoslavia. 
Nitrates, crude s 2,139 8,087 "E Czechoslovakia 1,678; Italy 191. 
ents, mineral: Iron oxides and 
ydroxides, processed 101 AS 
ious and semiprecious stones other 
than diamond: 
Natural... value, thousands. - $20 $18 -- Netherlands $11; italy $2 
Synthetic... do- $393 $610 West Germany $566; Japan $44. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured"... thousand tona. _ 696 720 EN U. S. S. R. 478; Hungary 102; 
Czechoslovakia 33. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 8,143 18,981 — H 8,670; Poland 7,601; Italy 
Worked... ~__________ 8,166 8,635 mer West Germany 8,092; Netherlands 
881; Belgium-Luxembourg 160. 
bh ieee 5 dm 8 — All to [tal taly. 
and quartz ite " 1 — All to Austria. 
d other eer 16,231 18,474 ENS Greece 18,474; France 1. 
Talc, steatite, kpe pap 5 ite 10 a 
Other: 
Cidi MR "——— — 60 15,076 E E a 616; West Germany 420; 
Slag and dross, not metal- bearing S 20 —€— All to Norway. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 442 — West yo esed 424; Austria 18. 
n: Carbon black 58 87 is AN to Ital 
Coal: Anthracite bituminous — _ _ — _ — _ — 3529, 000 3306. 000 un nited Kingdom 107, 174 Parocca 
049 816; unspecified 17 
Coke and semicoke. - - -- -------—-—- 284 M 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42 gallon barrels. _ 667 529 -— Yugoslavia 434; Italy 90; Austria 5. 
lneo--—-- EE o- 1,120 3,185 zr. decade 1,022; Spain 928; Netherlands 
Mineral jelly and wax . _ — _ _ do- 15 14 TE Hun 12; Netherlands 1. 
Kerosene and Jet fuel do_ _ __ 46 723 691 21; West Germany 11. 
Distillate fuel oii— do... 3,432 3,944 NE ain 849; ; West Germany 790; 
Lubricants. _____.__. - do... 64 446 840 pa 86 Austria 15. 
Residual fuel oi do- 132 154 — All to 
Bitumen and other residues do- m 7 Hen Austria 6; West Germany 1. 
Petroleum coke... do... 24 z5 
Unspecified |... do... 29 m 
PPreliminary. NA Not available. 


Table prepared by Jozef Plachy. ing 10 A AE cee trace cata pani listed Dy Bulgaria, tu ble should not be 


taken as a compl 
compiled from 
WLess than 1/2 unit. 


resentation of this country's mineral trade. Unless othe 
nited ations information and data published by the trading partner countries. 


these data have been 
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May include other precious metals. 
Official Trade Statistics of Bulgaria. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986P ; 
7 eri Other (principal) 
METALS 
Aluminum: 
Ore and concentrate T 1 _. All from Switzerland. 
Oxides and hydroxides — 97 135 Lu * Germany 98; France 19; Japan 
Metal including alloys " 
Unwrou ght 19,551 14.794 D Lir crete 9,981; Hungary 4,455; 
ustria 260. 
Semimanufactures 6,884 5.519 -— Hungary 2,498; West Germany 1,299; 
Austria 821. 
Antimony: 
Oxides 3326 Sas 16 18 -— All from West Germany. 
Metal including alloys, all forme 20 HT 
Beryllium: Oxides and hydroxides 20 =e 
mium: 
Ore and concentrate 5,060 488 m Finland 250; West Germany 238. 
Oxides and hydroxides 377 330 -- USSR. 322. France 8. 
sx uana Aora A Ora TERM 6 8 ee All from United Kingdom. 
Cobalt: Metal including alloys, all 
8 irn O 8 4 2 — France 1; West Germany 1. 
Matte and speiss including cement Sbi 
OE o ul ce E AEA rM 
Oxides and hydroxides . m 8 _. All from West Germany 
Sulfate? noz o s 7,961 7,087 — All from U.S. S. R 
Metal including alloys 
De SEEE E 1,197 pue 
Unwrought ------------- 67 TPA 
mimanufactures 1.848 2,017 -— West Germany 1,215; Austria 319; 
Belgium-Luxembourg 139. 
Gold: Metal including alloys .. 
unwrought and partly wre t 
value, thousands $609 $624 NE West Germany $600; Belgium-Lux- 
: embourg $18; ; Switzerland $5. 
Iron and steel: 
Iron ore and concentrate excluding 
3 pyrite*__ thousand tons 2,215 2,248 _. All from U.S.S.R. 
, ee Le lt 35 — All from Yugoslavia. 
Pig iron, cast iron, related 
material 404,296 425,898 _.  US.S.R.378,065; Pakistan 7,350. 
Ferroalloys: 
Ferrochromiumm ~~~ — ve 3 — All from France 
Ferromanganes e 8, 2,640 — France 1,283; West Germany 907; 
Belgium-Luxembourg 350. 
Ferrosiliconn Pn -— All from France 
Silicon metall 1,748 2,019 — All from Yugoslavia. 
Unspecified --- 25,000 j _. NA. 
Steel, primary forms 
thousand tons 392 251 -- Czechoslovakia 185; unspecified 120. 
Semimanufactures: 
—— eer em 874 362 Nen Hungary 68; Poland 29; unspecified 
Universals, plates, sheets? a 
ni plates, 
do ___ 189 131 FS n F 73; Poland 9; West Germany 
Hoop and strip? _ _ do- 8 8 _.  USSR.2. 
and accessories 
N 66 64 -- NA. 
Wire do— 14 12 ces 8 8; West Germany 1; unspeci- 
Tubes, pipes, fittings 
do. ___ 78 188 (3) 1 21; Yugoslavia 8; unspecified 
Castings and forgings, ı rough 
8 9 8 -- NA. 
Lead: 
Ore and concentrate 82,694 6,034 -- Italy 4,000; Morocco 1,650; Yugo- 
: i slavia 384. 
Metal including alloys: 
Unwrou ght 200 19 -— All from Canada. 
Semimanufactures es 5 5 
Lithium: Oxides and ides... E 8 UM All from West Germany. 
nwrougnt 30 C 
imanufactures _ 38 44 NX Do. 


See footnotes at end of table. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 986P : 
lian d : United Other (principal) 
METALS —Continued 
Ore and PEE EE metallurgical- 
CVVT 492,600 482,500 -. U.S.S.R. 63,000. 
Oxides _____~______________ Ls 582 -- Greece 570; Japan 12. 
eve xs Li nappe ger «Tm S 29 -. All from Switzerland. 
olybdenum: inclu 
forme — I. E 8 8 1 Netherlands 2. 
Nickel: Metal including alloys, semi- 
man TOÀ — o c lc cue 421 130 P iiri Germany 69; Austria 34; France 
Platinum-group metals: Metals including l 
alloys, unwrought and parti par? y wron ito, ou 
value, $4,820 $4,963 _. France $2,470; West Germany $2,402; 
Switzerland $47. 
Silver: Metal including alloys, . 
and partly wrought |... do- $1,089 $717 West Germany $607; Austria $90; 
tee $17. 
Tin: 
OM inn he tele 10 ER 
Metal including alloys: 
nwrought. ------------- 140 2 TN All from Netherlands. 

— miman actures 3 2 nor France 1; United Kingdom 1. 
Ore and condana ee ct oer re 2,819 2,688 x Netherlands 2,240; West Germany 
Oxidid 2 a c 1,508 1,018 __ West German 452; e 

bourg 200; ce 200. 
sg ME alloys, all 
JJ On rm RIT 15 — All from Japan. 
ien: en: Metal including alloys, 
" OPER. coe iL 8 22 NA France 14; Netherlands 4; Japan 2. 
inc: 
Ore and concentrate 16,950 10,425 -— Canada 10,111; Yugoslavia 314. 
Metal including alloys, semimanu- 
facture ss 4 2 — France 1; West German 

Zirconium: Ore and concentrate 1,673 1,040 __ Netherlands 547; West 9 466. 
Ores and concentrates 1 = 
Oxides and hydroxides |... 91 1 -— All from West Germany. 

Ashes and residues 2 Ze 
Base metals including alloys, all 
CTT ee 147 10 T Austria 5; West Germany 8; France 1. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
7VFͥ!!T!.ũ ANIMI ON. 1 2 — All from West Germany. 
Artificial: 
Corundum ______________ 2,684 2,997 ic ier tea rg 1,544; Italy 1,167; Hun- 
Silicon carbide. |... ~- — 660 244 me Alf Rem I Italy. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $269 $292 — United Kingdom $232; Japan $59; 
G rinding d polishing wheels and ne d 
rin an wheels an 
ZA E PEI E V D ee 1,472 1,040 3) i-r 408; Italy 267; Yugoslavia 
crudlee 3,132 1,979 __ Greece 1,420; Canada 559. 
Boron materials: Crude natural borates — ,000 zm 
Cement 1,006 36,856 -- U. 5 E ,982; Czechoslovakia 3,508; 
)) ů- EEE EEE 20 40 Ls United om 21; France 19. 
Clays, crude: Kingd 
r. AA ee 21 378 — All from Yugoslavia. 
Kaohn aa 8,497 8,956 -- United 3 3,954; West Ger- 
, B S 100 953 80 West MO 873. 
ond: 
Gem, not set or abo 
ue, thousands_ _ e $121 — All from United Kingdom 
Industrial stones do— __ $6,250 $4,463 — Be 8 $3,367; United 
Diatomite and other infusorial earth .. .. — 1,856 1,102 i. * 765; Iceland 335; Switzerland 


See footnotes at end of table. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1985 1986P United 
States 


INDUSTRIAL MINERALS —Continued 
Feldspar, fluospar, related materials: 
Felds 


Par —— fe 886 xu 245 m 
Roe See Sees 850 207 me 
Uns OG ome ee 812 a E 

Fertilizer materials: Manufactured: 

ODIB — m Se 4 EN 
Nitrogenous. ——-------------- 24 17 ESS 
Phosphatie thousand tons 41,344 4889 E 
Potassic |... do... 4214 4216 a 
Unspecified and mixed do... 12 3) P" 

Graphite, natura! 2,045 1,421 E 
8 and plasternrn ~~~ 108 511 e 
8 compounds 25, 629 6,623 De 
Mica: Worked including agglomerated 
splittings _________________- 36 45 s 
Phosphates, crude? __ thousand tons 1,566 1,310 T 
Pigments, miner 
Natural crubde E 2 aes 
Iron oxides and hydroxides, processed 866 505 18 
Precious and semiprecious stones other 
than diamond: 
Natural... value, thousands $33 thes 
Synthetic do_ ___ $44 $62 See 
Pyrite, unroasted_ __ ___________-_ 238,047 210,000 eee 
Salt and bri nee 10 3, 737 Aa 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 2,215 726 EE 
Sulfate, manufactured |... 1,000 16 2E 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 154 353 es 
Worked — — c 48 83 TM 
Gravel and crushed rock |... 1,090 13,333 ae 
FFF 1,827 1,646 mm 
Sand Other t N MEET 1,431 EE 
Sulfur: 
Elemental: Crude including native 
and byprodu e 50,010 60,000 EH 
Sulfuric acid 8,694 19,181 E 
Talc, steatite, soapstone, pyrophyllite 245 307 EPI 
Vermiculite, perlite, chlorite . 170 EN 
Other: Crude -_——------——______ 2,034 800 EM 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon: Carbon black? |... 37,931 34,086 iic 
Anthracite and bituminous? 
thousand tons 5,528 7,304 29 
Briquets of anthracite and bituminous 
conl. oet oS a E do- 3) = 
Lignite including briquets do- ns 1 TOM 
Coke and semicoke“ _____________ 664 471 102 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels. _ = 58 pn 
Gasoline do- 281,699 23,741 Ut 
Mineral jelly and wa do— 822 4,903 se 
Kerosene and jet fue! do____ 387 1,163 gh! 
Distillate fuel oil |... _ do... 843 358 e 


See footnotes at end of table. 


Sources, 1986 
Other (principal) 


All from Yugoslavia. 
All from West Germany. 


France 16; West Germany 1. 
U.S.S.R. 207; Tunisia 28; unspecified 


645. 
U.S.S.R. 189. 
Mainly from United Kingdom. 


B es vtae West Germany 8; Switzer- 
U.S.S.R. 803; Morocco 68; Tunisia 44. 


All from West Germany. 
Japan 486; France 1. 


West German 158 $49; Switzerland $13. 
All from U.S 
All from West Germany. 


All from Poland. 
All from Japan. 


Greece 342; Ital 
Italy 82; West 1 A 12.058 
United Kingdom 12,0 Yugoslavia 
1,276; West Germany 4. 
Sweden 1 258; West Germany 388. 
Yugoslavia 672; West Germany 63; 
ungary 20. 


All from Poland. 
ent I ,092; West Germany 89. 
ne 1 Ho 82; Finland 40. 
Greece 605 Wes West Germany 130; 
Netherlands 65. 


U.S.S.R 27,634; Italy 2,224; Romania 
2,100. 


U.S.S.R. 5,229; Netherlands 36. 


All from Yugoslavia 
Japan 120; USSR. 52. 


An from France 
oslavia 23, 520; Netherlands 170; 


West Germany 4,596; Austria 165; 
Yugoslavia 118. 

Yugoslavia 457; Belgium-Luxem- 
bourg 240; West rmany 186. 

West Germany 351; Switzerland 7. 
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Table 3.— Bulgaria: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 

MINERAL FUELS AND RELA 

MATERIALS —Continued 

Petroleum refinery products —Continued 

Lubricants_ _ _ _ — 42-gallon barrels — 78,939 
Residual fuel oil .... ... do 480, 153 
Bitumen and other residues . do- 32,515 
Bituminous mixtures do- 54 
Petroleum coxce do 2,982 


NA Not available. 


1,779,682 310,756 
22,506 


Sources, 1986 
1986” : — 
aaa Other (principal) 
49,245 cm Austria 13,867; West Germany 


10,801; United Kingdom 7 791. 
Greece 1, 323,375; Spain 145, 421. 


: MEN Hungary 21,137 ; West Germany 
1,151; France 218. 
109 22 jar alae 91; France 12; West Germany 
1,133 __ All from West Germany. 


PPreliminary. 
e pre y Joze y. toa of o e data p y t e shouid not 
1Tabl pared by Jozef Plachy. Owing lack of official trade data published b Bulgaria, his table should be 


taken as a com pete nd chere resentation of this country's mineral trade. Unless otherwise s 
ations information and data published by the trading partner countries. 


complied from 
20fficial Trade S Statistics of Bulgaria. 
Less than 1/2 unit. 


, these data have been 
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COMMODITY REVIEW 


METALS 


Copper.—The development of the Asarel 
copper mining and beneficiation complex 
remained the major event in Bulgaria's 
copper industry. Completion of one-third of 
the complex's capacity was to have been 
met by 1988, and full operation was to have 
been achieved by 1989. However, owing to 
delays in the delivery of construction mate- 
rials and equipment, operational startup 
would not begin until 1989. Ore output from 
the Asarel open pit would take up the slack 
from the declining production of the Medet 
open pit copper mining and beneficiation 
complex. The ore from the Asarel would be 
smelted at the Georgi Damyanov copper 
smelting complex at Pirdop in Sredniegorie. 

Iron and Steel.—Early in 1987, Bulgaria 
announced that as many as five electric arc 
furnaces would be installed at the new 
Burgas iron and steel works within 5 years. 
Also, a direct-reduction plant may be in- 
stalled at the Burgas facility as well. The 
Burgas iron and steel works was fueled by 
domestic natural gas, as well as by natural 
gas transported by pipeline from the 
U. S. S. R. Facility expansion at Burgas in 
1987 included the construction of a 800,000- 
ton-per-year light section mill supplied by 
the Schwermaschinenbaukombinat Ernst 
Thalmann (Sket Corp.) of the German Dem- 
ocratic Republic. 

The new mill was to have been completed 
by early 1988. Billets used to feed the new 
mill would be provided by the Leonid 


Brezhnev steelworks at Kremikovtsi, and 
the Lenin steelworks at Pernik. The mill 
would significantly reduce Bulgaria’s im- 
port reliance on long steel products. A 
cooperative venture was sought with the 
Soviet Union to increase Bulgaria’s produc- 
tion of steel bars, which would also signifi- 
cantly reduce the country’s import reliance 
on this product. Voest-Alpine AG of Austria 
was chosen to conduct studies and make 
plans to modernize the Leonid Brezhnev 
steelworks by the addition of continuous 
casting and automation and modernization 
of the entire downstream production pro- 
cess. Bulgaria disclosed plans for a 34-fold 
increase in continuous casting capacity by 
1990. Over the same period, Bulgaria plan- 
ned to increase its output of special steels 
and to reduce its import reliance 10% to 
15%. Late in the year, Greece’s Ministry of 
Industry began an investigation of alleged 
steel dumping violations by Bulgaria and 
Yugoslavia. 


INDUSTRIAL MINERALS 


Barite, bentonite, dolomite, fluorite, gyp- 
sum, kaolin, marble, and perlite continued 
to be the main industrial minerals that 
Bulgaria produced. In aggregate, between 
3.6 and 4 million tons was produced on an 
annual basis. 


MINERAL FUELS 


Coal.—Bulgaria continued to produce suf- 
ficient amounts of low-grade lignite but 
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only negligible amounts of bituminous coal. 
Most of the country's needs for hard coal 
was met by imports from the Soviet Union. 
The construction of a new lignite mine was 
reported near Aheloi. Production startup 
was planned for 1989, and initial output 
would be 50,000 tons per year. By 1990, 
production would double; mining operations 
would last for 20 years. 

Natural Gas and Petroleum.—Bulgaria 
continued to participate in the construction 
of the Progress natural gas main pipeline, 
which would extend from the Yamburg in 
the U.S.S.R. to the western border of that 
country. Bulgaria's participation in this 
project would assure adequate supplies and 
discounts on future Soviet deliveries of 
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natural gas to Bulgaria. Bulgaria would 
also be a conduit of Soviet natural gas to 
Greece and Turkey, thereby benefiting by 
transit fees as well. 

Nuclear Power.—Bulgaria reported the 
startup of the fifth reactor rated at 1,000 
megawatts at the Kozloduy nuclear power- 
plant. The four older reactor blocks were 
rated at 440 megawatts each. At the same 
time, it was announced that the construc- 
tion of a new nuclear powerplant was begun 
at Belene in the Lovech region. Nuclear 
energy accounted for approximately 30% of 
the country's total power output. 


lForeign mineral specialist, Division of International 
Minerals. 
3Rabotnichesko Dolo. Jan. 27, 1988, pp. 1-3. 


The Mineral Industry of 
Burma 


By Gordon L. Kinney’ 


Burma produced at least 30 minerals in 
commercial amounts during 1987. The most 
important nonfuel minerals were barite, 
cement, copper, gem stones, gypsum, lead, 


silver, steel ingot, tin, tungsten, and zinc. 


Burma attained world-class production in 
two minerals. It was 6th in tungsten and 
10th in tin output during 1987. Of the 
minerals, fuels were most important to the 
Burmese economy. In value, crude oil pro- 
duction was by far the most important 
mineral, followed by natural gas. An insig- 
nificant amount of poor-grade anthracite 
coal was mined. 

A gradual decline in crude production, 
combined with a steady increase in demand, 
has caused a serious shortage of fuel, which 
hindered the fulfillment of economic devel- 
opment plans. State-owned corporations 
were unable to meet gasoline and diesel 
requirements; consequently, implement- 
ation of many foreign-financed projects was 
delayed. The transportation sector was af- 
fected particularly, and the resultant high- 
er transportation costs contributed to Bur- 
ma’s worsening inflation.? Vehicle fuel was 
rationed and difficult to obtain in outlying 
areas, even with ration coupons. Fuel prices 
on the black market were reportedly 15 to 
30 times the official Government price. The 
oil shortage directly affected production of 
lead, silver, and zinc and hindered the 
efficiency of other mineral producers as 
well. 

Burma’s economic and financial difficul- 
ties intensified in fiscal year (FY) 1986: 
and apparently did not improve in early FY 
1987. (Complete figures for FY 1987 were 
not available.) Although the Government 
reported a growth rate of 3.7% for FY 1986, 
lower imports of essential industrial raw 


materials, equipment, and spare parts, and 
a resultant decline in the output of many 
industrial products, suggested that the 
growth rate was considerably lower. Even 
the 3.7% growth rate figure represented an 
official acknowledgment that the growth 
rate declined for the second year in a row, 
from 5.9% in FY 1984 and 4.3% in FY 1985. 

Falling export earnings have forced the 
Government to draw down foreign reserves, 
which fell to a record low of $24 million in 
February 1987.“ The reduced reserves 
meant that most export earnings were need- 
ed for debt repayment; imports were there- 
fore cut to a minimum. These cutbacks were 
not reflected in the import statistics, which 
included equipment and supplies for contin- 
ulng projects and commodity imports fi- 
nanced by foreign donors. They have, how- 
ever, had a serious impact on the regular 
import budgets of Burma’s state-owned cor- 
porations. Decreased budgets for imported 
industrial raw materials, components, and 
spare parts resulted in declining production 
of many products. 

The declining industrial output and high- 
er transportation costs have led to a sharply 
higher inflation rate. The consumer price 
index for Rangoon, which rose 5% to 7% 
annually in recent years, increased to more 
than 26% in FY 1986. 

The mining sector employed 90,000 work- 
ers in 1987, which was 0.6% of the active 
labor force. Of these, 77,000 were employed 
by Government-owned mining companies. 
Mining accounted for 1.8% of the country’s 
net output of goods and services. Public 
investment in the mining sector totaled $34 
million in FY 1986. 
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PRODUCTION 


During FY 1986, the mining sector pro- 
duced 87% of the Government's target and 
the net value of that output increased 19%, 
according to the annual Government report 
to the legislature. The value of nonfuel 
mining output at current prices was $159 
million in FY 1986. The previous year's 
figures were revised sharply downward in 


the same source.* Crude oil value in 1987 
was estimated at $140 million to $170 mil- 
lion, and natural gas value was estimated at 
over $80 million. The 9-month figures avail- 
able for 1987 showed a strong downward 
trend for major metallic minerals, cement, 
and nitrogenous fertilizer. 


Table 1.—Burma: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987P 
METALS 
Copper: 
ine output, Cu content 4,200 12,000 16,700 11,368 17,312 
Matte, gross weighgnt oct esce eis 173 173 173 144 234 
tron ane steel: Pig iroůowonnnnnn 15,200 7,764 as — cr 
ad: 
Mane oU Put Pb content ___________-__--.- 23,146 21,937 21,935 18,156 27,132 
etal: 
II)) A UL EA 1,636 6,996 9,585 5,359 3,985 
Antimonial lead (18% to 20% Sb) _ -------- 313 254 e300 299 305 
Nickel: 
Mine output, Ni content:: 20 20 20 20 20 
Speiss, gross weight ____________-------- 80 80 80 86 *80 
Silver, mine output ------ thousand troy ounces. . 558 455 568 521 839 
Tin, mine output, Sn content: 
Oftinconcentrate - - - - - --------------- 629 745 622 600 256 
Of tin-tungsten concentrate 1,013 1,283 1,129 895 683 
Total uc ccu :e 88 1.642 2,028 1,751 1,495 939 
Tungsten, mine output, W content: 
Of tungsten concentrate 5 235 216 171 102 25 
Of tin-tungsten concentrate 695 880 774 613 468 
JJ ͥſ .A. 8 930 1.096 945 715 493 
Zinc, mine output, Zn content. |... „ü 4,531 5,320 4,853 4,643 2,561 
INDUSTRIAL MINERALS 
ß ß Li aiti ETE 9,989 9,967 8,100 8,149 17,213 
Cement, hydraulic. ____________.~--------- 334,685 311,179 477,000 433,811 389,605 
Clays:* 
Ball Clay oa oc So LE eL ee 404 960 110 496 203 
Bentonite e Se ee 710 125 710 851 406 
C Si eee, €1,780 1,220 1,370 2,040 1,422 
Industrial white clay --—----------------- 810 357 610 203 610 
Jöö·Ü˙éĩ5êt 92,100 6,220 2,446 2,861 1,916 
Graphite — ———————— eee Se E 200 234 234 122 a 
UCôö§öÜð ʒ yd m oe i 34,278 27,580 38,594 ' 38,889 23,135 
Nitrogen: N content of ammoniaͤ „ 53,900 56,916 125,795 133,130 117,501 
Precious and semiprecious stones: Jadeite? 
kilograms. _ 45,100 90,990 43,145 12,804 13,529 
SSI; A 66A thousand tons 288 280 320 321 341 
Stone:? 
Dolomite mnl L Emo uere 4,400 1,305 2,383 5,253 5,952 
Limestone, crushed and broken . thousand tons 1,247 1,210 1,541 1,329 1,411 
Talc and related materials: Soapstone? |... 128 91 128 56 22 


See footnotes at end of table. 
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Table 1.—Burma: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 


MINERAL FUELS AND RELATED MATERIALS 


Coal limites o ß LLL EU Lu 
Gas, natural: 

GIO o iL M nc million cubic feet. 

Marketed? ____________________ do... 
Petroleum: 

Crude (gross wellhead)? 

thousand 42-gallon barrels - 
Refinery products? _______________ do- 
“Estimated. Preliminary. 


Table includes data available through June 14, 1988. 


1983 1984 1985 1986 1987 
34,500 44,232 43,000 43,848 45,700 
20,000 26, 000 34,000 40,000 742,000 
18,190 24,417 32,962 38,290 *40,000 
10,168 11,200 10,253 10,103 6,351 
1,000 8,000 8,000 1,500 5,800 


2In addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction 
stone, and other varieties of gem stones are produced, but available information is inadequate to make reliable estimates 


of output levels. 
*Data are for fiscal year beginning Apr. 1 of that stated. 
*Includes fire clay powder. 
5Computed at 46% of reported fertilizer production. 
SBrine salt production as reported 
44,508; 1986— 52,084; and 1987 —63,765. 
"Reported figure. 


by the Burmese Government was as follows: 1983—200,944; 1984—81,166; 1985— 


TRADE 


Exports of minerals and gem stones 
accounted for $31 million or 7.8% of com- 
modity exports in FY 1985, the latest avail- 
able figures. Provisional figures for FY 1986 
increased to $39 million. The sales at the 
23d Annual Gem Emporium declined from 
the 1985 record high of $9.3 million to $7.5 
million in 1986. Dealer attendance at the 
1986 sale was much lower because it was 
conducted in November instead of in the 
traditional month of February. Many deal- 
ers were unable to attend because they were 
preparing for the peak holiday sales season. 
Burmese officials may return the sale to 
February in light of the poor November 
results. 

In FY 1986, Burma did not appear to 
achieve a significant improvement in export 
earnings, which began to decline in FY 


1984. Provisional government statistics for 
FY 1986 showed exports of $407 million, but 
other sources estimated them to be about 
$330 million. Because of declining prices, 
the value of Burma's major exports has 
declined 26% since 1981. Tin and tungsten 
prices declined 54% and 18%, respectively, 
during this period. Burma has been unable 
to diversify exports to any significant de- 
gree. Recently, seven commodities—beans, 
gem stones and jade, marine products, me- 
talic ores, rice, rubber, and teak—ac- 
counted for 95% of export earnings. The 
effort to expand export items met with some 
success in such mineral commodities as 
liquefied petroleum gas (LPG), methanol, 
and urea. Although small at this time, they 
could increase significantly in the future. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—Production of steel 
grinding balls and truncated grinding cones 
began in 1987 at the No. 1 iron and steel 
plant at Anisakan. The initial output was to 
be 3,000 tons of 50-millimeter and 70- 
millimeter balls and cones for domestic 
mining needs. This grinding medium was 
formerly imported at considerable expendi- 
ture of foreign exchange. 

The Ywama steelworks modernization 
was mostly completed by yearend FY 1986 
when test runs of the new equipment were 


begun. According to a Government report,“ 
expanded production of barbed wire, bars, 
nails, and sheets was to begin in FY 1987. 

Lead and Zinc.—Expansion of No. 1 Min- 
ing Corp.’s ore concentration plant at the 
Bawdwin Mine complex from a capacity of 
500 to 1,000 tons per day was reportedly 
completed in late FY 1986. Financial aid 
was provided by the Federal Republic of 
Germany. Test runs began at the plant in 
1987. Copper matte, lead, nickel speiss, 
silver, and zinc concentrate produced by the 
complex have been exported for many 
years. 
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Natural Gas.—To alleviate the problems 
caused by declining oil production, the Gov- 
ernment has been developing its gasfields 
as fast as financing and technology allow. 
Natural gas production has more than dou- 
bled since 1983. Gas is being substituted for 
fuel oil at new and existing factories and as 
feedstock for fertilizer and petrochemical 
plants. The main development during 1987 
was Government- owned Myanma Oil 
Corp.“ s (MOC) expansion of the Payagon 
Gasfield, 50 kilometers southwest of Ran- 
goon. The International Development Asso- 
ciation was supplying $63 million in credit 
toward the $200 million cost. Twelve new 
production wells and seven appraisal wells 
are to increase gas output by 35 million 
cubic feet per day. The project was to 
include a 40-centimeter pipeline to Ran- 
goon, a basic gas distribution network to 
serve the capital, and pilot LPG and com- 
pressed natural gas plants. The field cur- 
rently supplies 12 million cubic feet per day 
through a small pipeline to four industrial 
plants and three powerplants in the Ran- 
goon area. À planned second phase would 
extend the pipeline to industries in Mon 
and Karen States east of Rangoon.“ 

Gas use will be further expanded by a 
Government plan to set up a 60-megawatt 
gas turbine power station at Thaketa, a 
suburb of Rangoon. The project is to be 
financed by a loan from Japan's Overseas 
Economic Cooperation Fund. 

In addition to the LPG plant mentioned 
above, Petro-Chemical Industries Corp. 
completed an LPG plant that was begun in 
FY 1982. Production of 300,000 barrels per 
year of LPG was scheduled to begin in 1987. 

Petroleum.—Declining energy supplies 
and spare parts shortages combined to hin- 
der virtually all sectors of the Burmese 
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economy except for the military. Burmese 
officials stated that energy production fell 
20% in 1986. Overdrawing of wells was 
believed to be causing as much as a 3096 
infusion of water and mud into the wells' 
output. Another indication of the extent of 
the crude oil shortage was Burma's refinery 
utilization rate, which fell below 30% in FY 
1986, the latest figure available. The main 
causes of the oil production decline were 
aging of the country's producing oilfields, 
shortages of spare parts and replacement 
equipment, and a lack of technology to 
develop the more complicated new oilfields 
or utilize secondary recovery methods at 
existing fields. In addition, a severe foreign- 
exchange shortage exacerbated the problem 
by making it unlikely for Burma to raise 
sufficient capital for equipment and tech- 
nology to upgrade the fields. Much of the 
recent oilfield development has been done 
with foreign funding, mostly Japanese. 

Several U.S. and other foreign oil compa- 
nies held discussions with Ministry of Ener- 
gy officials about participating in the explo- 
ration of Burma's onshore crude oil re- 
sources. Although discussions were appa- 
rently welcomed and several proposals sub- 
mitted, no contracts were signed. The ener- 
gy ministry, however, apparently remained 
interested in discussing foreign cooperation 
in exploring its offshore resources. 


! Physical scientist, Division of International Minerals. 

7U.S. Embassy, Rangoon, Burma. State Dep. Airgram 
A-009, July 2, 1987, p. 8. 

e Burmese fiscal year begins Apr. 1 of the year 
stated. 

“Where necessary, values have been converted from 
Burmese kyats (K) to U.S. dollars at the rate of 
K6.74= US$1.00. 

5Ministry of Planning and Finance. Report to the Pyithu 
Hluttaw on the Economic and Social Condition of the 
PM Republic of the Union of Burma for 1987-88. 

Page 24 of work cited in footnote 5. 

"Page 4 of work cited in footnote 2. 

5Page 259 of work cited in footnote 5. 

9Petroleum News. V. 18, No. 7, Oct. 1987, p. 7. 


The Mineral Industry of 
Canada! 


By Harold R. Newman? 


Continuing efforts by the Canadian min- 
eral industry to increase efficiency and 
productivity, combined with rising commod- 
ity prices, resulted in improved perfor- 
mance. Production, revenues, profits, and 
investment in most reso indus- 
tries rose substantially. High rates of capac- 
ity usage and increased potential for export 
sales encouraged some sectors to expand 
capacity; however, most capital expondi- 
tures were directed toward modernization 
and improved productivity. Major capital 
expenditures on plant modernization were 
expected to sustain significant growth in 
spending on machinery and equipment. 
Canada continued to achieve strong eco- 
nomic growth with an estimated growth of 
8.6% for the year. Although full-time em- 
ployment rose more than 3% in 1987, em- 
ployment levels in the minerals industry 
were relatively unchanged. Employment in 
mining, including coal, and mineral manu- 
facturing was reported to be about 380,000. 

Government Policies and Programs.— 
The Federal-Provincial Mineral Develop- 
ment Agreements (MDA) with Newfound- 
land, Nova Scotia, New Brunswick, Manito- 
ba, Saskatchewan, Prince Edward Island, 
and the Yukon were to be completed in 
1989. The MDA with British Columbia, 
Ontario, and Quebec were to finish in 1990. 
Work was continuing in all areas designat- 
ed for geoscientific investigations. In early 
1987, the Canada-Northwest Territories 
Agreement was extended to 1991 and in- 
cluded an MDA. The MDA provides $4.3 
million* for geoscience, $755,000 for a 
Northern Technology Assistance Program, 
and $227,000 for a Northern Miner Informa- 


tion Program. The National Transportation 
Act of 1987 and the Motor Vehicle Trans- 
port Act of 1987 became effective January 1, 
1988. These acts essentially would deregu- 
late transportation and were expected to 
roduce shipping costs for the mineral indus- 
try. Although tolls remained frozen on the 
Montreal-Lake Ontario section of the St. 
Lawrence Seaway in 1987, they were raised 
by 40% on the Canadian Welland Canal 
section. Cargo traffic increased in 1987. Iron 
ore shipments almost 19% on the Montreal- 
Lake Ontario section and almost 5% on the 
Welland Canal. 

The United States and Canada concluded 
an historic, comprehensive trade agreement 
on October 4, 1987. If approved by the 
legislatures of both countries, the Free 
Trade Agreement (FTA) would go into effect 
January 1, 1989. It was intended to remove 
barriers to trade and investment between 
the two countries for most industrial, agri- 
culture, and service sectors. 

Flow-through share funding continued to 
attract capital for mineral exploration. It 
offered a sizable tax incentive. Investors 
who put their money into flow-through 
shares were allowed to write off 100% of 
their investments as well as an additional 
88% earned-depletion allowance. Therefore, 
the investor could deduct 138% of the in- 
vestment from taxable income earned from 
other sources. Flow-through shares were 
used by mineral resource companies that 
did not have enough taxable income to 
write off exploration expenses. It was re- 
ported that more than $1.5 billion had been 
raised for exploration via flow-through 
shares over the past 5 years. 
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According to the Canadian Department of 
Energy, Mines and Resources (EMR), the 
total value and volume of Canadian mineral 
production increased in 1987 compared with 
those of 1986. Value of output, including 
metals, industrial minerals, mineral fuels, 
and related materials was $27.2 billion in 
1987 compared with $24.2 billion (revised) in 
1986. The mineral fuel and related materi- 
als sector, not including uranium, account- 
ed for more than $15 billion of the overall 
value of mineral output. The metals sector 
accounted for almost $8 billion output, and 
the industrial minerals sector accounted for 
the remainder. The 10 leading minerals, 
based on value of output, were petroleum, 
natural gas, gold, natural gas byproducts, 
copper, zinc, coal, nickel, iron ore, and 
uranium. Production values of the Prov- 
inces and Territories were as follows, in 


billion dollars: 


Province or Territory 1986 1987P 
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1Less than 1/2 unit. 
Data may not add to totals shown because of inde- 
pendent rounding. 


Source: Department of Energy, Mines and Resources, 
Ottawa, Canada, 1987. 


Table 1. - Canada: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Aluminum: 
ier gross weighgnt thousand tons. — 1,116 1,126 1,019 *1,100 953 
etal: 
ff ee E 1,091,231 1,227,000 1,282,816 21,364,000 1, 530, 000 
Sen.. 8 63,000 64,000 65,000 *68,000 69,000 
Antimon ))/)/ü 8 io. 554 1,075 *3,805 3,575 
Bi&muth" 22 a 8 202 166 201 153 178 
iui usce o m EA EN 1,456 1,605 1,717 1,484 2,294 
Calcium oo 2 . kilograms_ — W W W W W 
Cobalt: 
Mine output, Co contentßv 1,584 2,325 2,067 2,486 2,877 
Metal - c . .... n Mis 1.324 2,213 2,023 1,990 "E 
Columbium and tantalum: 
Cb concentrate (pyrochlore): 
Gross weight -—-----------------—-- 3,039 4,400 4,944 5,216 4,904 
Cb content_ — -------------------—- 1,256 1,987 2,223 2,940 1,987 
Copper: 


Mine output, recoverable Cu content? |. 
Metal, primary and secondary: 
Blister and anode___________________ 


Mine output, Pb contenttk ln 
Metal, refined: 
z es oL usc 
Secondary - - - -----------------—- 
Lithium: Spodumene? _—--—--------------—- 
Magnesium metal, primary? ________________ 
Molybdenum _— -— — - - - -- ------------------ 
Nickel: 
Mine output, Ni content: 
Metal, plant production! ________________ 


Platinum-group metals_ - - - -—------—- troy ounces_ _ 
Selenium, reſined u: kilograms. . 
SIIVBE 2.2 ee thousand troy ounces. _— 


See footnotes at end of table. 


653,040 721,826 138,631 698,527 161,299 


409, 700 1470, 600 489,700 472,700 474, 000 
464,333 504,252 499,626 493,445 491,180 


2,363 2,683 2,815 3,308 3,788 
33,495 739,930 39,502 36,167 31,553 
21,300 125,156 24,847 22,185 23,658 

8,567 9,643 9,665 9,249 9,500 

269 216 227 240 260 
12,828 14,715 14,600 14,100 14,700 


251,467 264,301 284,600 349,281 413,449 
178,043 173,000 173,220 169,934 139,479 


63,914 79,000 68,384 87,746 86,296 

s 82 *301 624 650 
8,000 1,000 1,000 ; 

10,194 11,557 1,852 11,251 11,580 


1 1 121,425 119,129 123,730 


266,000 463, 000 361.000 354, 000 496,000 
35,559 42, 655 38,484 34,979 40,180 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 1983 1984 1985 1986P 1987* 
METALS —Continued 
Tellurium, refined? |... kilograms.. _ *16,000 21,000 19,000 20,000 21,000 
Tin, mine output, Sn content 141 217 120 2,450 3,390 
Titanium: 
Ilmenite, gross weight .... _ thousand tons 1,865 1,800 2,560 2,500 2,600 
Sorel slag (80% TiO)" NO ERU S 630,000 133,000 850,000 840,000 900,000 
Danii oxide (UsOg) )))) U— „ 8,483 12,113 12,312 13,564 15,560 
Mine output, Zn content __ _______________ 1,069,709 1,207,098 1,172,200 1,290,765 1,500,232 
Metal, re primar 617,033 683,156 692,418 510,981 610,474 
INDUSTRIAL MINERALS 
Asbestos. - - --------------- thousand tons 858 837 750 662 665 
Bare a uer 8 45,465 764,197 71,049 40,000 41,000 
Cement, hydraulic)!“ thousand tons 7,871 19,240 10,192 10,602 12,590 
Clays and clay products value, thousands . 5127, 400 F100, 200 $138,246 $180,358 $210,000 
Diatomité" 222221222222 2-222n22222 2,000 4, 9,8 4,100 4,200 
8 and anhydrite thousand tons 7,507 7,756 8,447 8,803 8,811 
M PRO ED T EDEN TERI RUD COOPER do... 2,232 2,266 2,212 2,243 ,280 
Magnesite, dolomite, brucite ________________ 67,000 ,000 136,000 144,000 150,000 
Mica, scrap and flaaae „ 10, 433 10,881 11,500 „000 13,500 
Nepheline gyen ite 528,000 521,000 461,000 469,000 500, 
Nitrogen: N content of ammonia —__________-~~- 2,887,870 3, 493,464 3, 620,286 3, 540,000 3, 600,000 
Potash, K3O equivalent ac thousand tons 16,294 7,527 6,661 6,752 7,465 
te and hotite, gross weight” ____________ 5,000 5,000 6,000 6,000 5,000 
Salt EN i V ji — - thousand tons. 8,602 10,235 10,085 10,8332 9,990 
Sand and graveln „ do____ 233,408 233,759 256,1 257,971 260,300 
Silica Quartz) e ee 2,303 2,624 2,669 2,640 : 
jum compounds, n. e. 8. 
Sodium carbona tte 425, 000 365,000 350,000 350,000 325,000 
Sodium sulfate, naturallluLL“s“· 5 454,000 7989,000 366,000 371,000 840,000 
prone. JJ a dt M thousand tons 14,466 81,754 86,632 97,602 105,675 
B 
Elemental byproduct: 
Of smelter gases |... do... 678 875 822 758 803 
Of sour natural CV CONUM: do- 5,390 5,260 5,306 6,966 5,249 
Of refineries? __§___.___________ do... 170 165 174 189 190 
Of tar and „ do... 330 296 392 435 426 
S content of pyrite and pyrrhotite _ _ __ do... 9 (18) (18) (15) Ns 
Talc, soapstone, pyrophyllite ---------------- 97,000 126,000 127,000 123,000 141,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black *135,000 176,543 173,022 154,418 160,000 
Bituminous and subbituminous. .. --—-------—- 37,146,000 — 47,510,000 60, 436,000 57,811,000 59,790,000 
l^ ae Up RA CORRER SEEN ,160, 9,918,000 — 9,672,329 8, 281,31 8,560, 
Coke, high-temperaturtrn 4,120,000 — 74,900,478 4,683,770 4, 552,600 4, 600,000 
Gas, natural: 
Gross million cubic feet... 3, 372,670 3, 173,708 3, 250,000 3, 150,000 4, 087, 309 
Marketeteeeekkkõk cc l2lc- do 2,465,100 2,505,818 2,831,200 2,695,680 2,803,084 
Natural — liquids: 
"BUtRHe 3 thousand 42-gallon barrels. . 19,793 30,492 20,068 18,733 20,197 
Propane do- 0,211 37,322 32, 656 31.288 33,545 
pentancs PNG ee ewes do— 33,371 34,513 36,654 36,932 36,000 
SM tac aA eae 8 do... 29,577 35,765 34,664 444 40,866 
Condensate JJ ah ne E do... 880 1,057 1,043 828 1,012 
Total uoc ĩ%⅛ m n ĩ do— 113,832 139,149 125,085 120,225 131,620 
1 liis m hd eee et 544,000 541,000 643,000 788,000 720,000 
Petroleum 
Crude?! thousand 42-gallon barrels — 494,617 526,350 538,200 536,739 516,157 
Refinery products 
Gasoline: 
Aviation do- 1.081 1.297 1,131 1. 887 1.522 
Ah ĩðVĩ cercate do— 204, 685 203,797 203,793 200,068 209,243 
Jet fuel DUET Mera do— 26,442 26,434 27,707 29,169 31, 
Keros ene do---- 3, 13,831 13,573 13,962 12,945 
Distillate fuel oil, diesel and light ____do____ 137,693 145,497 140,334 140,939 147,048 
Residual fuel oil, heavy 5 do- 58,857 723 44,240 41,312 ,100 
Lubricants. - ———------------- do... 4,940 5,808 5,155 5,414 : 
Liquefied petroleum gas, propane and butane 
do... 20,453 21,041 20,421 17,908 15,159 
Petrochemical feedstocks — - --—--—-—— do- 26,973 21, 527 21,595 32,246 29,871 
pk do- 16,666 16,108 18,236 16,437 19,040 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Petroleum —Continued 
Refinery products —Continued 

Petroleum coke.. thousand 42-gallon barrels. — 21,128 80,922 41,244 30,621 32,000 
Unspecified do— 
Refinery losses do 10, 753 12,828 24,872 35,505 81,934 

Total-c-. AA do- 549, 480 559, 808 568,901 565,468 580,852 


5 preliminary. Revised. NA Not available. 


iTable includes data available through May 1988. 


W Withheld to avoid disclosing company proprietary 


3Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production. 

Refined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates. 

4Refined metal from domestic ores plus recoverable Cd content of exported ores and concentrates. 

SActual output not reported. Data represent the Co content of all products derived from ores of Canadian o 
including nickel oxide sinter shipped to the United Kingdom and nickel-copper-cobalt matte shipped to Norway de 


further processing 


Actual ou al outpa t not ahh aloes Data represent the output within Canada of metallic cobalt from ores of both Canadian 


and non-Can 


7Blister copper from xn donalik ores plus recoverable Cu content of exported matte and concentrates. 
Series represent gross weight and metal content of usable iron ore (including byproduct ore) actually produced. 


Based on U. S. imports. 


10Refined nickel from domestic ores plus recoverable Ni content of exported matte. 
11Includes metallic nickel, nickel oxide, Incomet, nickel powder and pellets, utility nickel, nickel carbonate, and nickel 


residue. 
12From all sources, including imports and secondary sources 


13Refined sorel slag contained 74% TiO: in 1988 and 80% TiO3 in 1984-87. 


14Cement shipped and/or used by producers. 


15Includes bentonite products from common clay, fire clay, stoneware clay, and other clays. 


léExcludes byproduct production from chemical plants. 


17Crushed, building, ornamental, paving, and similar stone. 


18Revised to zero. 


19Including synthetic crude (from oil shale and/or tar sands). 


Table 2.—Canada: Relative importance of 
mineral production in 1987, by commodity 


(Percent) 

Share of 
Commodity total” 
Petroleum _________ 444444 33.3 
Natural sss 88 12.0 
id ore ce 8 6.2 
Natural gas byproducts --—-—----------- 5.6 
o 22 AAA a 5.1 
7/öö00ͥõ 0 ]³Ü˙Oemw .. y y PAS Ee 4.7 
%õĩõĩÜ10 ³o˙qſ a eue. 4.5 
Ü “˙ . ⁵«ꝛ˙²U a . Lees 3.6 
EIõͤĩÄ˙.üiſ. c ELE 3.5 
Uraniunmnmnmnnn ee 3.1 
err... eese 2.7 
,, ß coe c 2.0 
7 elemen tall! 1.8 
;ͤ V8 11.9 
Totale ntu i asd temm 100.0 


Source: Department of Energy, Mines and Resources, 
Ottawa, Canada, 1987. 


The Canadian minerals industry display- 


ed improved performance in 1987 as a result 
of sustained productivity gains and increas- 
ed prices for mineral commodities. Mining 
activities were conducted in every region of 
the country, with about 300 mines operat- 
ing in 1987. Exploration expenditures in 
1987 were estimated at more than $640 
million. The most active exploration areas 
continued to be Quebec and Ontario Prov- 
inces. Almost three-quarters of exploration 
expenditures were in precious metals, main- 
ly gold. 

According to EMR, more than 40 projects 
to develop additional metal production ca- 
pability were announced in 1987. These 
projects were expected to inject more than 
$528 million into the Canadian economy 
over the next few years, most of it in remote 
areas of the country. These projects reflect 
the high level of mineral industry activity 
in Canada. The values of principal mineral 
production were as follows in million dol- 
lars: 
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Cemen 


MINERAL FUELS 


PPrelimi 
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1986 1987P 

— 1,215 1,698 
i ese 1,076 1,893 
RM 906 1,218 
e 139 978 
ies 1,014 945 
ee 87 846 
a 172 312 
pana 170 282 
m 70 
meres 6,207 7,819 
— 622 191 
eite. 512 

ME 441 524 
ees 647 491 
— 181 178 
NN 177 178 
Lo. 136 159 
A 129 184 
Puer: 68 66 
S22 2,908 3,017 
ES 1,251 9,054 
8 4,245 3,255 
— 1,361 1,523 
ae 1,303 1,234 
c 14,166 15,066 


inary. 
!Data may not add to totals shown because of inde- 


pendent rounding. 


Source . of Energy, Mines and Resources, 


Ottawa, ( Canada, 1 


TRADE 


The United States and Canada initiated 
negotiations toward a bilateral FTA in the 
fall of 1985. After 16 months of negotiations, 
the framework for the agreement was com- 
pleted and signed by negotiators of both 
countries on October 4, 1987. The final form 
of the agreement was signed by leaders of 
both countries on January 2, 1988. 

This agreement created the world’s larg- 
est free trade area, affecting trade of about 
$150 billion per year. In a period of increas- 
ing protectionist pressure, the two countries 
agreed to a number of liberalized policies 
and a comprehensive trade package. The 
primary objective of the FTA was the elimi- 
nation of all tariff and nontariff barriers. 
The agreement would eliminate bilateral 
tariffs within 10 years, beginning January 
1, 1989. Products were assigned to one of 
three categories for purposes of eliminating 
duties: (1) immediate, (2) 5 years (20% cut 
per year) and (3) 10 years (10% cut per 
year). À separate accelerator clause allowed 


industries to request faster tariff phaseouts 
on commodities, subject to mutual agree- 
ment on each side of the border. 

The FTA was expected to strengthen the 
economies of both countries, to serve as a 
model for the Uruguay Trade Round of the 
General Agreement on Tariffs and Trade, 
and to demonstrate to the rest of the world 
the benefits of dismantling trade barriers. 

When implemented, the FTA agreement 
provisions would eliminate all bilateral tar- 
iffs within 10 years; remove virtually all 
import and export restrictions; reduce or 
eliminate many nontariff barriers; resolve 
many longstanding bilateral irritants; es- 
tablish an effective dispute settlement 
mechanism; and liberalize trade in several 
areas including agricultural, automobiles, 
energy, financial services, and Government 
procurement. Because Canadian tariffs 
averaged 10% (as opposed to 4% in the 
United States), eliminating them would cre- 
ate new opportunities for U.S. businesses. 
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Canada, in turn, would gain duty-free ac- 
cess to the world's largest national econo- 


my. 

The FTA established binding rules for all 
new measures affecting a comprehensive 
group of service sectors. Generally, neither 
country would discriminate against service 
providers from the other country in about 
150 sectors. In 1986, trade in services be- 
tween the countries amounted to $11.5 bil- 
lion. 

An open investment climate is an impor- 
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tant element of a free-trade agreement. It 
prevents trade distortions and facilitates 
growth in production and employment. Un- 
der the FTA, Canada would make perma- 
nent its recent policy of not screening most 
new investments and would reduce signifi- 
cantly the screening of direct acquisitions. 
The FTA would end most restrictions on 
imports and exports of energy between 
Canada and the United States. The result 
would be an increase in energy security. 


arem a 
Commodity 8 United Phaseout 
ni 
Canada States 
METALS 

Chromium. ß eee eee 10.2 3.7 5year elimination starting 
Jan. 1, 1989; 20% reduction 
per year. 

J ³ðV2u PORC NT ͤ PET AP ne Be ENS 10.2 5.5 Do. 

Colembium (ehm 888 4.0 4.9 Do. 

Copper: 

fiel —grr-sææ- MH wx. 

Air ⁵ ³ 058 eliminati n starting 

di dan: 1, 1989; 10% reduction 
per year. 

Fern 92 0 10.2 4.5 5- limination starting 

J ð K E ear elimination s 
R "an. 1, 1989; 2096 reduction 
Immediate 

Ferrosilicon chromium . -— -—-------------- 10.2 10.0 te lifting of tariffs on 
Pn 1, 1989. 

Ferrotitanium |... U 10.2 3.7 5-year elimination starting 
Jan. 1, 1989; 20% reduction 
per year. 

Ferrotungsten and ferrosilicon tungs ten 10.2 5.6 Do. 

Ferrovanadium —.._~-__~_-____~~-~-~__-~ 10.2 4.2 Do. 

Minor metals: 

Beryllium, waste and scrap -—-------------- 10.2 8.5 Do. 

Germanium, unwro 5 10.2 3.7 T: Do. i 

esium containing at least % weight o ear elimination starting 
5 TVN 4.0 8.0 an. 1, 1989; 10% reduction 
per year. 

Refined (metal content) —-·᷑—- 1255 185 a Do. TUNE 

JJ 8 : : year e on 
Jan. 1, 1989; 20% reduction 
per year. 

Rare-earth metals _ - — - - -—---- -------------—- 12.5 3.7 5-year elimination starting 
Jan. 1, 1989; 20% reduction 
per year. 

Field 10.2 3.0 Do. 

Zinc: 

Réhned. hen ee Le 0 1.5 10-year elimination starting 
Jan. 1, 1989; 10% reduction 
per year. 

INDUSTRIAL MINERALS 

Graphite, powder ----------------------- 9.2 0 5-year elimination starting 
Jan. 1, 1989; 20% reduction 
per year. 

Granite, cut. — —- - - -----------------—-—--——- 5.5 4.2 Do. 

Gypsum, wallboard ---—------------------ 9.4 2.4 10-year elimination starting 


an. 1, 1989; 10% reduction 
per year. 


1Tariff rates under the General Agreement on Tariffs and Trade (GATT). 
Sources: Department of Energy, Mines and Resources, Ottawa, Canada, 1988; Metals Week, New York, Dec. 21, 1987, 
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A binational dispute-settlement mecha- 
nism would be established to handle inevi- 
table disagreements that arise in a trading 
relationship as large and complex as that of 
Canada and the United States. This mecha- 
nism was expected to expedite resolution of 
disputes while retaining availability of both 
countries domestic trade laws. Important 
new ground was being broken. Either Gov- 
ernment could seek a review of an anti- 
dumping or countervailing duty determina- 
tion by a bilateral panel. The decision in 
each case would be binding on the parties. 
At the outset, each side would apply its own 
domestic law, but during a 5-year period, 
which can be extended 2 years, the two 
Governments would work toward estab- 
lishing a new regime to address problems in 
subsidization and dumping. 

Some sectors of the U.S. mining industry 
(coal, copper, lead, uranium, and zinc) ex- 
pressed opposition to the pact. Free trade 
was expected to benefit Canada economica- 
lly more than the United States, which 
would be throwing open the largest market 
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in the world in return for greater access to a 
market only one-tenth as large. However, 
Canada was seen as a growing market. 
From 1980 to 1986, U.S. exports to Canada 
increased by 40% or $15 billion, while U.S. 
exports to the rest of the world declined by 
almost $14 billion. Canada bought twice as 
much in goods from the United States than 
did Japan and more than the Federal Re- 
public of Germany, Mexico, and the United 
Kingdom combined. Canada sold 75% of its 
exported goods to the United States, while 
22% of exported U.S. goods went north. In 
1986, the United States purchased 71% of 
Canada's mineral exports. 

Economic analyses on both sides of the 
border suggested that the agreement pre- 
sented a “win-win” proposition—it would 
contribute to economic growth, income, and 
employment in both countries. The U.S. 
Department of Commerce estimated that 
the elimination of tariffs alone would result 
in a $25 billion increase in trade between 
the two countries over a 5-year period, with 
more than 14,000 new U. S. jobs created. 


Table 3.—Canada: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985* 
METALS 
Aluminum: 
Ore and concentrate |... ~~ 52,799 
Metal including alloys: 
7 Seo ee et 114,674 
Unwrou ght.“ 1,051,007 
Semimanufactures 55,979 
Cobalt: 
Oxides and hydroxides 268 
e 
and concentrate, Cu content 320,617 
Metal including alloys: 
5755 62.995 
Unwrou ght 280, 043 
Semimanufactures 53,705 
Iron and steel: 
s ore and concentrate: 
cluding roasted p 
ouad ton 32,124 
ite, roasteeeeee!!!!! 134.987 
etal: 
r irre es 952,375 
Pig iron, cast iron, related 
materials ____________- 610,527 
Ferroalloys: 
Ferromanganese- . — — — — — 43,584 
Unspecified 37 838 
Steel, primary forms 5 7 T, 137 
T 
es, shapes, sec- 
tions e m F 958,340 
fe heap plates, sheets 1,480,013 
and accessories 99,755 
Wire -—------------—-- 164,345 
Tubes, pipes, fittings — — — —— 443,057 
Castings and forgings, rough 122,575 


See footnotes at end of table. 


Destinations, 1986 
1986 United f 
45,434 40,683 United Kingdom 1,409; West Ger- 
many 1, 
125,019 102, 573 Ja 17,316; Italy 1,006. 
1,163 875 857,146 NA. 
59 859 52,870 Indonesia 2,695; Bahrain 1, 553. 
374 = All to United Kingdom. 
341,392 2,651 92 7222 253,686; China 30, 373; Norway 
70,755 47,753 West Germany 9,972; Ital 
304,891 193,618 United T^ om "BA 087; ia Y 
many 15,036. 
50,962 42,427 Bangladesh 2,476; Venezuela 1,516. 
30,995 9,449 United Kingdom 5,813; West Ger- 
many 3,990. 
12,950 12,950 
898,156 628, 442 Be ^c of Korea 98,619; Turkey 
,196. . 
556,610 136, 343 Netherlands 260, 217; China 52, 105. 
45,132 45,132 
57,842 44,081 Japan 8,775; United om 1,584. 
233,428 205,023 Turkey 20, 869; Italy 4 r^ 
1,062,153 1,032,121 China 12,543; Mexico 3,371. 
1,471,585 1,146,231 Italy 35,385; Mexico 26,585. 
03,586 36,770 Mexico 50,404; Indonesia 10,630. 
193,888 192,305 Republic pi 5 Africa 299; Saudi 
ia 215. 
365,725 359, 219 Barbados 1, 123; Italy 1,073. 
120,693 119,815 United Kingdom 417; Peru 165. 


m ————— Á—Áa!—  A— 
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Table 3.—Canada: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985* 1986 : 
oa Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 93,658 112,918 6367 Japan 53,751; Belgium-Luxembourg 
6,400; Ttaly 11,452. 
Metal including alloys: 
%%% n LE eU. 11,893 25,564 2,991 Brazil 10,496; West Germany 3,744. 
8 PFC 114,007 111,853 82,546 United om 20,981; Italy 3,268. 
Semimanufactures 16,021 23, 225 18,241 Brazil 1,377; Japan 1 351. 
Magnesium: Metal including alloys, 
E manuf JJC TUNI A 4,161 4,161 1,242 United Kingdom 1,882; Japan 1,177. 
ickel: 
Ore and concentrate 81,216 71,712 _. NA. 
Metal including alloys: 
Scrap aoe a oe eS 4,948 6,252 4,011 N 1,200; United Kingdom 
Unwrou ght 81.772 86,057 _. NA. 
Semimanufactures 12,412 10, 880 7,856 Jepan 1,006; Belgium-Luxembourg 
Platinum-group metals: Metals including 
alloys, unwrought and parti party | wrought 
value, usands_ _ $30,547 $22,717 $15,861 United Kingdom $6,475; West Ger- 
many $160. 
Silver: 
Ore and concentrate do____ $132,047 $183,974 $8,957 uon $86,151; United Kingdom 
Waste and sweepings? — _ _ _ — do- $84,339 882,245 846,543 United iom $22,281; West Ger- 
many 
Metal including alloys, unwrought 
and partly wroughhRt "SENS $267,646 $286,572 $235,998 apain $445; Jamaica $41. 
Tin: Ore and concentrate, Sn content 393 3,725 1,886 ited Kingdom 1,762; Mexico 77. 
Uranium and/or thorium: Ore and 
concentrate value, thousands $171,086 $120,217 $91,853 United 5 $14,318; France 
Zinc: 
Ore and concentrate, Zn content 896,102 433,220 13,393 . Belgium-Luxembourg 163,547; 
Japan 53,851; France 43, 542. 
Metal . alloys: 
Unwrought ttt 555, 616 427,175 333, 126 pua Kingdom 29,066; Hong Kong 
diss Semimanufactures 9,359 5,103 4,928 Colombia 94; Brazil 49. 
er: 
Ores and concentrates 213,612 166,608 22,969 Japan 41,010; France 40,789; West 
rmany 25 ,656. 
Ashes and residues 41,007 47,798 11,768 West Germany 6,385; Norway 5,019. 
Base metals including alloys, all 
f oer usa 4,112 4,908 3,600 ^ United om 443; Belgium-Lux- 
3 7. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
Jö yy 8 65 265 265 
Artificial: 
Corundum ------------—-—- 129,359 128,844 120,938 United Kingdom 7,528; Belgium- 
| Luxembourg 270. 
Silicon carbide 
value, thousands $46,781 $52,225 $47,889 Japan $1,468; West Germany $653. 
Dust and powder of precious and semi- 
precious stones do— $326 $204 $196 Australia $7; Japan $1. 
9 and polishing wheels and 
3j Sts E toes do— $5,638 $6,297 35,542 West Germany $160; China $85. 
. crude J ͤ M qc 721,560 752,081 149,859 Japan 113, 658, India 38, 477. 
Barite and witherite_____________ 1, 677 6,627 6,622 West Germany 5. 
Cement value, thousands. . $135,122 $189,543 $139,072 ey rates $93. Republic of South 
Clays, crude 2222 - - - - - - - - - - Se 5,553 2,269 2,176 Japan 36; Pakistan 27. 
Diamond: 
Gem, not set or nue 
ue, thousands $27,011 $22,914 $9,788 VF $6,183; Israel 
Industrial stones do— 3588 3550 $357 Ireland $159; New Zealand $10. 
Fertilizer materials: Manufactured: 
Ammon ia thousand tons 963 928 928 
Nitrogenou ss do— 1.566 1.740 1,552 Australia 39; El Salvador 21. 
Phosphatit® «RE 45,888 21,879 21,576 N AQUA. 239; St. Christopher and 
evis 
Potassic ______~— thousand tons 9,981 9,894 5,881 Brazil 777; Japan 
Unspecified and mixed do-—- 249 251 220 Australia 20; Costa R Rica 10. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF CANADA 


181 


Table 3.—Canada: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 19857 1986 ; 
Y nie Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cypeum and plaster __ thousand tons. 5,880 5,906 5,906 
ENRICHED 194, 091 189,698 189,535 Bermuda 100; Greenland 27. 
33 crude... value, thousands $26,299 $29,913 324,510 Republic of South of Africa $818; 
est Germany $722. 
ents, mineral: Iron oxides and 
ydroxides, natural and processed 15,740 16,216 16,1192 Trinidad and Tobago 10; United 
Kingdom 6. 
Precious and semiprecious stones other 
than diamond, synthetic 
value, thousands $6,933 $10,262 $5,946 France $1,282; United om $634. 
Salt and brine.. ........— thousand tons 2,289 „553 2,545 i et ane Miquelon 2; Saudi 
ia 2. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 185,090 398,813 357,270 Barbados 35,360; Japan 6,112. 
Worked... value, thousands $19,289 $22,700 $20,659 Japan $1, 077; U United Kingdom $395. 
Dolomite, chiefly refractory- grade 535,648 728,722 728,714 United dom 8. 
Limestone other than dimension 1,197,313 1,350,344 1, 340,392 Bermuda 9, 952. 
and 8 FFF 112,762 88, 394 88, 394 
d other metal- bearing 242,268 249,879 249, 610 rant 185; Republic of South Africa 
Sand and gravel n (3) =< 
Elemental, crude including native and 
byproduct |... thousand tons 7,819 6,257 611 U.S.S.R. 848; Morocco 729. 
Sulfuric acicdqqʒzʒ- 745,895 755,651 755,639 St. Christopher and Nevis 8; Ber- 
muda 8. 
Other: 
S Ne 
an not me 
value, thousands. . $124,162 $170,521 351,259 eom um West Germany 
MINERAL FUELS AND RELATED 
MATERIALS 
Briquets of anthracite and bituminous 
00000 MM MER 20 18 -— All to Israel. 
All grades excluding briquets 
thousand tons 21,572 25,900 303 cae ge Shae of Korea 
Coke and semicoke. ____________- 169,155 108,807 103,186 ^ Belgium-Luxembourg 5,621. 
Gas, manufactured. million cubic feet ($) M 
Aire neve briquets and litter 446,826 535,129 501,875 Japan 31,549; Saudi Arabia 576. 
etro 
Crude. thousand 42-gallon barrels. — 175,241 211,856 210,160 Republic of Korea 873; Japan 320. 
Refinery products: 
Liquefied petroleum gas 
do- 203, 127 166,124 165,984 EE eni 145; St. Pierre and Miquelon 
Gasoline, motor — — ~~ do... 14,989 12,888 12,369 rapan 215; Cuba 214. 
Distillate fuel oil do— 18,751 22, 725 20,584 Uni ted Kingdom 475; St. Pierre and 
Ui 7 e 314. 
Lubricant U do— 505 544 516 United Kingdom 5; St. Pierre and 
Miquelon 3. 
Residual fuel oil do... 11,298 8,279 8,194 Switzerland 85. 
Asphalt do— _ 2,426 1,493 1,297 Comoros 41; West Gormany 11. 
Petroleum co ko do— 3) UR 
TRevised. NA Not available. 


1Table prepared by H. D. Willis. 
include other precious metals. 
Revised to zero. 


*Reclassified as liquefied petroleum gas. 
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Table 4.—Canada: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985˙ 1986 : 
Y Soe Other (principal) 
METALS 
Alkali and alkaline-earth metals, 
unspecified __.__-_----.-.~-- 6,985 3,900 3,777 ^ United Kingdom 67; China 27. 
Aluminum: 
Ore and concentrate 
thousand tons. — 2,014 2,113 48 Praz LDE Guinea 315; Sierra 
ne 241. 
Oxides and hydroxides do- 1,561 1,744 254 samaca 618; Australia 502; Japan 
Metal including alloys: i 
%%% 8 52,424 67,610 67,519 United Kingdom 41; Jamaica 21. 
Unwrou ght 59, 756 64,519 50912 West Germany 2,289; Republic of 
South Africa 2,214. 
Semimanufacturess 171,340 173,602 144,795 France 8, 033; Belgium-Luxembourg 
Be ama Metal including alloys, i 
5 value, thousands 3532 $615 $592 n Germany $18; United Kingdom 
Chromium: 
Ore and concentrate, Cr content 11,824 16,093 5,933 Republic ri un Africa 4,246; Phil- 
ippines 
Oxides and hydroxides ... 2,006 2,476 222 1 Germany 781; United Kingdom 
Cobalt: l 
on Oxides and hydroxides |... 192 31 9 Finland 11; United Kingdom 11. 
Ore. and concentrate, Cu content 59,650 55,171 9,666 Chile 35,863; Poland 5,104. 
Metal including alloys: 
%//ͤ[ ceno eme er 85,200 65,768 65,496 Haiti 128; France 62. 
Unwrought ______ -.- 19,292 20,110 8,693 cedo l 11, 812; ; Republic of South 
Semimanufactures 36,300 40,357 25,620 Japan 3,337; West Germany 2,837. 
Iron and steel: 
Iron ore and concentrate excluding 
e pyrite - thousand tons 5,800 5,367 4,638 Brazil 700; Argentina 24. 
etal: 
Scrap s do— 884 750 750 
Pig iron, cast iron, related 
materials 15,847 18,063 13,000 Brazil 5,008; West Germany 41. 
Ferroalloys: 
Ferromanganese. _ _ _ — _ — 21,482 20,283 5,891 MERO t 6, 24 Public of South 
Unspecified 97,221 73,669 30,437 sy toon pt of South Africa 20,008; 
Steel, primary form 146,491 255,465 9,446 United ela a 60,27 = Netherlands 
Semimanufactures: 
ere OON angles, shapes, sec- 
Me CP aera ere age ee 596,510 614,910 98,345 Spain 114,225; Brazil 69,775. 
Universals, plates, sheets 1,017,378 875,251 290, 289 ied Germany 83,547; United King- 
om 
Hoop =~ atrii ek 51,195 38,933 29,254 bes si be ,897; Japan 2,611. 
Rails and accessories 71,975 83,196 8,360 49,350; United Kingdom 
Wirts anan 60, 476 60,556 18,418 Belg ium Luxembourg 8, 8,590; United 
om 5, 
Tubes, pipes, fitting 341,139 154,578 47,172 Japan 57,238; Brazil 11,834. 
Castings and forgings, rough 27,201 34,758 30,319 Italy 955; West Germany 814. 
Ore and concentrate, Pb content 6141 10,707 354 Peru 5,458; Australia 4,672. 
Oxides —— ———— . 88 ,068 2,148 1,767 Er 203; Republic of South Africa 
Metal including allo 
5 di FF 44, 308 61.530 61,238 Australia 292. 
Unwrough t 5, 676 ; 3,316 Brazil 535; Mexico 455. 
Semimanufactures ____----- 267 545 493 United Kingdom 21; Denmark 24. 
esium: Metal including alloys: 
))))! cn A 152 378 378 
Unwroughngntk! „ 3,802 3,146 2,817 Norway 239; France 90. 
Semimanufactures 
value, thousands $7,239 $9,047 $1,324 Norway $998; United Kingdom $725. 
ese: 
Ore and concentrate: Metallurgical- 
grade, Mn content 102,661 95,205 3,017 France 35,745; Gabon 15 654; Repub- 
lic of South Africa 1 1,543. 
Oxide 26.3 ceu 4,204 6,027 4,593 


See footnotes at end of table. 


J open 1,239; Republic of South Africa 
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Table 4.—Canada: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985" 1986 f 
* Mie Other (principal) 
METALS —Continued 
Manganese —Continued 
Mercur) 76-pound flasks_ — 1,189 2,294 1,508 N 377; United Kingdom 
Molybdenum: Metal including alloys, all ö i 
" torma 5 value, thousands. _ $1,045 $1,485 $1,971 Austria $108; Netherlands $8. 
ickel: 
Ore and concentrate, Ni content 19 1,094 768 piss om 154; Belgium-Lux- 
Matte and speiss, Ni content 3 5, 059 8,218 1 Australia ralia zt 2. 
inia n eg 0 
7% ULM 26,514 28,964 18,980 Uni — om 9,489; Norway 2,348. 
Ua 33 SNO ER 2,452 2,630 810 N oe United om 38. 
Semimanufactures 3,328 3,150 1,830 d 914; United Kingdom 
Platinum-group metals: Metals Including 
alloys, unwrought and partly wro Nou 
Platinum value, t $4,962 $26,954 512,214 United Kingdom $10,797; Republic of 
a South Africa $3,872. 
ver: 
Ore and concentrate do- $20,689 823, 259 $6,029 Peru $11,197; Guyana $1,876. 
Waste and sweepings? _ _ _ _ — do- $254,926 $451,181 $481,188 Cuba 36, 458; Nicaragua $3,725. 
Metal including alloys, unwro ht 
and partly wrought __——— — $114,480 $25,218 $24,869 bie en $308; United King- 
om 
Tantalum: Metal including alloys, 
all forms_------------- do- -- $324 $292 $291 United Kingdom $1. 
Ore and concentrate, Sn content 519 202 202 
Metal including alloys: 
Unwrought - ------------ 3,785 3,881 1,462 pan 155 fe 681. 
Semimanufactures 48 132 111 5; Bolivia 5 
Titanium: Oxide 12,547 7,936 1,581 West. N 5 827; Belgium- 
Luxembourg 509. 
n: 
nd concentrate, W content 12 11 10 China I. 
Metal including alloys, all forms i 
value, thousands  .. $2,455 $2,305 $2,030 We Germany $116; United King- 
om 
Uranium and/or thorium: 
and/or concentrate do—- $55, $65,525 $37 . Republic of South Africa $32,139; 
tn mre $11,715, Australia 
Metal including alloys, all forms 
255 do... $223 $105 $36 West Germany $59; Malaysia $10. 
c: 
Ore and concentrate, Zn content 9,595 29,541 5,090 Peru 21,127; Bolivia 2,332. 
eee, Se eee 803 1.628 1.397 Netherlands 140; Mexico 71. 
Metal including alloys: 
2ͤ NRI APER 435 544 544 
Unwrought. ... k 1,816 1,441 938 Spain 2,878; France 2,513; Belgium- 
Luxembourg 1,003. 
Semimanufactures 1,390 1,263 1,141 Belgium-Luxembourg 47; Mexico 30. 
Other: 
Ores and concentrates, metal content 25,678 17,239 6,701 ean 6, ie ; Republic of South 
5 and hydrozidea NOM 16,586 19,361 17,854 Greece 166; United Kingdom 452. 
Ashes and residues 82,729 86,021 29,719 11058 194: Belgium- Luxembourg 
Base metals ee t all forms 
ue, thousands $68,132 $59,527 $42,792 Zaire $5,647; France $3,830 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
N es Corundum, emery, pumice, 
ARE EOE Ee Re Rei 28,432 27,943 25,718 Italy 1,589; Iceland 422. 
Artificial: Silicon carbide |... Q) EM 
Dust and powder of precious and semi- 
precious stones 
value, thousands $2,451 $2,105 $1,200 U.S. S. R. $851; Denmark $24. 
Grong and polishing wheels and 
J TEE do- 319,569 $23,783 $13,277 ay $3,599; West Germany $2,058. 
Asbestos. Crude J eae cre ak ee 974 825 305 
Barite and witherite D A E 21,131 10,525 10,029 Netherlands 15 489; United Kingdom 7. 
Boron materi 
Crude natural borates 
value, thousands $460 $460 
Oxides and acids . - ----------- 4, 5,148 4,181 Italy 377; Japan 39. 
er ð ee o e. 372,796 490,137 251, 145 uen 179,689; Greece 29,806. 
3 value, thousands. . $1,131 $1 11 rmany $53. 


See footnotes at end of table. 
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Table 4.—Canada: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 19857 1986 : 
rris Other (principal) 
INDUSTRIAL MINERALS —Continued 
Clays, crude... 222 - 828,456 877,583 767, 276 Grea 2590 United Kingdom 
Cryolite and chiolite |... 518 3,587 1,156 France 1,912; Netherlands 251. 
ond: 
Gem, not set or hos 
ue, thousands $117,287 $118,978 $22,779 ^ Belgium-Luxembourg $49,293; Israel 
Industrial stones Q — $6,085 36,871 $5175 Ireland $1,410; United Kingdom $85. 
Diatomite and other infusorial earth .. .. — 24,226 26,338 838 
Feldspar, fluorspar, related materials 
value, thousands. .. $12,291 $16,642 $1,980 "m T Morocco $3,227; Spain 
Fertilizer materials 
de, n. een 24,025 20,190 17,800 U.S. S. R. 2,081; United Kingdom 132. 
ufactured: 
Ammonia... 22-222 -- 31,798 26,115 26,775 
Nitrogenounss 261,479 282,857 146, 747 m — £ 67,330; Trinidad and 
obago 
Phosphaticacc 444,128 439,588 435,781 Frances 2,999; Belgium-Luxembourg 
Pot assi 65,230 50,386 50,026 Italy 338; Israel 22 
Uns ed and mixed... 1,229 29,656 28,903 Japan 257; U ee | Kingdom 169. 
Graphite, natural value, thousands_ — $1,691 $2,143 $1,929 West Germany $ 
Gypsum and plaster PAREN TEE Ve 146,435 242,953 54,069 Mexico 101 a Spe 87,393. 
D6 nns s Uu „056 46,916 44,857 United 059 
. Gesees sm 46,947 46, 782 34, 165 Italy 6,154; fazil 3,449. 
‘Crude including splittings and waste 
value, thousands $538 $592 $592 
Worked including agglomerated split- 
III. MS $2,413 $2,741 $2,106 France $494; India $141. 
Nitrates, crudlee 1,967 7,941 484 ile 7,457. 
Phosphates, crude ...... thousand tons__ 2,622 2,388 2,287 Morocco 64; Togo 37. 
drr mineral: Iron oxides and 
xides, processed. — — — - ------ 7,754 8,484 6,731 West Germany 611: Spain 541. 
Precious and semiprecious Stones other 
than on 
Natural value, thousands $13,225 $16,504 5,650 Thailand $2,464; Colombia $1,759. 
Potene F do— — 929 : ; 2496 Austria $1,362; West Germany $986 
Selt aad brine. - thousand tonk = 1,257 1,331 865 Mexico 301; Chile 110. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 3,520 1,087 1,049 France 38 
Sulfate, manufactured _________ 67,485 55,226 17,653 E Kingdom 28,351; Norway 
Stone, sand and gravel: ” 
Dimension stone: 
Crude and partly worked ..... 48,681 47,918 18,686 mer of South Africa 20,322; Italy 
Worked ___ value, thousands__ $17,287 627,251 $3111 Italy $19,506; Spain $1,704. 
Dolomite, chiefly refractory- grade 3,667 763 763 
Gravel and crushed rock |... 598,197 551,051 548,610 Turkey 2,000; Italy 324. 
Limestone other than dimension 
thousand tons 2,074 2,357 2,357 
ee and quartzite. — — - -—- - - - —-— 339 349 318 Japan 30; Brazil 1. 
d other t metal- 
vine tons 1,598 1,038 1,638 
Sulfur: 
Elemental: 
wee 5 native and 
byprod /A EE 3,168 10,760 10,721 West Germany 34; unspecified 5. 
Colloidal, precipitated, sublimed — 74 31 22 West Germany 9. 
Sulfuricacid. -------------— 17,307 29,126 19,402 Switzerland 9,710; West Germany 14. 
on steatite, soapstone, pyrophyllite .... 41,307 89,520 38,958 France 295; United Kingdom 135. 
er: 
Crude value, thousands 510,756 $12,964 $12,227 Republic of South Africa $380; 
Netherlands $209. 
Slag and dross, not metal-bearing .. _ _ 208,300 188,394 188,385 United Kingdom 9. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural _ _____ 2,296 3,766 3,746 In dia 20. 
Carbon black ____-.____--_---~- 7,647 24,762 24,261 Si gapore 201; Mexico 153. 


See footnotes at end of table. 
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Table 4.—Canada: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 19857 1986 : 
d rey Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal: 
Briquets of anthracite and bituminous 
POEM accent 8 5,828 251 180 United Kingdom 121. 
ignite 3 uets 7,236 10,397 10,352 Japan 45. 
grades excluding briquets 
thousand tons. — 15,016 13,368 13,368 Republic of South Africa 5. 
Coke and semicoke —- —- --------—— 783,719 881,084 820,577 „ 87,965; West Germany 
Petroleum: 
Crude thousand 42-gallon barrels. — 97,521 124,175 10,185 United Kingdom 54,572; Venezuela 
14,964; Nigeria 14,682. 
Refinery products: 
Liquefied petroleum gas 
value, thousands. .. $89,660 — $141,852 $141,591 United Kingdom $209; West Ger- 
Gasoline, motor do... $200,814 $172,421 $105,949 United Kingdom $16,075; Nether- 
lands $18,784. 
Mineral jelly and wax 
ousand "b barrels. . 12 101 98 United Kingdom 4; France 2. 
Kerosene and jet fuel do- 10,081 12,441 6,899 Italy 1,190; Bermuda 1,050. 
istillate fuel oil do- 075 5,055 8,585 Venezuela 892; Algeria 227. 
Lubricantss - o Ll - 2,223 4,082 1,648 Netherlands 1,338; Venezuela 446. 
Residual fuel oil _ _ _ — do____ 7,083 9.182 2,080 Venezuela 4,982; Netherlands Antil- 
es 953. 
Bitumen and other residues 
do- 534 1,045 566 Venezuela 381; Switzerland 97. 
Petroleum coke ~~~ — ~~ do- 4,764 5,175 4,978 Unspecified 197. 
' 
1Table prepared by H. D. Willis. 
May include other precious metals. 
*Revised to zero. 
COMMODITY REVIEW 
METALS net increase in the size of Alcan's Quebec 


Aluminum.—All smelters were reported 
to be operating at capacity at yearend 
except Alcan Aluminium Ltd.’s Arvida 
works at Jonquiére, Quebec, which was 
operating at 88% capacity. Alcan’s smelter 
at Shawinigan, Quebec, closed in October 
1987 after failure to reach agreement on a 
new labor contract, and it remained closed 
at yearend. 

Alcan resumed construction plans for its 
Laterriére, Quebec, primary aluminum 
smelter. The project was scaled back to 
200,000 tons per year of capacity at an 
estimated cost of $450 million. Completion 
was estimated to take 5 to 7 years. State-of- 
the-art technology, cost controls, and lower 
cost hydroelectric power were expected to 
hold down operating costs. As capacity was 
brought on-stream at Laterriére, Alcan 
would phase out capacity at its existing 
smelter at Jonquiére so there would be no 


operations. As a fully integrated aluminum 
producer, Alcan was the largest producer of 
primary aluminum in North America. 

Aluminerie de Bécancour’s new smelter 
at Bécancour, Quebec, became fully opera- 
tional in February 1987. The smelter had a 
capacity of 230,000 tons per year with two 
150,000-ton-per-year potlines. A feasibility 
study was being conducted for a third 
150,000-ton-per-year potline at an estimated 
cost of $380 million. 

Canada remained a major import source 
of aluminum ingot for the United States. 

Copper.—The largest copper producer in 
Canada was Highland Valley Copper 
(HVC), a partnership of Cominco Ltd. (50%), 
Lornex Mining Corp. Ltd. (45%), and 
Highmont Mining Corp.(5%). The partner- 
ship would be one of the world’s largest 
single producers of copper concentrate. Af- 
ter consolidation of equipment and oper- 
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ations in late 1988, mill throughput would 
be approximately 145,000 tons per day, and 
production of copper in concentrate would 
be as high as 200,000 tons per year. Two- 
thirds of HVC’s output was sold under 
contract to Japanese smelters. 

Minnova Inc. announced it would put its 
Ansil copper project near Rouyn-Noranda, 
Quebec, into production, with startup ex- 
pected by the first part of 1989. The project, 
which had an estimated total capital cost of 
about $55 million, involved a massive sul- 
fide copper deposit with probable reserves 
of about 1.5 million tons grading 7.296 
copper, 0.8% zinc, 1.7 grams of gold, and 
25.9 grams of silver per ton. Production of 
33,000 tons per year of copper in concen- 
trate was planned. 

The Quebec Provincial government was 
trying to persuade Noranda Ltd. to reopen 
its Gaspé Mine which was closed in April 
1987 as a result of an underground fire that 
caused extensive damage. Noranda estimat- 
ed that rehabilitation costs would be about 
$15 million, and it had not made a decision 
to reopen by yearend. The Quebec govern- 
ment had offered to help finance reopening 
the mine with an interest-free loan of about 
$10 million. The Gaspé smelter continued to 
operate throughout the year on toll materi- 
al and possibly some feed from other Noran- 
da mines. 

Geddes Resources Ltd. raised an addition- 
al $4 million in flow-through share financ- 
ing and continued with the exploration of 
the Windy Craggy copper-cobalt project in 
northwestern British Columbia. The 1987 
exploration program called for a 7,000-foot 
adit, and crosscutting, drifting, and dia- 
mond drilling to further delineate the de- 
posit. The Windy Craggy deposit has been 
estimated to contain about 300 million tons 
of ore at a grade of 1.5% copper, 2 pounds of 
cobalt per ton, and minor amounts of gold 
and silver. 

Sherritt Gordon Mines Ltd. sold its Rut- 
tan Mine in Manitoba to Hudson Bay Min- 
ing and Smelting Co. Ltd. (HBMS) in July 
1987. The Ruttan Mine produced about 
25,000 tons per year of copper in concen- 
trates, which was processed at the HBMS 
smelter. The mine also produced a signifi- 
cant amount of zinc. The sale improved the 
reserve base of the HBMS. 

Gold.—According to EMR, gold reserves 
of Canada, including proven and probable 
ore, have doubled since 1981. Recoverable 
reserves were estimated at 1,200 tons, 
which is equivalent to about 10 times 1987 
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production. Twelve new primary gold mines 
commenced production in 1987, and there 
was at least one gold operation in every 
Province except Prince Edward Island. 

In August 1987, Placer Development Ltd., 
Dome Mines Ltd., and Campbell Red Lake 
Mines Ltd. merged into one corporate enti- 
ty: Placer Dome Inc. This resulted in the 
creation of one of the largest gold producers 
in the world outside the Republic of South 
Africa and the Soviet Union. Placer Dome 
has a production capacity of more than 1 
million troy ounces of gold annually. 

Queenstake Resources Ltd.’s 350-ton 
bucketline dredge, acquired and renovated 
at a cost of almost $1 million, completed its 
7-year mining operations at Clear Creek, 
Yukon Territory. In 1987, the gold content 
of the Clear Creek gravel continued to 
decline to the point where the project was 
uneconomical. The company terminated 
dredging operations on Clear Creek at the 
close of the 1987 season. Queenstake was 
investigating other dredgeable gold placer 
reserves so that the 2,250-cubic-yard-per- 
day bucketline dredge could be relocated. 

Saskatchewan Mining Development Corp. 
(SMDO) initiated production in early 1987 
at its Star Mine. The 220-ton-per-day oper- 
ation was the first primary gold producer in 
Saskatchewan in 50 years. Mascot Gold 
Mines Ltd. opened the Nickel Plate Mine 
near Hedley, British Columbia, in midyear. 
The $53 million open pit operation has a 
capacity of 2,500 tons per day. Hope Brook 
Gold Inc. began heap leaching at its mine in 
southwestern Newfoundland. This was to be 
phased out in 1988 after the mill and 
underground mine were started. Annual 


gold production was expected to be 120,000 


ounces. 

Iron Ore.—The iron ore operations pro- 
duced 39.9 million tons, which represented 
74% of capacity. Iron Ore Co. of Canada 
(IOC) was a large producer of iron ore. It 
operated an open pit mine, concentrator, 
and pellet plant at Labrador City, New- 
foundland. The other two large producers 
were Quebec Cartier Mining Co. (QCM) and 
Wabush Mines. In 1987, IOC shipped 13.6 
million tons of iron ore, QCM about 16 
million tons, and Wabush, 5.2 million tons. 
Strikes at IOC and Wabush resulted in the 
closure of operations for 1 and 2 months, 
respectively. Productivity increased in the 
industry due to cost control and other im- 
provements. 

Lead and Zinc.—Despite improved prices, 
pressure remained on the industry to re- 
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duce costs and maintain low low invento- 
ries. Overcapacity, particularly in the Euro- 
pean smelting industry, continued to plague 
the Canadian lead and zinc industry. Metal 
production was well below capacity because 
of a strike at Cominco's metallurgical facili- 
ty at Trail, British Columbia, and the Sulli- 
van Mine at Kimberly, British Columbia. 
The labor dispute lasted from May to Sep- 
tember 1987. 

Newfoundland Zinc Mines Ltd. reopened 
its Daniel's Harbour zinc mine that had 
been closed since Apr. 1986. The mine was 
expected to produce 40,000 tons per year. 
Curragh Resources Corp. increased zinc ca- 
pacity at its Faro Mine in the Yukon by 
45,000 tons to 180,000 tons per year. Pine 
Point Ltd.'s mine in the Northwest Territo- 
ries closed at midyear. Milling of stockpiled 
ore was expected to continue until the 
spring of 1988. 

Nickel.—Nickel producers were operat- 
ing at an average effective capacity of more 
than 90%. Strong demand, a tight market, 
and relatively low inventories caused nickel 
prices to rise in the second half of the year. 
Inco Ltd. and Falconbridge Ltd. both in- 
creased nickel production in Canada to 
meet international market conditions. Both 
companies were also continuing their re- 
search and development efforts to assure 
that they conform to the 1994 sulfur dioxide 
emission limits set in December 1985 by the 
Ontario Provincial government. Inco was 
required to reduce emissions from 685,000 
tons per year in 1986 to 265,000 tons per 
year in 1994. Falconbridge's limit was to go 
from 154,000 tons per year in 1986 to 
100,000 tons in 1994. 

Inco resumed production in midyear at 
the newly reopened Crean Hill Mine at 
Sudbury, Ontario. The mine, closed since 
1978, became a state-of-the-art all-electric 
mine converted to vertical retreat bulk 
mining. Crean Hill Mine was scheduled to 
reach full production of 3,000 tons per day 
by 1989. The all-electric mine was one of the 
most technologically sophisticated in Can- 


ada. | 

HBMS and Outokumpu Mines Ltd. initi- 
ated development of the Namew Lake de- 
posit in northern Manitoba. Reserves were 
estimated at 2.6 million tons grading 2.496 
nickel and 0.9% copper with minor values 
in platinum and palladium. Production of 
about 8,000 tons per year of contained 
nickel in concentrate was planned for the 
latter part of 1988. This would be the first 
new underground nickel mine in Canada 
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since 19779. 

Silver.—Most of Canada's silver was pro- 
duced as a byproduct of base-metal produc- 
tion. The rise in silver was mainly from 
increased base-metal production. Equity Sil- 
ver Mines, near Houston, British Columbia, 
produced 5 million tony ounces of silver 
after completion of its mill expansion. A 
new silver producer, Silverside Resources 
Inc., near Cobalt, Ontario, was expected to 
begin producing about 2,900 ounces of silver 
per day. The rebuilt Penna mill of Agnico- 
Eagle Mines Ltd. in Cobalt, Ontario, resum- 
ed operation in early 1987 after being de- 
stroyed by fire in 1986. 

Other Metals.—Hecla Mining Co. and 
Highwood Resources Ltd. continued their 
feasibility and marketing study on High- 
wood Resource’s Thor Lake beryl deposit 
near Yellowknife, Northwest Territories. A 
$25 million mine and processing plant was 
being considered. An estimated 1.6 million 
tons of 0.85% beryllium oxide reserves, 
including 435,000 tons grading 1.4% berylli- 
um oxide, had been discovered. Cobalt was 
recovered as a byproduct of nickel oper- 
ations and refined by Inco at Port Colborne, 
Ontario, and Sherritt Gordon Mines Ltd. in 
Alberta. Both plants operated near effective 
capacity in 1987. A 60,000-ton-per-year mag- 
nesium plant was under construction at 
Bécancour, Quebec, by Norsk Hydro A/S. 
Initial production of 60,000 tons per year 
was scheduled for the first half of 1989. 
Magnesium Co. of Canada Ltd. was plan- 
ning construction of a 62,500-ton-per-year 
plant near High River, Alberta. Production 
of 12,500 tons per year was scheduled to 
begin in late 1989. Rio Algom Ltd. an- 
nounced it intended to repurchase the East 
Kemptville, Nova Scotia, tin mine from a 
consortium of banks led by Bank of Ameri- 
ca (Canada). The mine operated throughout 
1987 with production of tin concentrate 
estimated at 3,397 tons. Canada Tungsten 
Mining Corp. Ltd.’s tungsten mine in the 
Northwest Territories remained closed in 
1987. 


INDUSTRIAL MINERALS 


Asbestos.—Canada remained the largest 
producer of asbestos among market econo- 
my countries, even though production de- 
clined from more than 1 million tons in 
1980 to 665,000 tons in 1987. Health hazards 
associated with asbestos fibers, uncertainty 
regarding future regulations, and low-cost 
production from other countries significant- 
ly hurt Canadian production. There were a 
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number of mine closings and a major ra- 
tionalization in the Canadian asbestos in- 
dustry. The Lake Asbestos of Quebec Ltd. 
(LAQ), Asbestos Corp. Ltd., and Bell Asbes- 
tos Mines Ltd. mining and milling oper- 
ations at Thetford Mines & Black Lake, 
Quebec, were consolidated into a limited 
partnership, LAB Chrysolite Inc. 
Potash.—Installed potash capacity in 
Canada in 1987 was 10.9 million tons. Ca- 
pacity utilization was 67%. Manitoba Pot- 
ash Corp. continued its development efforts 
on its property near Russell Manitoba. 
Reserves of 165 million tons grading 24.596 
K: O were outlined. The K2 Mine of Interna- 
tional Minerals & Chemical Corp. near 
Esterhazy, Saskatchewan, continued to ex- 
perience water inflow problems. The compa- 
ny was continuing its grouting program and 


had reduced the inflow to manageable lev- 


els. Kalium Chemicals, a division of PPG 
Inc., completed its expansion program at 
the Belle Plaine Mine to reach a rated 
capacity of 1.2 million tons KO. BP Re- 
sources Canada Ltd. held a commercially 
viable potash deposit near Sussex, New 
Brunswick. However, because of the de- 
pressed potash market, the company de- 
ferred until 1988 any decision to proceed 
with its shaft-sinking program. The two 
other mines near Sussex, owned by Denison 
Potacan Potash Co., and Potash Co. of 
America (Canada), respectively, operated 
throughout the year. 

Other Industrial Minerals.—Canadian 
cement capacity remained unchanged in 
1987 at 16.5 million tons per year. Increased 
demand kept most cement plants oper- 
ating at near capacity. Domtar Inc. con- 
tinued development of its underground gyp- 
sum mine at Caledonia, Ontario. Reserves 
were estimated to be sufficient for 75 years. 

The Canadian Salt Co. Ltd. continued 
development of its underground rock salt 
mine at Pugwash, Nova Scotia. Late in 
1987, the Quebec government announced 
plans to sell its wholly owned Mines Seleine 
Inc. salt mine. The mine produced salt from 
a deposit on one of the Magdalen Islands in 
the Gulf of St. Lawrence. Canadian Salt, a 
subsidiary of Morton Thiokol Co. of the 
United States, expressed interest in the 
mine. 

Noranda Inc. announced it would build a 
850,000-ton-per-year sulfuric acid plant at 
an estimated cost of $130 million, at its 
Rouyn, Quebec, copper smelter. The project 
was in response to Quebec Provincial law 
mandating a 50% reduction in sulfur diox- 
ide emissions by January 1, 1990. Larder 
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Minerals Inc. was expected to become the 
fifth major producer of talc in Canada. The 
company was rehabilitating an existing 
mine in southern Quebec, for the preduc- 
tion of talc. Reserves were estimated at 4 
million tons. 


MINERAL FUELS 


Coal.—Production of coal came from five 
Provinces in Canada with Alberta being the 
largest producer. Canada normally export- 
ed more than 45% of the coal it produced 
and more than 80% of the exports are 
metallurgical coal. After a decline in 1986, 
production and consumption both increas- 
ed. The companies continued to reduce op- 
erating costs, improve productivity, and 
look for new market opportunities. Re- 
search continued on technologies that 
would allow cleaner and more efficient use 
of coal. 

Gulf of Canada Corp. continued develop- 
ment of the Mount Klappan anthracite coal 
project in northwestern British Columbia. 
The company shipped test quantities of 
anthracite to the Republic of Korea and 
Europe with favorable results. The Mount 
Klappan Mine could produce about 1.5 mil- 
lion tons annually with estimated reserves 
of 6 billion tons. 

Natural Gas.—Production of natural gas 
in 1987 was almost the same as in 1986; 
however, continued price weakness reduced 
the value of production almost one-quarter. 
The natural gas industry had a full year of 
experience with the negotiated pricing of 
natural gas as opposed to regulated prices. 
Because of the deregulation of natural gas 
pricing, Canadian consumers continued to 
benefit from prices below those available to 
export buyers. The gap narrowed signifi- 
cantly, however. The National Energy 
Board (NEB) released a report that pre- 
dicted 1988 export natural gas volumes may 
be 21% greater than in 1987. NEB credited 
the increased sales to the California mar- 
ket. Although Canada has sufficient quanti- 
ties of natural gas reserves to meet domestic 
demand, a significant increase in exports 
could stimulate exploration to develop more 
reserves. 

Petroleum.—Fluctuating oil prices in the 
international market continued to affect 
petroleum exploration and development ac- 
tivities in Canada. Several large projects 
were delayed because of the uncertainty in 
the marketplace. Amoco Canada Petroleum 
Ltd. formally made a $5.5 billion bid for 
Dome Petroleum Ltd. to Dome’s sharehold- 


THE MINERAL INDUSTRY OF CANADA 


ers and creditors by filing the offer with the 
Court of Queen's Bench. A hearing by the 
court was set for January 26, 1988. Invest- 
ment Canada had approved the proposed 
purchase. 

Uranium.—Canada's new policy on for- 
eign ownership specified that Canadians 
must own at least 51% of an individual 
uranium property when production begins. 
The new policy was designed to encourage 
investment in the uranium mining indus- 
try. Canada became the world's largest 
uranium producer in 1984 and in 1987 
accounted for more than one-third of the 
global output of UO.. The uranium deposits 
being exploited in Saskatchewan are some 
of the world's richest. Grades range from 
4% to 12% per ton of ore. By comparison, 
ores being mined at Elliot Lake, Ontario, 
mines are about 1% per ton of ore. 


1For more detailed information on the mineral ind 
see the Canadian Mineral for 1985 and 1986, 
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The Mineral Industry of 
Chile 


By Pablo Velasco! 


Preliminary data by the Central Bank of 
Chile indicated that production of copper in 
the nation set another record high of more 
than 1.4 million tons in 1987, representing a 
slight increase over that of 1986 and firmly 
placing Chile as the world's leading produc- 
er and exporter of copper. The growth of 
Chile's copper industry stems from the high 
grade of the ore deposits and low production 
costs. 

Income earned from the mining sector's 
exports amounted to $2.9 billion? in 1987, an 
increase of 26% and representing approxi- 
mately 58% of the total exports. Copper 
accounted for $2.2 billion; silver and gold, 
$304 million. Chile also maintained its rank 
in the world as the largest producer and 
exporter of natural crude nitrates (sodium 
and potassium) and rhenium, 2d in iodine 
and molybdenum, 3d in lithium, 8th in 
silver, and 11th in gold. The improvement 
in mineral prices in the international mar- 
ket, in particular the recovery of world 
copper prices after a prolonged period of 
stagnation, had contributed more than $250 
million to the value of exports. 

Crude petroleum output declined in 1987 
because of oilfield depletion in the Strait of 
Magellan. Domestic oil production supplied 
about 40% of national consumption. Coal 
production increased in 1987, reflecting in- 
creased demand for steam coal to substitute 
for fuel oil in thermoelectrical generating 
plants and the startup of operations at the 
Cía. de Carbones de Chile Ltda. (COCAR) 
coal deposit in southern Chile. 

The Chilean economy completed its fifth 
year of economic expansion, well past the 
recovery phase. The gross domestic product 
(GDP) grew at a 5.4% rate during 1987, less 
than the 5.7% rate in 1986, to just above 
$18.4 billion in terms of current prices. 


Construction, fishing, transportation, and 
retail trade accounted for the bulk of the 
growth. The mining industry was stagnant 
in 1987 following a 1.5% growth in 1986. 
Chile was less vulnerable to fluctuations of 
the world price of copper, traditionally its 
main export, because of it is less dependent 
on copper exports. In 1987, copper exports 
accounted for just 42% of Chile's foreign 
exchange earnings compared with a 82% 
share in 1973. 

In December 1987, the U.S. Government 
suspended Chile from eligibility for duty- 
free entry under the Generalized System of 
Preferences (GSP) because of Chile's inade- 
quate protection for workers' rights. 

The major development in Chile's bal- 
ance-of-payments outlook in 1987 was the 
renegotiation in March and April of all 
medium- and long-term debt to private and 
foreign government lenders. 

The Chilean Government followed cau- 
tious monetary and fiscal policies, as re- 
quired by the economic programs of the 
International Bank for Reconstruction and 
Development (World Bank) and the Interna- 
tional Monetary Fund. The rate of inflation 
rose from 17% in 1986 to 22% in 1987. 

Government Policies and Programs.— 
Chile is considered to have an attractive 
foreign investment law, with liberal capital 
transfer rules. Of the $1.17 billion in foreign 
investments that entered the country in 
1987, about $497 million corresponded to 
transactions carried out under Decree Law 
600, Chile's foreign investment statute. The 
remaining $674 million was the result of 
debt-equity swap operations under chapter 
XIX of the Central Bank's foreign exchange 
regulations. In 1986, foreign investments 
under Decree Law 600 amounted to $184 
million, while those under chapter XIX 
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added $303 million. U.S. firms have been 
the leaders in taking advantage of Chile's 
debt-equity swap program. U.S. corpora- 
tions have bought into Chilean firms to 
improve their market position in Chile or to 
convert loans into equity. | 

Among the most significant projects that 
materialized in 1987 were the construction 
of Cape Horn Methanol Ltd.'s $330 million 
facility near Punta Arenas on the Strait of 
Magellan, and AMAX Inc.'s formal commit- 
ment to invest $300 million in a project in 
northern Chile that will produce potassium 
chloride, potassium sulfate, boric acid, and 
lithium carbonate. Other large approved 
investments in 1987 were the $400 million 
ammonia-urea plant in southern Chile and 
an $8 million contract for petroleum explo- 
ration in the Salar de Atacama. 

Japan, an important source of invest- 
ments in Chile, reported through its foreign 
trade organization that from January 1985 
to June 1987, Japanese companies invested 
$650 million through debt-equity swap 
transactions. Cominco Resources Interna- 
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tional Ltd. of Canada and Anglo American 
Corp. of the Republic of South Africa receiv- 
ed approval from their respective boards of 
directors to begin construction of the Marte 
gold mine in north-central Chile in early 
1988. 

The Minister of Mines announced the go- 
ahead on the La Escondida Mine invest- 
ment and the funding of major new gold 
mines. The minister projected that copper 
output would rise to 2 million tons per year 
by 1992, when the $1.1 billion Escondida 
Mine is on-stream and when the current 
$1.25 billion investment program of the 
Corporación del Cobre de Chile (CODELCO- 
Chile) is completed. Also by 1992, gold 
production in Chile would double, and silver 
output was expected to increase to about 26 
million troy ounces per year. 

Privatization of some state enterprises 
continued throughout the year with sales to 
private and institutional investors. Compa- 
nies held by the Corporación de Fomento de 
la Producción (CORFO) sold shares to their 
employees. 


PRODUCTION 


The 16 leading minerals produced in 
Chile during 1987 were coal, copper, gold, 
iodine, iron ore, lead, lithium carbonate, 
manganese, molybdenum, sodium and po- 
tassium nitrates, natural gas, crude oil, 
petroleum products, silver, sodium sulfate, 
and zinc. Output of eight of these minerals 
was lower while production rose for the 
other eight. The production of fine copper 
increased slightly to 1.41 million tons, more 
than in 1986, as a result of the mining of 
higher grades of ore deposits and in re- 
sponse to the recovery of world copper 
prices. Output of copper's principal byprod- 
uct, molybdenum, reached almost 17,000 
tons of concentrate, of which 6,200 tons was 
converted into molybdenum trioxide. The 
remainder was processed into ferromolyb- 
denum alloy and ammonium perrhenate at 
Chiles Molibdenos y Metales S.A. (Moly- 
met) plant near Santiago. 

CODELCO-Chile accounted for 77% of the 
country's total copper output and all of the 


output of molybdenum, which was market- 
ed mainly as a concentrate of molybdenum 
trioxide. The small- and medium-scale min- 
ing sector produced the remaining 23% of 
the copper. 

Among other important mineral commod- 
ities, total gold output decreased 5.0% be- 
cause of decreased output from St. Joe 
Mineral Co.’s El Indio Mine. State-owned 
Empresa Nacional de Minería (ENAMI) 
increased its output of gold almost 12%, 
while CODELCO-Chile's output was 3.5% 
lower. Silver production decreased slightly 
to 16.0 million ounces. Domestic crude oil 
and natural gas outputs decreased, while 
production of run-of-mine coal increased by 
more than 19% owing to increases in de- 
mand for fuel oil substitutions in ther- 
moelectrical plants. Production of industri- 
al minerals was higher with the exception 
of borates, feldspar, sodium and potassium 
nitrates, and talc. 
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Table 1.—Chile: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 
METALS 
Arsenic trioxide®____§_________________ "T 3,500 4,000 14,000 5,029 
pper: | 
Mine output, Cu content? _____________ 1,255,374 1,307,503 1,359,840 1,399,384 1,412,936 
etal: 
Smelter, primary 1,058,900 1,098,300 1,088,500 1,124,100 “1,099,100 
Refined:5 
Fire, primary refined... --------—- T153,800 T183,000 180,900 185,300 *187,900 
Electrolytic. cc T680,400 696,700 108,400 151,200 €767,600 
Total 834,200 879,700 884.300 922.500 955,500 
Gold, mine output, Au content troy ounces... 570,964 541, 064 554, 278 576,719 541,618 
Iron and steel: | 
Iron ore and concentrate: 
Gross weight |... thousand tons 5,809 6,685 6,534 7,009 6,690 
- Fe content do- | 3,489 3,991 3,967 4,197 4,078 
etal: 
Pig iron -—-------------- do_ _ __ 540 594 580 591 617 
Ferroalloys: 
Ferromanganese _____________ 5,209 4,890 6,330 6,277 6,613 
Ferrrosilicomanganese_ — — — _ _ _ — — — ote E 755 1,706 1,231 
Ferrosilicon _________..-__-- 4,885 6,365 4,501 3,132 4,258 
Ferromolybdenum ... ........- | 1,712 2,211 671 1,397 860 
Other — onmi Reds mate EA OE EM 502 
Toldos see hee cR 11,806 13,466 12,257 13,112 13,464 
Steel, cerud es. thousand tons 618 692 689 706 120 
Semimanufactures (hot-rolled).. - do- 371 473 442 481 545 
Lead, mine output, Pb content 1,679 4,284 2,473 1,501 829 
Manganese ore and concentrate: | 
Gross weight _____________-__-__-- 26,050 126,807 35,631 31,631 31,803 
Mn content 4,485 8,680 11,865 11,097 10,823 
Molybdenum, mine output, Mo content 15,264 16,861 18,389 16,581 16,941 
Rhenium, mine output, Re content _ _ pounds - 12,516 14,198 12,266 18,609 14,471 
Selenium kilograms - 43,869 25,450 50,037 47,000 45,909 
Silveerr‚ thousand troy ounces. . 15,058 15,766 16,633 16,078 16,068 
Zinc, mine output, Zn content 5,993 19,168 22,288 10,504 19,618 
INDUSTRIAL MINERALS 
Bari ashe ( M Lee 114,595 21,722 54,494 53,121 52,109 
Borates, crude, natural (ulexiteee 1,301 3,985 4,773 6,440 13,438 
Cement, hydraulic thousand tons. _ 1,255 1,890 1,430 1,440 1,594 
Calcite xc. do... M € Me 2,151 2,912 
Kaolin M x We 40,812 48,608 48,537 42,17 44,533 
Other . THEM 8 31,876 36,543 9,177 14,435 15,975 
Diatomite ~- - - mor Eee Sete tuer E 741 1,712 2,317 2,684 3,218 
Foldspar- sua DC b A mn e 2,956 3,026 2,565 2,215 705 
Gypsum: m 
%%% eun cd ee i a LE E 66,337 167,477 195,911 192,848 235,173 
Calcined — - - - - -- ~~ -----------——-—- 53,425 44,818 57,222 60,452 92,441 
Iodine, elemental -——-—---------------——- 2,793 12,661 3,020 3,076 3,101 
Lapis lazuli). — - ------------ kilograms_ — 8 9,000 8.500 8,000 ENT 
Lime, hydraulic thousand tons 723 778 800 800 750 
Lithium carbonate. __________ ~~. ____- oe 2,110 4,508 4,458 6,189 
Nitrogen: Natural crude nitrates 
Üĩê¹ẽ₈⸗.m?ł ᷣ³ ↄ ↄͤ an in E 472,710 595, 360 621,330 617,010 556,240 
Potassium... LL „„ 149,800 132,100 150,000 147,100 165,070 
Total once iir t A 622,510 727,460 771,330 764,110 721,310 
Phosphates: — 
ö AAA E eL Lee 129 NA 9,150 7,546 5,605 
jo. NM ⅛o·- ee 88 935 4,606 7,110 6,684 10,389 
%%%§ͤ˙m m. aee ES AS 1,064 4,606 10,260 14,230 15,994 
Pigments, mineral, natural: Iron oxide |... 6,751 16,113 8,224 4,404 8,145 
Potash, K3O equivalent 21,280 18,494 21,000 20,000 20, 000 
Pumice (includes pozzolan - - -—----------- 173,789 172,150 206,333 222,080 242,453 
rr. 8 221,757 293,465 261,510 293,218 350,488 
t, all types- ³o·¹ ee 714,598 625,760 153,421 1,032,373 865,168 
Sodi um compounds, n.e.s.: Sulfate! 51,300 56,770 52,700 58,700 60,406 
tone: 
Limestone — thousand tons 2,142 2,326 2,470 2,757 3,017 


Marble FFFFFF eee eee em 1,440 1,300 E e: 


See footnotes at end of table. 
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Table 1.—Chile: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Native, other than Frasch: 
fined eo n ee, ES 15,688 13,685 14,755 13,297 14,917 
err; 8 ; 40,279 63,992 43,826 22,131 
Byproduct (from industrial gases 32,364 32,135 30,073 41,142 334,100 
/ usus acu ei 131,112 86,099 108,820 98,265 311,148 
Tal eu enl cea al ee C 637 422 1,299 2,251 980 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite_ __ thousand tons. _ 1,095 1,323 1,384 1,454 1,736 
Coke: Coke oven ________________ do- 279 278 291 294 297 
Gas, natural: 
„„ million cubic feet 169,609 1172,971 163,790 153,866 153,725 
Marketeeeeelllkk do... 52,160 53,431 50,535 42,342 40,448 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels_ _ 937 962 945 893 895 
Liquefied petroleum gas do- 2,855 r2 956 2,916 2,116 2,760 
rr n etur do... 3,192 3,918 3,861 3,609 3,655 
Petroleum: 
COU: te LE do- 14,365 14,069 18,048 12,204 10,922 
Refinery products: 
Gasoline: 
Aviation 
thousand 42-gallon barrels. _ 94 96 25 82 51 
Motor mee do- 8,032 8,233 8,246 1,193 9,000 
Jet fuel_—_——------------—- do— 1,126 11,264 1,195 1.372 1.617 
Keros ene do— 1,164 F855 155 969 1,069 
Distillate fuel oi] __________~- do. ... 7,334 8,064 8,749 9,661 10,611 
Residual fuel oil do... 6,390 5,982 5,566 5,642 5,466 
Liquefied petroleum gas do—— 2, 208 5,114 4,831 5,044 5,334 
Unspecifieddld  .....- do- 1.252 1.453 1,554 1,566 1,371 
rr aaa do- 21,600 31,021 30,921 32,129 34,525 
“Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through Aug. 1988. 


zn addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable 


estimates of output levels. 


Figures are the nonduplicate copper content of ore, concentrates, cemented copper, slags and minerals, copper as a 
byproduct of gold and silver precipitate, and other copper-bearing products measured at the last stage of processing as 


reported in available sources. 


Figures are total blister, fire-refined, electrolytic, and equivalent copper output including that blister subsequent] 
refined in Chile and copper produced by electrowinning. Detailed statistics on electrowinning are not available; although 
based on current plant capacities, electrowon copper production is estimated to be approximately 55 metric tons per year. 

Figures are total refined copper distributed into two classes according to method of refining, fire-refined and 
electrolytic, which includes electrowon copper refined in Chile. 


SExcludes castings. 


Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 


TRADE 


The total value of mineral exports in 1987 
was $2.9 billion, 26% higher than in 1986. 
Minerals represented approximately 58% of 
the country's total exports: copper, $2.2 
billion; gold and silver, $304 million; iron 
ore, $101 million; molybdenum, $100 mil- 
lion; nitrates and iodine, $99 million; and 
other mineral products, $89 million. Im- 
proved copper prices accounted for $330 
million of the value of exports. For the year 
as a whole, the average price of copper rose 
to 81 cents per pound, peaking at an aver- 
age for December of $1.30 per pound. World 


prices for iodine also rose significantly. As 
the world's largest producer of primary 
copper, Chile supplied the world metal mar- 
ket with approximately 1.2 million tons of 
fine copper contained in a number of prod- 
ucts. The amount represents nearly 15% of 
Western World copper consumption. 

Of the total copper exported, 1.09 million 
tons was produced by CODELCO-Chile, and 
the remainder was sold by private compa- 
nies. Of the copper exported, 55% was 
electrolytic copper in the form of wirebars 
and cathodes; 14% was fire-refined copper; 
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15% was blister copper, and the remaining 
16% was copper contained in concentrates. 
Earnings from copper exports totaled $1.9 
billion, about $460 million more than in 
1986. 

CODELCO-Chile shipments of molybde- 
num in 1987 amounted to about 18,000 tons 


of contained molybdenum for a value of 
$120 million. This compares with shipments 
of 19,408 tons of contained molybdenum 
valued at $125 million in 1986. Shipments 
by CODELCO-Chile of other byproducts 
were valued at $87 million, an increase of 
$46 million compared with those of 1986. 


Table 2.—Chile: Exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Aluminum: Metal including alloys: 
Unwroughnt „ 57 
Semimanufacture s 17 
dine 
and concentrate 
thousand tons 6,124 
Matte and speiss including cement 
9 ͤ K 420 
Metal including alloys: 
SCIBD Su c c LL cL 187,206 
Unwrought______________ 894,339 
Semimanufactures _________ 11,725 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 6,082 
Pyrite, roasted 
value, thousands ue 
Metal: 
f t erae et 2,902 
Ferroalloys: 
Ferromanganese_ . _ _ _ __ 404 
Unspecified 3,272 
Steel, primary form 79,174 
Semimanufactures: 
Bars, rods, angles, shapes, sections 11,052 
Universals, plates, sheets 14,577 
Hoop and strip 7 
Wife. e ⁰ mne ut 800 
Tubes, pipes, fittings ________ 265 
Castings and forgings, rough _ _ _ 18 
Lead: 
Ore and concentrate 2,266 
Metal including alloys, semimanu- 
factures L2 c2 cl 16 
Molybdenum: Ore and concentrate, 
ocontent 2 2 5,523 
Nickel: Matte and spei sk 11 


Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wrought, platinum 


value, thousands $21 
Silver: 
Ore and concentrate do____ $56,677 
Waste and sweepings®_ _ _ _ _ do... $18 
Metal including alloys, unwrought 
and partly wrought |... $67,200 
Zinc: 
Ore and concentrate 36,809 
Metal including alloys: 
Sera on mes ecce ere ME 45 
Semimanufactures _________ "m 


See footnotes at end of table. 


Destinations, 1986 


1986 : 
aes Other (principal) 
147 -- All to Japan. 
22 Pur Bolivia 11; Uruguay 5; Ecuador 3. 
20,796 25 Brazi 18 Japan 5,970; Canada 


206,029 28,691 Turkey 27,807; West Germany 22,173. 
924,979 161,519 West Germany 138,308; Italy 112,210. 
14,096 2,833 Colombia 6,433; Ecuador 1,419. 


4,666 108 Japan 4,506; Mexico 52. 
$1 PIN All to France. 
17,013 peut Peru Pom Bolivia 360; unspecified 
220 2a Peru 100; Ecuador 80; Colombia 40. 
5,243 932 a ^s um-Luxembourg 1,542; Peru 
88,594 24 Ecuador 43,754; Costa Rica 31,692; 
Guatemala 11,512. 
11,679 Bm El Salvador 5,044; Ecuador 3,906; 
Honduras 1,558. 
23,063 s Costa Rica 7,944; Ecuador 6,460; 
Guatemala 5,743 
32 EN Peru 31; Iraq 1. 
726 535 Peru 143; Bolivia 35. 
49 16 Iraq 24; Bolivia 7. 
71 T Panama 42; Dominican Republic 20. 


3,132 1,984 Belgium-Luxembourg 1,148. 


6,115 us Netherlands 2,915; Canada 1,294; 
West Germany 881. 
3 25 All to West Germany. 


$290 $258 United Kingdom $32. 


$84,304 -- Japan $43, oat P oen $15,697; West 
rmany $ 
$61 " e $33; United 
n $28. 
$68,214 $33,726 West Germany $10,154; United King 
dom $8,784. 
43,322 _. Japan 24,648; Republic of Korea 
7, 449; Belgium-Luxembourg 6,131. 
(4) ats All to Iraq. 
1 _. All to Guatemala. 


196 MINERALS YEARBOOK, 1987 
Table 2.—Chile: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodit 1985 1986 : 
8 eu Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates_________ _ 34,871 29,246 1,964 United Kingdom 9,656; Japan 4,956; 
Netherlands 3,325 
Ashes and residues 3 7,180 5 Belgium-Luxembourg 7,175. 
Base metals including alloys, all 
forms cun o ss nude 4 cs 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Aranda! conn 5 10 me 
rinding and polishing wheels an 
stones a 1 NA NA. 
Asbestos, rule a 20 BS All to Uruguay. 
Barite and witherite.. — 68,828 26,843 26,843 
Boron materials: Crude natural borates _ "e 4,143 4,493 Brazil 200; Colombia 50. 
lll ee EU i e 2S 2,150 m All to New Caledonia. 
Chalk. e AAA een E 30 _. Bolivia 20; Argentina 10. 
Diamond: Gem, not set or strung 
value, thousands $13 $14 $6 West Germany $3; Thailand $2. 
Diatomite and other infusorial earth .. _ _ 432 614 eMe Argentina 560; Peru 29; Brazil 19. 
Fertilizer materials: 
Crude, n. ens zt 165 e West Germany 100; Bolivia 60; 
unspecified 5. 
Manufactured: 
Ammoniaa = 1 REN All to Peru. 
Nitrogenous _ 4,393 4,501 is SOUPE PA Argentina 1,125; Bo- 
ivia 211. 
Phosphatic______________ tie 54 _. Argentina 50; Bolivia 4. 
Unspecified and mixed... _ _ _ _ 113,210 108,315 18,375 ghee 11,985; Belgium-Luxembourg 
Gypsum and plaster ____________~_ ae 33 — All to New Caledonia. 
Ni trates, rule 327,011 361,909 96,009 . 103,357; China 
Phosphates, crude ______________ 10 84 — All to Ecuador. 
sigman, mineral: Iron oxides and 
ydroxides, processed... Da 20 Li Do. 
Precious and semiprecious stones other 
than diamond, natural 
value, thousands_ _ $13 $5 _. All to Spain. 
Salt and brinne _ 517,117 921,244 488,962 Brazil 256,999; Canada 109,277. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured S 115 —- Bolivia 104; Peru 6; Paraguay 5. 
Sulfate, manufactured _________ 40,064 31,421 20 Brazil 15,277; New Zealand 5,200; 
Venezuela 3,850. 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked 18 m 
Worked ~- -------------—- — 45 43 Argentina 2. 
Quartz and quartzite - - -----— 94 ($) -— All to West Germany. 
Sulfuric acid. - —- - -—---- ------—--— 15 15 — All to Bolivia. 
Other: 
C§öð⁵1dĩ·ꝛ ſũ.ꝛẽ2ꝛ e == 160 _. Uruguay 110; Brazil 50. 
Slag and dross, not metal-bearing .. _ _ ee 96,534 _. All to Japan. 
MINERAL FUELS AND RELATED 
MATERIALS 
3 and bitumen, natural iy 16 s Bolivia 10; Ecuador 6. 
ite including briquet - NE 3 = All to Bolivia. 
Ai Norades a ing briquets _____ T 140 "e Do. 
Cokeandsemicoke.. . 34,362 12,229 _. All to Belgium-Luxembourg. 
Petroleum: 
Crude 42-gallon barrels- -— 202 _. Argentina 194; Ecuador 8. 
Refinery products: 
Mineral jelly and wax _do_ _ __ 150 -- All to Spain. 
Kerosene and jet fuel. do- 271,157 5,634 PIT Panama 5,247; Bolivia 387. 
Distillate fuel oil do: 3, 1,641 = ieee Kingdom 276; unspecified 
1 
Lubricantss do— 12,096 104,237 aes zo er 945 Uruguay 17, 136; Para- 
Nonlubricating oils_ — - _do_ _ __ 112 49 EN Urugua 255 Bolivia 21. 
Residual fuel oil_ _ _ _ _ — do_ ___ 393 3,117 ee 32078 ay Bol 1,039; unspecified 
Petroleum coke ______ do____ 55 270 ue Al A Bolivia. 
NA Not available. 


iTable prepared by H. D. Willis. 


reviously reported copper data were from separate sources using different reporting techniques. 


May include other precious metals. 
*Less than 1/2 unit. 
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Table 3.—Chile: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Alkali and rare-earth metals 
Aluminum: 
Ore and concentrate 
Oxides and hydroxides ~~ 
Metal including alloys: 
» ⁰ AA ro E 


Oxides and hydroxides 


Cobalt: Oxides and hydroxides _ _ __ ___ 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
value, thousands. .. 


Copper: 
Gre and concentrate 


Metal including alloys: 
Scrap - value, thousands 
Unwrou ght 
Semimanufactures 
Iron and steel: 
Iron ore and concentrate: Pyrite, 


-e an —— c — 80 a M —ꝛů— — — oe we oe 


Steel, primary form 


Semimanufactures: 
rods, angles, shapes, sec- 


Universals, plates, sheets 
Hoop and stri -------—- 


Rails and accessories 


Tubes, pipes, fittings |... 
Castings and forgings, rough 
Lead: 


Unwrought - ------------ 
Semimanufactures 


Magnesium: Peeta including alloys: 
nwrought 
Semimanufactures 
Manganese: Oxideees 


See footnotes at end of table. 


1985 


1.391 


436 
1,795 


15,070 


61,641 


19,879 
1,709 
2.775 
1,430 
5,202 
4,389 


182 


1986 


United 
States 


Sources, 1986 
Other (principal) 


China 23; Algeria 5; U.S.S.R. 5. 


Mainly from Guyana. 
Japan 59; Netherlands 40. 


Venezuela 1,493; Canada 1,041; 
Argentina 738. 


Brazil 892; West Germany 885. 


Turkey 2,090; New Caledonia 
z 48d Republic of South Africa 


Brad 47; West Germany 28; 
f Argentina 18. 
Belgium-Luxembourg 2. 


United 


ingdom 4. 
Brazil 196; Kepublic of Korea 87. 


Japan 5. 


Republic of South Africa 61; 
est Germany 2. 


West Germany 320; Brazil 120; 
Argentina 25. 


Brazil 346; France 120; Republic 
of South Africa 75. 
Republic of South Africa 841; 
1 8 Germany 201; Sweden 


Rer Publii of South Africa 14,597; 
: rd 6,020; West Germany 


Argentina 33,166; 425 Bre of 
uth Africa 12, 4 


12,224. 

Brazil 9,219; Japan 8,183; United 
Kingdom 8, 101. 

Brazil 797; United Kingdom 482; 
West Germany 433. 

United Kingdom 530; Republic 
of South Africa 352. 

Brazil 637; Wen 467; Republic 
of South ca 155. 

Brazil 1,907; Japan 1,196; West 
Germany 61 


Belgium Luxembourg 1 1,791; Bra- 
Peru 104; Republic of South 
Africa 51. 


Peru 1,267; Mexico 150. 


United Kingdom 121; West Ger- 
many 88. 


West Germany 3. 
Belgium Luxembourg 13; 
etherlands 10 
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Table 3.— Chile: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Molybdenum: Metal including alloys, all 
form value, thousands. .. 


Nickel: 
Matte and speiss ____________~_ 


Metal including alloys, semimanu- 
factureessssss clc 
Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wrought, platinum 
value, thousands 


Silver: 
Ore and concentrate do... 
Metal including alloys, unwrought 
and partly wrought -—-— do 
n: 
Ore and concentrate 
Metal including alloys: 
SS e iie Ep 


Semimanufactures _________ 


Titanium: Oxides_____________~_~_ 


Tungsten: Metal including alloys, all 
forms value, thousands 

Uranium and thorium: Metal including 
alloys, all form „ do... 


Zinc: 
Oxides ao ³·m y esc 


„ eR a 
Unwrou ght. 


Semimanufactures 


Other: 
Ores and concentrates 


Oxides and hydroxides _________ 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones 
value, thousands 
Grinding and polishing wheels and 
stones ³· dSes 


Asbestos, crude________________ 
Boron materials: 


Crude natural borates__________ 
Oxides and acids _____________ 


See footnotes at end of table. 


1985 


$20 


$91 
149 


5,963 
T3 
170 


209 


70 
533,414 


1986 


$34 


307 


92 


163 
14,419 


United 
States 


10 


11 


t «o 


Sources, 1986 
Other (principal 


Austria $19; Belgium-Luxem- 
ur $13; United Kingdom 


vannon 173; U.S.S.R. 68; Norway 


Austria 32; Netherlands 20. 


A Germany $19; Switzerland 


All from Greece. 


West Germany $73; Italy $15. 


Bolivia 149; Malaysia 72; United 
Kingdom 54. 

Bolivia 8; United Kingdom 2; 
Brazil 1. 

United Kingdom 342; parum 
Luxembourg 29; Republic of 
South Africa 10. 


Brazil $1; Japan $1. 


West Germany $20; Sweden $17; 
Bolivia $16. 


Peru 66; Argentina 55; Nether- 
lands 23. 


Peru 4,710; Canada 400; Nether- 
lands 300. 
penu 127; Belgium-Luxembourg 


United Kingdom 94; Belgium- 
Luxembourg 31; Republic of 
South Africa 28. 


United Kingdom 5,000; Republic 
0 South Africa 139; Australia 


West Germany 5. 

Republic of South Africa 50; 
United Kingdom 42; Nether- 
lands 11. 


West Germany 48. 
United Kingdom 720; West Ger- 
many 349; Brazil 110. 


Spain $4; West Germany $1. 


Brazil 210; West Germany 139; 
Switzerland 107. 

Canada 38,026; Italy 271. 

All from Peru. 


West Germany 12; France 6. 

Argentina 5,871; France 903; 
Brazil 699. 

Brazil 3. 

Peru 2,570; Argentina 1,811. 
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Table 3.—Chile: Imports of mineral commodities! —Continued 
| (Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Diamond: 
Gem, not set or strun 
value, thousands 
Industrial stones do... 


Diatomite and other infusorial earth .. .. .. 
Feldspar, fluorspar, related materials 


Fertilizer materials: Manufactured: 
Ammonia `- 


Nitrogenous_ ~- -- ------------ 


Phosphatic ---------------—- 
Potassic ___. ~~. ~~. 
Unspecified and mixe 


Mica: 
Crude including splittings and waste — 
Worked including agglomerated split- 
IJ 88 
Nitrates, eru dle 
Phosphates, crude -~ cuu 
ents, mineral: Iron oxides and 
ydroxides, p 
Potassium alta, crude... ee 


Precious and semiprecious stones other 
than diamond: 


Natural |... value, thousands_ _ 
Synthetic |. do... 
Pyrite, unroasted. - - - - --------—- 
Salt and brine- -------------——- 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 
Sulfate, manufactured 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked -- ------------—- 


Dolomite, Speen red OT ETENE Se: 
Gravel and crus 


Sand other than metal-bearing .... 
Sulfur: 
Elemental: 
geet including native and by- 
Colloidal, 1 sublimed _ 
Sulfuric aci 
OM steatite, soapstone, pyrophyllite .. _ 
er: 
ö·ÜÜĩ¹b eres 
Slag and dross, not metal-bearing .. _ _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black ________________ _ 
See footnotes at end of table. 


1985 


$16 
$409 


70 
21,291 


17,853 
106,593 
141,426 

19,900 

62,601 

4,049 


2,667 
18,948 


107 
28,329 


$2 
$9 
2,088 


47,736 
231 


394 
402 


14,776 


670 
5,273 


1986 


$323 
53 
290 


23,913 
163,091 
152,097 

26,377 

67,126 

166 

2 
6,799 
37,285 
50 

6 

80 
13,871 


122 
53,506 


$5 
$7 

5 
3,256 


57,496 
358 


221 
278 


17,625 
251 
25,332 


65,121 

65 
35,705 
11,044 


1,111 
109 


815 
9,067 


United 
States 


$280 


125,968 
152,096 
26,369 
66,559 


3 


13,871 
3 


17,067 


Sources, 1986 


Other (principal) 


All from Brazil. 
Republic of South Africa $42; 
Italy $1. 
All from Mexico. 
Republic of South Africa 197; 
rgentina 73; United King- 
dom 20. 


Venezuela 23,908; West Ger- 
many 3. 
reug 33,045; Netherlands 


Canada 1. 

Canada 7; West Germ 

Netherlands 393; Unitec k King- 
dom 82. 

Canada 100; Peru 36; West Ger- 
many 16. 

Argentina 1; France 1. 

All from Argentina. 

Brazil N United Kingdom 


Argentina 17; India 17. 
India 2; Spain 1. 
All from Venezuela. 


West Germany 63; Brazil 54. 
. 53,494; West Germany 


Switzerland $3; Belgium- 
Luxembourg $2. 


Switzerland 4; West Germany 1. 

West Germany 3,061; Nether- 
lands 130. 

France 11,324; Kenya 1,996. 


Argentina 143; West Germany 
97; Mexico 56 


Italy 212; Bolivia 7. 

Spain 155; Italy 58; West Ger- 
many 3l. 

Argentina 413; Spain 70. 

n wee Brazil 66; Nether- 


an i 
Argentina 24,740; Italy 18. 


Canada 41,392; Bolivia 19,783. 


Peru 34,515; West Germany 7. 
Finland 10,030; Italy 248. 


Mexico 125; United Kingdom 95. 
United Kingdom 84. 


Argentina 500; Trinidad and To- 
bago 300. 
Venezuela 3,393; Colombia 975. 
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Table 3.—Chile: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
mmodit 1985 1986 ; 
9 d 1 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
ite including briquets 1,049 2 2 
Al Merades excluding briquets 370,950 487,616 106,515 . 232,040; Canada 
Coke and semicoke — - ----------—- 58,802 56,482 _. All from Japan. 
Peat including briquets and litter 20 13 ae Canada 10; Ireland 2. 
Petroleum: 
Crude_ thousand 42-gallon barrels. _ 15,157 19,859 3 Venezuela 6,998; Nigeria 5,335; 
Ecuador 2,741. 
Refinery products 
Liquefied petcaleum gas 
do— (3) 149 (2) Mainly from Venezuela. 
Gasoline, motor do- 100 1.004 101 Netherlands Antilles 868; 
Panama 34. 
Mineral jelly and wax _—do__ __ 53 69 2 Brazil 24; Argentina 22; West 
Germany 10. 
Kerosene and jet fuel. do- 38 122 (?) Netherlands Antilles 118; Ar- 
gentina 4. 
Distillate fuel oil do... 336 1,596 297 Netherlands Antilles 1,272; 
Panama 27. 
Lubricants... do— 447 491 181 Venezuela 127; Netherlands 110. 
Nonlubricating oils_ _ - _do_ _ __ 16 12 1 Venezuela 2; United Kingdom 1. 
Residual fuel oil do- 120 159 fl Panama 75; Netherlands Antil- 
les 53; Peru 31. 
Bitumen and other residues 
do— -- 31 31 2 Argentina 29. 
Bituminous mixtures 
42-gallon barrels. .. 1,048 545 339 West Germany 188; Brazil 18. 
Petroleum cocke do_ _ __ 1,111 644 88 Argentina 550; Brazil 6. 
iTable prepared by H. D. Willis. 
2Less than 1/2 unit. 
May include other precious metals. 
COMMODITY REVIEW 


METALS 


Copper.—Chile continued as the leading 
producer and exporter of copper in the 
world. Copper earned more than 42% of 
Chile's total export revenues and remained 
the principal export commodity. Chile pro- 
duces about 22% of the copper produced by 
the market economy countries. Chilean cop- 
per producers have low production costs 
resulting from relatively high ore grades 
and economies of scale, as well as lower 
labor and environmental control costs. 
Proven and probable reserves are in excess 
of 100 million tons of contained copper. In 
1987, export shipments of copper declined 
slightly to 1.36 million tons. Nevertheless, 
copper revenues jumped 27% to $2.23 bil- 
lion, reflecting the rise in copper prices 
to more than $1.00 per pound during the 
second half of 1987. 

CODELCO-Chile, the largest copper pro- 
ducer in the world, continued as the coun- 
try's dominant copper producer with 77% of 
total national output, a slight decrease be- 


low that of 1986. Privately owned mines, 
which accounted for the rest of the output, 
produced 21% more copper than in 1986. 

CODELCO-Chile invested $323 million in 
equipment and installation projects in 1987. 
The following were the most important 
expenditures: at the Chuquicamata Div.— 
increasing ore beneficiation capacity to 
153,000 tons per day, leaching of waste 
dumps, and improvements to electrolytic 
refinery No. 2 and to the pier and coal- 
handling system for the Tocopilla power- 
plant; at the Salvador Div.—expansion of 
the Chañaral mechanized port facility and 
El Hueso gold mining project, and modern- 
ization of the Potrerillos smelter; at the El 
Teniente Div.—expansion of smelter capaci- 
ty; and at the Andina Div.—increasing the 
retaining wall capacity of the Los Leones 
tailings disposal dam by 630,000 cubic me- 
ters to 35 million cubic meters. 

Costs of environmental protection and 
pollution control amounted to $80 million at 
the four operating divisions of CODELCO- 
Chile in 1987. Sulfurous fumes at the Chu- 


THE MINERAL INDUSTRY OF CHILE 


quicamata smelter were curtailed by con- 
verting them into sulfuric acid. The control 
system was commissioned in 1987 with an 
initial output of 700 tons per day of sulfuric 
acid. After expansion of the acid plant in 
1988, acid production will increase to 2,400 
tons per day. 

ENAMI’s production of refined copper 
was more than 200,000 tons in 1987, exceed- 
ing 1986 production by 14%. ENAMI also 
produced 8.6 million ounces of silver, and 
274,600 ounces of gold, increases of 37% and 
1296, respectively, from 1986 levels. Both 
metals were recovered from residues of the 
electrolytic process. 

In the small- and medium-scale mining 
sector, Cía. Minera Disputada de las Condes 
S.A., a subsidiary of Exxon Minerals Chile 
Inc., operated two mines, two concentrators 
and one smelter. El Soldado Mine supplied 
copper ore to El Cobre concentrator in the 
coastal area near Santiago, and the Los 
Bronces Mine supplied the San Francisco 
concentrator in the Andes Mountai's east 
of Santiago. Part of the company's copper 
concentrate was smelted at its Shagres 
smelter to produce about 40,000 tons per 
year of blister copper and 80,000 tons per 
year of sulfuric acid. Producing nearly 
93,000 tons of copper in 1987, Minera Dispu- 
tada became the largest private copper 
company in Chile. The second largest pri- 
vate copper producer was Mantos Blancos 
Mine, owned by Anglo American and locat- 
ed 45 kilometers from Antofagasta. This 
company, which produced about 86,000 tons 
of copper in 1987, has invested $70 million 
in a major expansion of its mine and added 
a sulfide ore flotation plant. Oxide copper 
ore leach capacity is 9,500 tons per day. The 
cement copper produced is smelted and sold 
as fire-refined copper; the sulfide ore is 
processed by conventional crushing and 
grinding, followed by flotation to produce 
copper concentrate that was sold to ENA- 
MI. Silver was an important byproduct. 

Sociedad Minera Pudahuel S.A. operated 
two mines, Lo Aguirre near Santiago and 
Las Cascadas near the port of Iquique. The 
combined copper production from these 
mines in 1987 was 30,900 tons. 

Cía. Minera Cerro Centinela S.A., owned 
by the LUKSIC Group, operated the Caroli- 
na de Michilla, Cerro Negro, Santa Mar- 
garita de Astillas, Combarbalá, and Illapél 
Mines to produce about 24,000 tons of cop- 
per per year and 322,000 ounces of silver 
plus a minor amount of gold. 

Cía. Minera Ojos del Salado, wholly own- 
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ed by Phelps Dodge Corp. of the United 
States, expanded its concentrator plant ca- 
pacity from 14,500 tons per year to 22,900 
tons per year of copper concentrate grading 
3096 copper, 1.6 ounces of silver per ton, and 
0.2 troy ounce of gold per ton. All produc- 
tion was sold to ENAMI. 

A consortium of foreign investors, led by 
BHP-Utah Mineral International Inc., was 
negotiating an agreement with the Chilean 
Foreign Investment Committee under arti- 
cle 600 of the Chilean Investment Law for 
the development and exploitation of La 
Escondida copper mining project. The enter- 
prise would be one of the largest mining 
project in the world, with an estimated 
investment of $1.1 billion over a 3-year 
period. The partners, who will provide 
about $400 million in capital investment, 
are as follows: Utah International Inc., 
wholly owned subsidiary of the Australian 
firm The Broken Hill Pty. Co. Ltd. (BHP), 
60%; Rio Tinto Zinc Corp. PLC (United 
Kingdom), 30%; and Mitsubishi Corp., Mit- 
subishi Metal Corp., and Nippon Mining 
Co., through Japan Escondida Co., 10%. The 
balance of approximately $680 million will 
be financed by a group of investors and 
banks. These include the Export-Import 
Bank of Japan, $245 million; a group of 
Japanese commercial banks, $105 million; 
the Kreditanstalt für Wiederaufbau, $140 
million; the Export Development Corp. of 
Canada, $50 million; Kansallis-Osake- 
Pankki of Fi.iland, $46 million; the World 
Bank, $70 m ilion; and an "export finance" 
group, $24 million. Since 1981, about $90 
million has seen invested in the project for 
exploration activities. 

Five engineering firms have shown inter- 
est in bidding for the engineering and 
construction of facilities for La Escondida 
project. Bids were to be opened on April 11, 
1988, and the contract awarded by the end 
of April 1988. The entire project was to be 
completed within 3 years. 

According to the loan agreements, about 
9095 of total copper production must be 
available to foreign buyers by the end of 
1391. Sales agreements for 6.2 million tons 
of copper concentrate have been announced. 
The buyers include seven Japanese smelters 
who are partners in the mine and will 
purchase 4.3 million tons of copper concen- 
trate over a 12-year period starting in 1991; 
and various customers in the Federal Re- 
public of Germany and Finland who are 
putting up some of the investment capital 
and will buy 1.9 million tons. 
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La Escondida, in the Atacama Desert, has 
one of the largest copper reserves in the 
world. Economically recoverable reserves 
are estimated at 675 million tons with an 
average grade of 2.16% copper. The deposit 
also has residual gold, silver, and molybde- 
num. 

When the mine is fully developed, La 
Escondida's output of 320,000 tons per year 
of copper concentrate would make it the 
world's third largest copper mine, after 
Chuquicamata at 520,000 tons per year and 
El Teniente at 370,000 tons per year. La 
Escondida is potential one of the most 
significant copper projects for the 1990's 
and is destined to keep Chile as the world's 
biggest and lowest cost producer of copper 
well into the next century. 

Gold and Silver.—Chile's preliminary fig- 
ures indicate that gold production decreas- 
ed by 5% to about 548,000 ounces, primarily 
because of decreased output from El Indio 
Mine. Silver output was unchanged at 
about 16 million ounces in 1987. Gold and 
silver were produced primarily as byprod- 
ucts of copper operations. 

ENAMI, the state-owned marketing and 
processing agency for small- and medium- 
size mines, operated a precious metals refin- 
ery at Las Ventanas to recover gold and 
silver from residues of electrowon copper. 
ENAMI also purchased gold ore from the 
small mining sector and processed concen- 
trate from CODELCO-Chile on a toll basis. 
ENAMI produced 52% of the total gold 
output of the country, or about 276,000 
ounces, an increase of 12% over that of 
1986. Gold output from El Indio Mine con- 
tinued its downward trend since 1985 owing 
to exhaustion and falling grades. Gold out- 
put was 211,000 ounces, down 19%. CODEL- 
CO-Chile gold output also decreased slight- 
ly. 

Exploration for precious metals in Chile 
continued to intensify owing to the improv- 
ed gold and silver prices in recent years and 
to favorable debt-equity swap operations. 

On November 2, 1987, St. Joe Gold Corp., 
a former subsidiary of Fluor Corp., was 
bought by Dallhold Resources Inc., a subsid- 
iary of the Alan Bond Group of companies 
in Australia. In addition to El Indio Mine, 
St. Joe Gold operated El Tambo Mine, 8 
kilometers southeast of El Indio. Under- 
ground and surface mining had begun in 
1985 at El Indio while heap leaching of low- 
grade gold ores was begun in September 
1986 at El Tambo. 

The heap-leaching operation at El Tambo 
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Mine had a design capacity of 15,000 tons 
per month but it actually processed only 
10,000 tons per month. Gold recovery was 
approximately 50% after 60 days and 73% 
after 150 days. The new Australian owners 
planned to increase the production capacity 
of El Indio and Tambo Mines from 62,500 
tons of ore per month to 90,000 tons in 1988 
and 1989. The recovered gold was sent to El 
Indio metallurgical plant. 

At the Marte gold project in the desert 
zone of Copiapó south of the Salar de 
Maricunga, Cominco Resources and Anglo 
American have invested $30 million in ex- 
ploration drilling and sampling and built 
nearly 420 kilometers of access road. With 
an additional investment of $47 million, the 
joint venture expected to have the property 
in production by the end of 1989 at the rate 
of about 90,000 ounces of gold per year. The 
estimated reserves were 39.6 million tons of 
ore grading 0.04 ounce of gold per ton. A 
surface mining and heap-leaching operation 
initially would process about 2 million tons 
per year of ore. The open pit would have a 
low waste-to-ore stripping ratio. 

Gold Fields Mining Inc., a wholly owned 
subsidiary of Consolidated Gold Fields PLC, 
sold its Coipa silver-gold deposit in Chile for 
$30 million and future royalty entitlement. 
The buyer was Cía. National de Mineria 
Ltda. (CNM), a Chilean company. Consoli- 
dated TVX Mining Inc., a Canadian private 
company with interests in Brazil, was to 
acquire a 49% interest in CNM. 

Only 6 kilometers south of Marte, Anglo 
American was drilling in El Lobo, a deposit 
that had an estimated 30 million tons of ore 
grading 0.04 ounce of gold per ton. This 
property also could be in operation by 1990 
or 1991. 

El Hueso was another project near El 
Salar de Maricunga that has been explored 
by El Salvador Div. of CODELCO-Chile. 
Reportedly, more than $20 million had been 
invested in development and metallurgical 
testing. The ore body was amenable to 
surface mining and heap leaching. Reserves 
were estimated at 16 million tons of ore 
grading 0.05 ounce of gold per ton and 22.5 
ounce of silver per ton. Homestake Mining 
Co. of the United States bought the proper- 
ty for $50.4 million despite labor union 
opposition to its privatization. 

Construction was scheduled to begin in 
October at the new Choquelimpie silver- 
gold mining project in northern Chile. The 
project was a joint venture of Westfield 
Minerals, Shell Chile S.A., and Citibank 
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N.A. The deposit is 15,200 feet above sea 
level in the Parinacota District, close to the 
Bolivian border, and is accessible by road 
from Arica. Development and operation of 
the mine will be by a Cía. Minera Altiplano, 
a separate company created by the part- 
ners. Measured reserves include both oxide 
and sulfide ores, estimated at 12 million 
tons grading 0.07 ounce of gold per ton and 
1.9 ounce of silver per ton. Estimated pro- 
duction would be 50,000 ounces of gold in 
the first year of operation, rising to 100,000 
ounces in the third year. Full-scale oper- 
ation was expected to begin in mid-1988 
with a mine life of up to 10 years. 

The value of silver exports increased 18% 
to $80 million owing chiefly to increased 
silver prices during the year. Of the total of 
16 million ounces, ENAMI produced 8.6 
million ounces of silver at its Las Ventanas 
precious metals refinery, from concentrate 
purchased from small- and medium-size 
mines. The most important silver mines 
were Caracoles, Cachinal de la Sierra, El 
Bronce, and Vaquillas. CODELCO-Chile 
produced 7.1 million ounces of silver, or 
about 4496 of the nation's total. CODELCO- 
Chile recovered silver from anode slimes at 
the Chuquicamata and El Salvador copper 
refineries. 

Iron Ore.—Production of iron ore de- 
creased 4.696 to a gross weight of 6.7 million 
tons. Cía. Minera del Pacífico S.A. (CMP) 
operated iron mines in the northern part of 
the country. The operation was oriented 
basically toward exports; overseas ship- 
ments accounted for about 84% of the total 
sales in 1987. CMP's production capacity 
was 7.5 million tons per year of products 
comprising sinterfines, lump ore, and pel- 
lets. In 1987, the company made some ad- 
justments in its operations in order to 
accommodate the volume and quality re- 
quirements of the international market. 
CMP produced 6 million tons in 1987, of 
which 60% was iron ore pellets. Iron ore 
and pellets were exported mostly to Japan 
followed by the United States, the Federal 
Republic of Germany, and Argentina. The 
value of iron ore and pellets exported in- 
creased 9% to $96 million. CMP's domestic 
shipments of about 1 million tons were 
destined for the Huachipato steel plant 
near Conception. CMP obtained a net profit 
of $464,000 in 1987 compared to a loss of 
$4.5 million in 1986. CMP's iron ore mines 
had about 350 million tons of reserves. 

Iron and Steel.—The recently privatized 
holding company, Cía. Aceros del Pacífico 
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S.A. (CAP), produced pig iron, crude steel, 
and ferroalloys at about the same levels as 
in 1986, while its output of semimanufac- 
tured (controlled) products increased by 
13%. Cía. Siderürgica de Huachipato S.A. 
(CSH), a subsidiary of CAP, earned $26 
million in 1987, up 5296, the largest profit 
ever made by CSH in its history. Almost 
82% of total production was consumed 
domestically, and the balance was exported 
to Ecuador and Costa Rica. 

In December 1986, CORFO sold 3% of its 
shares of CAP to CAP employees, with the 
result that the private sector held 52% and 
the workers held 24% of the total capital. 
Subsequently, CORFO sold to the private 
sector the remainder of its CAP shares. 

In September, CORFO signed an agree- 
ment with the consortium Mitsubishi- 
Nippon Kokan K.K. for the construction of 
a new 500,000-ton-per-year coke plant that 
would be financed entirely with foreign 
credit. The investment required was esti- 
mated at $110 million and the plant was 
expected to be operational in the next 3-1/2 
years. 

Lead and Zinc.—Chile was a minor pro- 
ducer of lead and zinc ores. In 1987, the 
output of lead declined by 45% while the 
production of zinc rose 87%. Of three pro- 
ducers of these commodities in Chile, the 
most important one was Sociedad Con- 
tractural Minera El Toqui Ltda. All of them 
were in Aysén Province, southern Chile. 
The other two lead and zinc producers were 
Cía. Minera Catemo Ltda. and Empresa 
Minera de Aysén Ltda., owned by CORFO. 
Minera Catemo operated a 700-ton-per-day 
floatation concentrator, producing about 
2,000 tons per year of lead concentrate and 
9,000 tons per year of zinc concentrate. 

Minera El Toqui, initiated in 1984, re- 
sumed operation in 1987 after being shut 
down for most of 1986 owing to falling lead 
and zinc prices and heavy debt servicing 
costs of about $30 million. The company's 
debt was restructured, and the mine 
reopened in October. The Government pro- 
vided the firm with assistance because it 
was one of few employers in this remote 
southern area. Nonetheless, the firm was 
forced to reduce the labor force by one-half 
in November, Lac Minerals Ltd. of Canada 
paid $19 million for 8596 control of the 
company through a debt-equity swap. Min- 
era El Toqui was treating 650 tons per day 
of lead and zinc ores from the San Antonio 
zinc mine and was planning to increase 
production to 1,100 tons of ore per day. Lac 


204 


Minerals will invest an additional $6 mil- 
lion during the next 3 years in exploration 
and development of the Katerfeld II poly- 
metallic vein. The deposit has at least 
100,000 tons of ore grading 0.96 ounce of 
gold per ton. 

Molybdenum.—CODELCO-Chile was the 
second largest producer of molybdenum in 
the world and the only producer in Chile. 
Copper deposits in Chile contain 25% of the 
world's known molybdenum reserves and 
31% of the known rhenium reserves. In 
1987, CODELCO-Chile produced almost 
17,000 tons of molybdenum in concentrates. 
Of this amount, 6,202 tons was converted 
into molybdenum trioxide in Chuquicamata 
and the rest was sent to Molymet in Santia- 
go for processing into molybdenum trioxide, 
ferromolybdenum alloy, and ammonium 
perrhenate. 

On December 23, the U.S. Government 
removed molybdenum ores and oxides from 
duty-free eligibility under the GSP. This 
action followed a petition by domestic pro- 
ducers of molybdenum ore and oxide. As a 
consequence, the duty to be applied to Chile 
was that of the most-favored-nation tariff 
rate: 9 cents per pound on the molybdenum 
content and 6 cents per pound on the 


molybdenum content of the oxides, plus 


1.9% ad valorem. 

The new tariff went into effect for all 
beneficiary developing countries 2 days af- 
ter the appearance of the Government’s 
proclamation. The U.S. Government deci- 
sion was based on the troubled condition of 
the domestic industry and the administra- 
tion’s longstanding policy that GSP’s are 
temporary and should be removed when 
beneficiaries no longer need the preferences 
to gain access to the U.S. market. 

Rhenium.—Molymet was the sole produc- 
er of ammonium perrhenate in Chile. It was 
recovered by a solvent extraction process 
from gases produced from the roasting of 
molybdenum concentrate. Production of 
rhenium in 1987 decreased 22% to 14,471 
pounds. The ammonium perrhenate price 
increased 52% to $393 per kilogram. 
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Lithium and Potassium.—Sociedad 
Chilena de Litio Ltda., jointly owned by 
Foote Mineral Co. (55%) of the United 
States and CORFO (45%), produced almost 
6,200 tons of lithium carbonate in 1987, an 
increase of 38%. The production plant, with 
a capacity of about 14 million pounds per 
year of lithium carbonate, came on-stream 
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in the second half of 1984 at capital cost of 
$56 million. 

Sociedad Minera Salar de Atacama Ltda. 
(MINSAL), a consortium of AMAX, 63.75%; 
CORFO, 25%; and Molymet, 11.25%, had a 
contract with the Chilean Government to 
produce potassium chloride, 500,000 tons 
per year; potassium sulfate, 250,000 tons per 
year; boric acid 30,000 tons per year, and 
lithium metal. The area assigned to MIN- 
SAL in the Salar de Atacama has estimated 
reserves of 47 million tons of potassium 
chloride, 21.2 million tons of potassium 
sulfate, 4 million tons of boric acid, and 1.67 
million tons of lithium metal. 

A separate agreement with CORFO al- 
lows MINSAL to start producing 2,800 tons 
per year of lithium metal (6% of the feed), 
increasing by 7% per year, thereafter, up to 
a maximum of 13,700 tons per year of 
lithium. The initial capital invested was $6 
million. | 

Nitrates and Iodine.— The Chilean Chem- 
ical and Mining Co. (SOQUIMICH), the 
largest producer and exporter of natural 
nitrate products and iodine, inaugurated a 
new iodine-recovery facility in response to 
the growing demand in the United States 
and Europe for natural nitrate, industrial 
sodium, sodium sulfate, iodine, and iodic 
salts. SOQUIMICH, sole producer from ni- 
trate deposits in the Atacama Desert in 
northern Chile, was a Government-owned 
entity that was being privatized. 

The new $1.8 million facility was to pro- 
duce 150 tons of iodine per year with a 
market value of $2.5 million. The plant was 
in the arid Tamarugal Plains, 123 kilome- 
ters northeast of Antofagasta and would 
leach the tailings at SOQUIMICH's old 
Puelma nitrate operation. The modular 
plant would be transported to another site 
as soon as the resources at Puelma are 
depleted, probably in the next 5 years. The 
final product of this plant is a concentrate 
from which pure iodine is recovered at the 
Maria Elena and Pedro de Valdivia plants. 
In 1987, iodine shipped from Chile was 
marginally higher at 3,100 tons, but sales 
revenues increased considerably because of 
a 24% price increase to $15,928 per ton. 
SOQUIMICH was planning to construct a 
$90 million plant, close to either the Soro- 
nal or Piscis ore bodies in Region I, near the 
port of Iquique. It would produce 300,000 
tons per year of nitrate and 1,100 tons of 
iodine. Ore reserves were estimated at 200 
million tons of caliche (the material from 
which sodium nitrate, potassium nitrate, 
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and iodine are extracted) containing 8.6% 
nitrate, with a productive life to 10 years. 
The plant would incorporate new technolo- 
gy developed by SOQUIMICH from its own 
research. It would employ 300 workers di- 
rectly and was expected to create 3,000 
indirect jobs. 

According to SOQUIMICH officials, the 
nitrate industry was experiencing an un- 
precedented turnaround as a result of rising 
international demand by agricultural, in- 
dustrial, medical, and chemical industries. 
Chile produced and exported 35% of the 
iodine consumed in the world’s market. 
Buyers for this product included China and 
the Soviet Union. The U.S. Department of 
Commerce has imposed preliminary duties 
of 33.4% on imports of industrial-grade 
sodium nitrate from Chile. SOQUIMICH 
was expected to appeal the ruling, which 
was based on charges that the company was 
dumping the chemical on the U.S. market. 
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Coal.—Coal production in Chile has 
grown steadily but was inadequate to satis- 
fy domestic demand. The country imported 
500,000 tons of metallurgical coal and 
60,000 tons of coke from Australia, Canada, 
and the United States in 1987. 

COCAR brought into production Chile's 
first large-scale surface coal mine at Pecket 
Island, Region XII, Magellan Province in 
southern Chile. The $75 million project 
includes a subbituminous steam coal mine 
with an output of 1.1 million tons per year. 
It also will have a 1.8-kilometer bulk- 
loading marine terminal with water depth 
sufficient to receive 60,000-ton vessels. The 
loading terminal will be one of the largest 
in Chile. | 

The Pecket coal project was expected to 
save Chile about $40 million in energy costs 
and an additional $100 million in oil im- 
ports, or about 25% of the country's oil- 
import costs. Pecket coal will fill the elec- 
tricity needs of Region I and II in northern 
Chile. COCAR contracted to supply CODEL- 
CO-Chile with 880,000 tons of steam coal per 
year for 10 years beginning in 1987. 

Coal reserves in the Pecket area were 
estimated at 50 million tons of proven and 
indicated reserves. Coal could be extracted 
by surface and underground mining. 

COCAR was formed in 1981 by Cía. de 
Petróleos de Chile S.A. and Northern Strip 
Mining Ltd. of the United Kingdom, with 
10% equity participation by the World 
Bank. 
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Cía. Carbonífera Schwager Ltda., wholly 
owned by Empresa Nacional del Carbón 
S.A. (ENACAR), itself a subsidiary of COR- 
FO, was being privatized with 42.4% of its 
Shares sold by yearend. The coal deposits 
belonging to Schwager contained probable 
reserves of about 12.4 million tons with a 
life of 35 years at current production levels. 
For 1988, the output was forecast at 350,000 
tons. 

According to estimates of the National 
Energy Commission, domestic demand for 
coal may double over the next 10 years, 
from 1.97 million tons to 3.78 million tons 
per year. 

Natural Gas.—Output of natural gas de- 
clined slightly in 1987 to about 154 billion 
cubic feet, continuing a decline that began 
in 1982. From the total production 69.4% 
was reinjected, 4.3% was flared, and 26.3% 
was marketed domestically. 

A plant for the production of 2,270 tons 
per day of chemical-grade methanol was 
under construction at Cabo Negro, 30 kilo- 
meters north of the city of Punta Arenas, in 
the Strait of Magellan. Production was to be 
mainly for export. Gas consumption would 
be 78 million cubic feet per day and would 
be delivered by Empresa Nacional del 
Petróleo (ENAP) at Cabo Negro. The plant 
was being built and was to be operated by 
Cape Horn Methanol Ltd. ENAP had a 20- 
year contract to supply the gas. Cape Horn 
Methanol's investment was about $295 mil- 
lion. Production was expected to start in 
mid-1988. 

A fertilizer project was under preparation 
at Punta Purpesse in the Cabo Negro area, 
close to the ENAP and methanol plants. 
The proposed plant would supply 350 tons 
per day of ammonia and 1,725 tons per day 
of urea. Production was to be sold to domes- 
tic and overseas markets. ENAP was to 
supply 57 million cubic feet of gas per day 
over a 20-year period. Total investment, 
including financial costs, was estimated at 
$360 million. Combustion Engineering Inc., 
a U.S. firm, was to manage the project. A 
185-kilometer gas pipeline of 18-inch diame- 
ter would be constructed by ENAP between 
its Posesion plant and Cabo Negro to supply 
the gas required by the methanol and fertil- 
izer projects. The design pressure is 1,500 
pounds per square inch, and in its initial 
stage the gas would be delivered without 
the need of intermediate compression sta- 
tions. The pipelines also would deliver gas 
to the city of Punta Arenas. The additional 
investment, about $20 million, would be 
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partially financed by loans from the Inter- 
American Development Bank. 

By yearend 1986, the purchase of pipe and 
coating material had been completed and 
the construction bid had been evaluated. 
Construction was scheduled to begin in 
early 1987, and pipeline operation would 
start 12 months later. 

Petroleum.—Chilean crude petroleum 
output decreased by almost 11% to 10.9 
million barrels in 1987. This output level 
was below the 1982 record peak of 15.6 
million barrels. 

Chile’s sole producer of crude, ENAP, 
supplied only 40% of Chile’s domestic de- 
mand, compared with the 59% share in 
1982. Offshore production during 1987 
amounted to 65% of total production. There 
were 32 platforms in operation in 7 oilfields. 
Declining production from existing oilfields 
in the Strait of Magellan area has forced 
ENAP to explore in other zones of the 
country including the areas of Paine, Natal- 
ies, Isla Riesco, Peninsula de Brunswick and 
south of Tierra del Fuego areas in Region 
XII. Although earlier reports of oil discov- 
eries in the Salar de Atacama proved un- 
true, they were based on the preliminary 
results of sesmic work under way at that 
time. According to ENAP officials, the re- 
sults of the detailed seismic program were 
so promising that the signing of participa- 
tion agreements was postponed until the 
program was completed. Private consult- 
ants familiar with the detailed seismic data 
considered it extremely encouraging. Ac- 
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cordingly, Hunt Oil Co. of the United States 
signed an agreement with ENAP for joint 
exploration of northern Chile. 

ENAP was involved in a number of exter- 
nal arrangements to develop oil reserves 
outside Chile. In April, ENAP signed an 
agreement with Petro Canada to jointly 
explore for oil in Ecuador. ENAP was nego- 
tiating with Yacimientos Petroliferous Fis- 
cales of Argentina and Petróleo Brasileiro 
S.A. (PETROBRAS) of Brazil to form a 
consortium to develop oil in Argentina’s 
offshore areas. 

ENAP was also negotiating the construc- 
tion of offshore oil platforms for a French 
consortium that was exploring for oil in 
Argentine waters off the eastern coast of 
Tierra del Fuego. 

ENAP planned to send a number of 
geologists to the Antarctic in January or 
February 1988 to explore for petroleum 
deposits on that continent. Of particular 
interest to ENAP were a number of islands 
near the Antarctic Peninsula, which have 
sediments the same age as those found in 
the Strait of Magellan. 

ENAP's motive for all of the above negoti- 
ations was to diversify its activities away 
from its current concentration in Region 
XII and obtain access to additional petrole- 
um resources. 


Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Chilean pesos (Ch$) to U.S. dollars at the average rate of 
Ch$220 = US$1.00 for 1987. 


The Mineral Industry of 
China 


By E. Chin! 


Under the seventh 5-year plan (1986-90), 
the Government continued to implement 
reform, open further to the outside world, 
and increase production and income. In 
1987, production increased steadily, the do- 
mestic market remained brisk, economic 
exchanges were expanded with other coun- 
tries, and achievements were made in sci- 
ence, technology, and social undertakings. 
The gross national product grew by 9.4% 
over that of 1986, reaching $294 billion? in 
1987. National income was $246 billion, 
9.3% higher than in 1986. 

Industrial reform focused on improving 
enterprise management. Sixty-eight per- 
cent of state-owned industrial enterprises 
have adopted a responsibility system invest- 
ed in a director. Other reforms introduced 
included contract management, collective 
management, and leasing. Domestic hori- 
zontal economic ties between industrial en- 
terprises were expanded further. By year- 
end, there were 6,780 horizontally associ- 
ated industrial organizations above the 
county level, involving investments of $3.4 
billion. 

Profits of state-owned industrial enter- 
prises were up 9.9%; per capita productivity 
increased 7.6%; overall product quality was 
maintained or improved; and industrial en- 
ergy consumption was reduced by 4%. How- 
ever, production costs generally increased; 
financial losses by less profitable enter- 
prises rose 4.6%; and stock inventory of 
some products increased. All of these 
changes were relative to 1986. 

The output value of light and heavy 
industry reached $318 billion, supplement- 
ed with $53 billion for the output value of 
village-run industry. By sector, the output 
value of state-owned enterprises increased 
11%; collective enterprises, 25%; the pri- 


vate sector, 48%; and foreign-funded enter- 
prises, 98%. 

The output value of light industry was 
$176 billion, 16.8% more than in 1986, while 
that of heavy industry reached $195 billion, 
up 16%. The largest growth areas in pro- 
duction were in power generation and 
equipment, transportation and agricultural 
equipment, insecticides, and fertilizers. 

The agricultural output value increased 
4.7%, reaching $120 billion in 1987. Con- 
struction of farmland irrigation projects to 
increase agricultural production continued 
to be a major investment. By yearend, the 
aggregate power consumed by farm ma- 
chinery increased 7.7%, reaching 247.2 bil- 
lion watts. Power consumed by irrigation 
and drainage equipment was 67.9 billion 
watts, a 12.4% increase. Total electricity 
consumption in rural areas was 65.9 million 
kilowatt-hours, an increase of 12.3%. Appli- 
cation of chemical fertilizer increased 4.1%, 
totaling 201 million tons in 1987. 

The Government continued to moderate 
the growth in fixed assets. The growth in 
this sector was reduced from 18.7% in 1986 
to 16.5% in 1987, totaling $95 billion.* State- 
owned enterprises accounted for $61 billion; 
collectively owned enterprises, $13 billion; 
and individuals, $21 billion. 

In state-owned enterprises, investment in 
capital construction increased 12.6%, total- 
ing $36 billion in 1987. The larger invest- 
ments included $8.3 billion for the energy 
sector, $5.5 billion for transportation and 
communication, $5.2 billion for raw materi- 
als, and $1 billion for light industry. The 
Government designated 206 projects under 
construction as key projects. During the 
year, $9.7 billion was allocated to these 
projects, which included oilfields, coal 
mines, power stations, railway lines, and 
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ports. 

Construction of 295 projects was complet- 
ed in 1987 and placed into operation. Pro- 
duction and other capacity added included 
8.1 million kilowatts of electric power gen- 
eration, 17.1 million tons of coal, 118.9 
million barrels of crude oil, 272 kilometers 
of new railways, 433 kilometers of double- 
track railways, 204 kilometers of electrified 
railways, 9.8 million tons of port cargo 
handling capacity, and 3.0 million tons of 
cement.5 

There was marked progress in geological 
surveying to delineate mineral resources. 
New deposits reportedly were evaluated for 
numerous minerals. New reserves of 31 
billion tons of coal were verified. There 
were significant new finds of gold and other 
metallic deposits, industrial minerals, and 
oil and gas. China also conducted offshore, 
including deepsea, geological surveying. In 
1987, a total of 8.2 million meters of mine 
tunneling was completed. China Geology 
Technology Import and Export Corp. was 
involved with more than 20 Sino foreign 
joint-venture contracts for processing dia- 
monds, diatomaceous earths, graphite, ka- 
olin, marble, and for manufacturing geolog- 
ical equipment and tools. This corporation 
imports computers and smelting technology 
while exporting mineral commodities. Chi- 
na Geo-Engineering Corp. has more than 20 
contracts for the development of overseas 
mines, mostly in developing countries. 

Cargo transport increased 9.2% to 2,191 
billion tons-kilometer, of which 43.3% was 
by rail, 42.9% by water, 10.9% by highway, 
and 2.9% by oil and gas pipeline. The 
volume of cargo handled at China's major 
seaports was 397 million tons. Cargo carried 
by ships managed by the Ministry of Com- 
munication averaged 50,100 tons-kilometer, 
an increase of 7.4% over that of 1986. 
Railway and sea container transport was 
developing rapidly and increased 27.2% to a 
volume of 14.4 million tons. The use of 
highway transport was promoted to lessen 
the burden on railways. The volume of 
truck freight transport rose 10.596 over that 
of 1986. 

Retail sales of all commodities continued 
to increase. Sales by the state-owned sector 
grew by 15.6%; the collective sector, 15.4%; 
the joint public-private sector, 26.3%; and 
the individual sector, 24.2%. The scope of 
free marketing of capital goods continued to 
expand, entailing a drop in materials sup- 
plied under the state distribution plan. The 
proportion of rolled steel under state distri- 
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bution dropped from 53.1% in 1986 to 46.8% 


in 1987 and that of cement from 16.2% to 
15.6%. 

Commodity (including minerals) prices 
rose considerably. The urban retail price 
index rose 9.1% compared with 6.3% in 
rural areas. The average retail price index 
rose 7.3%. The price index for some food 
products rose as high as 18%, while the 
price index of fuel rose 3.6%. 

China continued to promote exports and 
limit imports. In 1987, exports totaled $39.5 
billion and imports $43.2 billion. Invisible 
trade consisting of exports and imports of 
services continued to expand, and invisible 
earnings totaled $5.38 billion, while import 
cost was $1.99 billion. Foreign capital in- 
creased 4.2%, reaching $7.57 billion, com- 
posed of $5.33 billion in loans and $2.24 
billion in foreign investment. Contracts rat- 
ified for overseas projects and labor service 
totaled $1.74 billion. Overseas contracts 
completed in 1987 were worth $1.11 billion. 

The economic strength of China's four 
special economic zones continued to expand. 
The total value of industrial output by 
Shantou, Shenzhou, Xiamen, and Xhuhai 
reached $3.0 billion, an increase of 52%, 
while their value of total exports reached 
$2.7 billion, up 114% over that of 1986. 
During the year, 100 foreign-funded projects 
went into operation. The four zones absorb- 
ed $510 million in investment, a decrease of 
1696 from that of 1986. 

The Government continued to emphasize 
the development of the country's science 
and technology base. State prizes were 
awarded for 225 inventions and 807 techni- 
cal items, while ministerial or local prizes 
were awarded for the results of 9,902 tech- 
nology research projects. To promote the 
development of high technology, the Gov- 
ernment approved nearly 800 research pro- 
grams in 1987, involving a total investment 
of $54 million. The fields for these programs 
included biological engineering, informa- 
tion technology, energy, and new materials. 
Under the state funding for natural sci- 
ences, $35 million in subsidies were given to 
2,777 projects, mostly in basic theoretical 
research and applied science. During 1987, 
nearly 4,000 projects were designated as key 
research projects under the seventh 5-year 
plan. There were 26,077 applications receiv- 
ed by the Patent Office in 1987, and 6,811 
patents were granted, more than twice as 
many as in 1986. 

China continued to strengthen its foreign 
economic ties. It had active investment 
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protection agreements with 14 countries, 
and agreements were signed but not yet in 
force with Italy, Sri Lanka, and Switzer- 
land. In addition to multilateral coopera- 
tion with numerous countries through or- 
ganizations under the United Nations, Chi- 
na has signed technological cooperation 
agreements with countries of the Asia- 
Pacific region and Latin America. China is 
a participant in the International Monetary 
Fund and the World Bank. The Secretariat 
of the General Agreement on Tariffs and 
Trade (GATT) was considering restoring 
China's status as a contracting party. About 
85% of China's total trade is with member 
countries of GATT. China will become a 
member of the United Nations Convention 
on Contracts for International Sale of 
Goods, which came into force on January 1, 
1988. 

By the beginning of 1987, China had 
opened 36 ports to foreign and Chinese 
ships, 18 ports to Chinese ships only, 12 
ports for special services such as tourism, 
19 airports for international and domestic 
service, and 29 frontier cities available to 
foreign visitors under the approval of the 
State Council. Aside from the 4 special 
economic zones, the major economic entities 
were 12 open coastal cities—Dalian, Qin- 
huangdao, Yantai, Qingdao, Lianyungang, 
Nantong, Ningbo, Wenzhou, Fuzhou, 
Guangzhou, Zhanjiang, and Beihai, from 
north to south. 

In addition, Hainan Dao was slated as an 
open area. Hitherto, Hainan, an island in 
Nan Hai that was largely underdeveloped, 
was administered by Guangdong Province. 
In November 1987, the National People’s 
Congress elected to elevate Hainan to the 
status of a Province and designated it as 
China’s largest special-status foreign invest- 
ment site. The Central Government gave 
Hainan special preference to spur rapid 
development of resources. The terms for 
foreign investment were to be far more 
preferential than those enjoyed by Shen- 
zhen, China’s largest special economic zone 
near Hong Kong. The first foreign company 
involved was CSR Ltd. of Australia in a 
joint venture to develop onshore oil in 
Hainan. Prior to Hainan’s elevation to Pro- 
vincial status, Atlantic Richfield Corp. of 
the United States discovered large natural 
gas deposits offshore Yinggehai. In addition 
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to oil and gas, there are exploitable coal 
deposits. More than 50 mineral species have 
been found on the island, 33 of which have 
commercial development value. Those that 
are exploitable included minerals of chromi- 
um, cobalt, copper, gold, graphite, iron, 
manganese, mica, phosphate, quartz, tin, 
titanium, and uranium. 

At the beginning of 1986, the Government 
began a survey of 360,000 industrial enter- 
prises. The data collected were being proc- 
essed by computer, and an analysis was 
completed in late 1987. The information 
was to be used for mapping the country’s 
development plans for economic reform and 
modernization. Excerpts of the statistics 
were to be compiled, published, and made 
available to foreign parties interested in 
investing in China. Preliminary findings 
showed that there were 20 industrial cities, 
each with a value of gross production ex- 
ceeding $2.7 billion. Collectively, they com- 
pose more than one-third of the country’s 
value of industrial output. There were 8,285 
large or medium-size industrial enterprises 
in China; these accounted for 43% of the 
value of the country’s industrial output and 
66% of the nation’s total fixed assets. Ac- 
cording to the survey, the largest enter- 
prises included 11 coal mines, each with an 
annual production capacity of more than 10 
million tons; 3 oilfields, each with an annu- 
al production capacity of more than 146 
million barrels; 6 steel plants, each with an 
annual production capacity exceeding 2 mil- 
lion tons of steel; and 17 petrochemical 
plants. Under the seventh 5-year plan, eco- 
nomic development could be accelerated 
through domestic funding for technological 
transformation of existing enterprises by 
retooling and refurbishing and through en- 
ticing foreign investment for capital-in- 
tensive projects. 

A proposal under consideration by the 
State Council would reduce the number of 
ministries and commissions from 14 to 10. 
Ministries such as those for rail, oil, coal, 
and nuclear energy would become public 
corporations under ministerial supervision 
and responsible for their own profits and 
losses. During the prior economic plan, the 
formation of public companies included Chi- 
na National Nonferrous Metals Industry 
Corp. and China National Non-Metallic 
Minerals Industry Corp. 
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PROD 


China is rich in mineral resources, and its 
mining industry ranks high in the world in 
terms of mineral output. China's mine out- 
put value was estimated at $25 billion, and 
the value-added output of the mining indus- 
try by the processing and manufacturing 
sectors was $220 billion. 

China's mining industry was well devel- 
oped, and its output was extensive and 
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UCTION 


Significant by world standards. China as- 
cended to first place in world production of 
cement, coal, and rare earths. It also ranks 
first in the production of barite and tung- 
sten. China was a significant producer of 
fertilizers, fluorspar, gold, gypsum, iron ore, 
magnesite, manganese, salt, steel, talc, tin, 
and vanadium. 


Table 1.—China: Estimated production of mineral commodities! 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity? 1983 1984 1985 1986 1987 
| METALS 
Aluminum: 
Bauxite, gross weight |... 1,600,000 1,600,000 1,650,000 1,650,000 2,400,000 
Alumina, gross weight |... 800,000 800,000 825,000 825,000 1 200, 000 
Metal, refined, primary 400,000 400,000 410,000 410,000 615,000 
Antimony, mine output, Sb content |. 15,000 15,000 15,000 15,000 15,000 
Bismuth, mine output, Bi content 260 260 260 260 260 
Cadmium, smelter_____~_______________ 300 300 300 300 300 
Copper: 
Mine output Cu content | 175,000 180,000 185,000 185,000 300,000 
Meta 
Smelter, primary and secondary 195,000 210,000 225,000 225,000 300,000 
Refined, primary and secondary 310,000 310,000 400,000 400,000 400,000 
Gold, mine output, Au content 
thousand troy ounces. _ 1,850 1,900 r1,950 2,100 2,300 
Iron and steel: 
Iron ore, gross weight __ _ _ _ thousand tons 19,000 75,000 66,000 90,000 100,000 
Pig iron LB he do____ 37,380 39,980 43,600 50,200 53,900 
Ferroalloys ________________ _ do- 900 900 1900 11,020 1,150 
Steel, eru lle do____ 40,020 43,370 46,700 52,100 56,000 
nt rolled. .— ee see es do ... 30,720 33,710 36,900 40,500 43,900 
ad: 
Mine output, Pb content ______________ 160,000 T180,000 F200,000 1227, 000 252,000 
Metal, refined, primary and secondary ..... 195,000 195,000 210,000 240,000 240,000 
Magnesium metal, primar 7,000 7,000 7,000 7,000 7,000 
anese ore, gross weight __ thousand tons 1,600 1,600 1,600 1,600 1,600 
Mercury, mine output, Hg content 
76-pound flasks_ _ 20,000 20,000 20,000 20,000 20,000 
Near mine output, Mo content 2,000 2,000 2,000 2,000 2,000 
icke 
Mile uc i ee SELLE 13,000 714,000 25,000 125,000 25,000 
Sele. 8 13,000 14,000 22,500 22,500 22,500 
Silver, mine output, Ag content 
s thousand troy ounces . 2,500 2,500 2,500 3,000 3,000 
Mine output, Sn content 15,000 15,000 15,000 15,000 15,000 
Metal, smelter ____________________ 15,000 15,000 15,000 15,000 15,000 
pee mine output, W content __________ 12,500 13,500 15,000 15,000 18,000 
inc: 
Mine output, Zn content 160,000 160,000 F300,000 7396,000 425,000 
Refined, primary and secondary |... _ 175,000 185,000 275,000 336,000 375,000 
INDUSTRIAL MINERALS 
It — --------------———-————_— 160,090 160,000 160,000 150,000 150,000 
Bar itte thousand tons 1,000 1,000 1,000 1,000 ,000 
Cement, hydraulic... do... 108,250 121,080 142,500 161,600 180,000 
Fluorspar ARCET 650,000 650,000 650,000 650,000 650,000 
Gale ese Cris 185,000 185,000 185,000 185,000 185,000 
Gypsum _______________ thousand tons 4,300 4,800 5,000 6,500 7,200 
Kyanite and related materials 2,500 2,500 2,500 2,500 2,500 
Lithium minerals, all types 15,000 15,000 15,000 15,000 15,000 
Magnesite______________ thousand tons 2,000 2,000 2,000 2,000 2,000 
Nitrogen: N content of ammonia _ _ _ _ _ _ do. .. 13,766 14,000 15,000 15,500 15,500 
Phosphate rock and apatite, P205 equivalent 
do____ 13,400 13,200 11,900 11, 800 2,700 
Potash, marketable, K20 equivalent do 29 40 40 40 40 
Sall oo o oer 8 do— 16,130 16,000 14,450 17,300 18,000 
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Table 1.—China: Estimated production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1983 1984 1985 1986 1987 
INDUSTRIAL MINERALS —Continued 
Sodium compounds: Sodium carbonate, natural 
and synthetic thousand tons 1,793 1,880 2,000 2,100 2,100 
Sulfur: 
Native - 8 cunc coo sa do... 200 200 200 800 300 
Content of pyrite. _________ do... 2,300 2,300 2,300 2,500 2,500 
Byproduct, all sources do... 3 3 3 300 300 
otal a Mr es ruis do... 2,850 2,850 2,8 8,100 8,100 
Talc and related materials 950,00 950,000 950,000 1,000,000 1,000,000 
MINERAL FUELS AND RELATED MATERIALS 
I: 
Anthracite |... thousand tons 143,000 154,000 155,000 160,000 170,000 
Bituminous and lignite do- 572,000 618,000 695,400 710,000 750,000 
Totallll do- 715,000 112,000 850,400 870,0 y 920,000 
Coke, all types do- 84,510 85,000 89,000 41,400 45,000 
Gas, natural: | 
FOSS. nuc eoe billion cubic feet 480 490 510 540 550 
Marketed _________________-_ do- 431 438 455 485 495 
Petroleum: 
Crude (including crude from oil shale) 
thousand 42-gallon barrels. . 774,311 836,069 873,500 953,500 978,200 
Refinery produetrss do- 500,000 550,000 655,000 700, 000 710, 000 
r Revised. 


I Table includes data available through Aug. 30, 1988. 


2In addition to the commodities listed for which quantitative estimates of output have been made, China is known or 
believed to have produced other commodities for which no estimates have been prepared. 


TRADE 


In 1987, the value of total trade was $82.7 
billion, an increase of 1296 over that of 1986. 
China's 10 largest trading partners, in order 
of value, were Japan, Hong Kong and 
Macao, the European Economic Communi- 
ty, the United States, the countries of the 
Association of Southeast Asian Nations, the 
U.S.S.R., Australia, Canada, Poland, and 
Brazil. Total exports were valued at $39.5 
billion, an increase of 27.8% over that of 
1986, while imports were $43.2 billion, up 
0.7%. China's trade deficit was reduced 
from $12 billion in 1986 to $3.7 billion in 
1987. The basic Government policy was to 
reduce the trade deficit by decreasing im- 
ports and increasing exports. 

In its effort to expand trade, the Govern- 
ment initiated measures to encourage ex- 
ports. These reforms included delegating 
more decisionmaking power to trade compa- 
nies and producing enterprises. Manufac- 
turing bases were established for the manu- 


facture of exports. The limits on export 
contro] were relaxed to encourage freer 
exports. The export of finished products was 
encouraged, while imports of manufactures 
were restricted. There would be freer im- 
ports of raw materials, technology, and 
equipment deemed vital to the development 
of industry and agriculture. 

On the international scene, the prices of 
finished products were generally higher. 
The reevaluation of the Japanese yen and 
other currencies strengthened the competi- 
tiveness of Chinese goods. 

The major mineral-related trading com- 
panies were China National Chemicals Im- 
port and Export Corp. and China National 
Metals & Minerals Import and Export Corp. 
The major trade commodities, those valued 
at more than $100 million, were exports of 
coal, crude oil, and petroleum refinery prod- 
ucts and imports of aluminum, copper, fer- 
tilizers, iron ore, soda ash, and steel.* 
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Table 2.—China: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkali and alkaline-earth metals 
Aluminum: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys: 
SS ö·ô nce Leu 
Unwroughht 
Semi manufacture NAE 
Antimony: 
33 concentrate 
Metal including alloys, all form 
Arsenic: Oxides and acids 
Beryllium: 
xides and hydroxides ________ _ 
Metal including alloys, all forms 
W Metal including alloys, all 


Chromium: 
Ore and concentrate 
Metal including alloys, all form 
Cobalt: Oxides and hydroxides _ _ _ _ _ _ _ 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
kilograms - 


i: E 


Unwrought CCC 
Semimanufactures 
Gold: Metal including alloys, unwrought 
and partly wrought .. troy ounces. — 
Indium: Metal including alloys, all 


roasted pyrite 


rials 
Ferroalloys: 

Ferromanganese. __ __ __ 

Unspecifi 


Steel, primary form 
Semimanufactures 


Lead: 
Ore and concentrate 
GMidſſd 8 


Unwrought______________ 
Semimanufactures 
Lithium: Oxides and hydroxides_ _ _ _ _ _ 
Manganese: 
Ore and concentrate 
Oxides .. 


Metal including alloys, all forms 

Mercur 6-pound flasks_ — 

and concentrate 

Metal including alloys, all form 
Nickel: 


y 
Metal including ae all forms 
Platinum- group metals: Metals including 
alloys, unwrought and part Wrought 
value, thousan 


See footnotes at end of table. 


1985 


107 


10,685 


68 


$1,296 


1986P 


605 
562,271 
4,143 


324,158 
8 


2,026 
2,896 
5,725 


134 
1,527 


81 
94,571 
997 
211,338 


10,917 
2,069 


167 
925 
45 
81 


4,320 
2,026 


322 
12,034 


4,693 
12 


6 
18 
2,242 


$5,689 


United 
States 


80 
181,080 
535 


1,173 
22 415 


$1,118 


Destinations, 1986 
Other (principal) 


Japan 475. 


West Germany 116,524; Italy 47,120; 
Japan 44,444. 
Pakistan 2,204; Thailand 779. 


Hong Kong 229; West Germany 20. 
Hong Kong 239; Thailand 186. 
Hong Kong 4,721. 


All to o dapan; 


rA id ,982; Yugoslavia 2,115. 
to Hong Kong. 


All to Japan. 
Do. 


All to Netherlands. 


France 575; Hong Kong 391. 
All to Netherlands. 
Singapore 25; Hong Kong 12. 


Japan 278; Hong Kong 82. 


Hong Kong 1,998. 
West Germany 87; Japan 67. 
Hong Kong 9,444. 


All to Hong Kong. 
All to Japan. 


Greece 1,772; France 155. 
Hong Kong 2,628; Japan 266. 
Hong Kong 218. 


All to Netherlands. 

Pakistan 825; Japan 700. 

All to Sweden. 

Japan 41,804; Hong Kong 4,766. 

Thailand 977. 

Hong Kong 205,400; Singapore 
20,185. 


Japan 10,166; Thailand 701. 
Japan 885; Pakistan 514; West Ger- 
many 385 


Hong Kong 164. 

North Korea 693; Japan 149. 
All to Hong Kong. 

All to Japan. 


Japan 3,621; Hong Kong 341. 

Hong Kong 1,196; Pakistan 519; 
Thailand 247. 

Netherlands 201; Sweden 121. 

Hong Kong 3,425; Pakistan 841. 


Netherlands 4,561. 
Japan 28; West Germany 18. 


All to Finland. 


All to 1.899. Kong. 
Japan 1,59 


West Germany $3,184; Japan $650. 
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Table 2.—China: Apparent exports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Rare-earth metals including alloys, all 


Silver: 
Ore and concentrate 


Waste and sweepings 


value, . » 


Metal including alloys, . 


Tin: 


and partly wrought |... __ do... 


Ore ane concentrate 


Unwrou ght 
Semimanufacturess 


Titanium: 
Oxideees 
Metal e alloys, all forme 


Ore and concentrate 

Oxides and hydroxides 5 

Metal including alloys, all forms .... _ 
Uranium and thorium: 


and concentrate 


Metal including alloys, all forms 


value, thousands 


Vanadium: Oxides and hydroxides — — 


Zinc: 


Blue 


wWd err 


Metal including alloys, all forme 
Zirconium: Ore and concentrate 
Other: 

Ores and concentrates 


Oxides and hydroxides ________ _ 


Ashes and residues 


pare in metals including alloys, all 


e reported! 


Value only, reported 
thousands 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 


Dust and powder of precious and semi- 


precious stones 
value, thousands 


Grinding and polishing wheels and 


stones 


Asbestos, cruldeee 
Barite and witherite -- ---—---—-—-——-- 
Boron materials: 

Crude natural borates 


value, thousands. _ 


Chal 
Clays, crulTe 
Cryolite and chiol ite 
Diamond: 

Gem, not set or strun 


value, thousands 


Industrial stones do. .. 


Diatomite and other infusorial earth .. _ _ 
Feldspar, fluorspar, related materials 


See footnotes at end of table. 


1985 


$12,238 


1,102 
208 


20 
14,164 
149 


3,397 
100 


1,136 
15 
383 
32 


$24 
2,290 


2.055 
2,787 
1,107 

21,965 
8,302 
4,646 
5,050 


$30,784 


3,086 
22,205 
12,878 

$20 

5,069 


348 
971,171 


NA 
1,513 
97,220 
17 
252,339 
200 


$30,470 
$968 


11 
433,703. 


1986” 


$24 
299 


3,062 


2 
48,022 


30,972 
343 
6,400 
14,371 


$425 


7,147 


36,778 
17,786 


4,711 


444 
492,270 


$3 
2,112 
156,519 
15 
202,442 
50 


$10,669 
$3,771 


219 
80,741 


United 
States 


4129 
389,643 


Destinations, 1986 


Other (principal) 


All to Japan. 


United Kingdom $677; Japan $79. 
France $7,996. 


Singapore 3,556; Hong Kong 1,755. 
Japan 784; Singapore 373. 


Chile 22. 
Hong Kong 2,613; Japan 1,651. 
Hong Kong 323. 


Hong Kong 2,009. 


Hong Kong 3,457; West Germany 675. 
Singapore 90; West Germany 33. 


Chile 115 Pakistan $9. 
All to Japan. 


Japan 302 Hong Kong 786; Singa- 


re 302. 
All to Hong Kong. 
Hong Kong 35,062; Japan 8,382. 


Hong ste dur 8,196; France 6,660; 


Hone Kong 196; Canada 153. 
Hong Kong 5, 878. 


Hong Kong 5,656; West Germany 
1,083. 


Canada $339; New Zealand $86. 


Hong Kong 6,240. 


Hong Kong 18,019; Japan 17,806. 
Japan 14,672; Hong Kong 1 113. 


Hong Kong 2,558; Singapore 1,208. 


Thailand 343; Hon ng Kong 82. 
West Germany 32,089; Japan 30,927. 


New Zealand $1. 

West Germany 552; Japan 441; Paki- 
stan 345. 

Hong Kong 156,319. 

Pakistan 56; West Germany 14. 

Japan 117 385; Hong Kong 116 961. 

Singapore 5. 


Hong Kong $4,547; Belgium-Luxem- 
bourg $3,201. 

F $2,151; Hg 
Kong $1,0 

Thailand 100 

Hong Kong 37, 396; West Germany 
27,077. 
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Table 2.—China: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 19865 | 
mmodity eo Other (principal) 


INDUSTRIAL MINERALS —Continued 


Fertilizer materials: 
Crude, n.e.s 2-22 55 ee 120 106 =e All to Hong Kong. 
Manufactured: 
Ammon ia 9, 528 2,058 "LE Hong Kong 1,863. 
Nitrogenous _____________ 2,113 3,813 339 Hong Kong 2. 173; Japan 617. 
Phosphatic__~___________ _ 20,624 29,766 ME Japan 29,213. 
Potassie. - ------------—- 1,411 E 
Unspecified and mixed... 547 8,212 1 Singapore 1,611; Japan 1,395. 
Graphite, natural 62,801 81,109 10,030 Japan 30, 944; West Germany 17,848. 
Gypsum and plaster |... 3,082 3,503 us Hong Kong 2. 788; Singapore 511. 
Kyanite and related materials 25 20 S All to Japan. 
LHH8. on 888 43,555 44,125 i Hong Kong 43,825. 
Magnemum compounds, unspecified _ _ _ 247, 362 519,046 39,515 Japan 232,626; West Germany 87,408. 
ica: 
Crude including splittings and waste 16,743 2,152 1 West Germany 2,494. 
Worked including agglomerated split- 
[AT REUS ewe Be 55 60 Em EM 21; United Kingdom 20; Spain 
Phosphates, crude... _ 1,349 1,590 _. Japan 1,572. 
Phosphorus, elementalaAl 18 M 
Pigments, mineral: 
Natural, crude |... 595 932 aa All to Hong Kong. 
Iron oxides and hydroxides, processed 5,132 5,131 13 Hong Kong 2, 406 Pakistan 1,993. 
Precious and semiprecious stones other 
than diamond: 
Natural. value, thousands $2,528 $4,815 $334 Hong Kong $4,142; Japan $174. 
Synthetic |. do ... $78 $335 $29 Hong Kong $232; Italy $32. 
Pyrite, unroasted_ ... _ ae 7,531 EN All to Japan. 
Salt and brine_ - - - ------------—- 785,447 162,930 t Hong Pong 119,012; Philippines 
Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 2,542 5,114 Eom Hong Kong 4,858; United Kingdom 
Sulfate, natural and manufactured .. _ 8,145 102,008 _. Japan 56,711; Hong Kong 44,388. 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked 92,484 153,482 32 Japan 136,991; Hong Kong 13,002. 
„ ones 22,060 38,201 4,488 Japan 23,760; Singapore 5,641. 
Gravel and crushed rock ________ 3,065,967 4,593,455 (8) Hong Kong 4,590,111. 
Limestone other than dimension 40,523 38,125 mee Hong Kong 38,124. 
Quartz and quartzite- __-------- 2,962 8,230 38 Hong Kong 8,088. 
8 ue other than metal- bearing 1. 103, 216 1, 270, 859 ees Hong Kong 1,270,824. 
u 
Elemental: 
Crude C ME native and by- 
Proc sep HA OR 11,764 33,603 m Thailand 24,291; Hong Kong 5,242. 
Co loidal, precipitated, sublimed _ 6,022 761 Ear Philippines 500; Pakistan 194. 
Sulfuric acid 5,140 6,473 x All to Hong Kong. 
Pius steatite, soapstone, pyrophyllite __ 490, ,669 541,125 2,994 Japan 456,318; Hong Kong 32,172. 
er: 
Fl Seal oes ies 24,150 34,414 339 Pakistan 16,044; Hong Kong 6,114. 
Slag and dross, not metal- bearing 8,258 8,935 Se. Japan 7,206; United Kingdom 687. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 20 ami 
Carbon black .. gk 2,613 3,024 = Thailand 1,130; Hong Kong 644; Paki- 
stan 559. 
Anthracite and bituminous 
thousand tons. . 4,129 5,474 (7) Japan 3,770; Hong Kong 1,078. 
Lignite including briquets _ 759 1,040 PM All to Japan. 
Coke and semicoke______________ 18,778 25,103 oe Thailand 18,825; Japan 3,607. 
Peat including briquets and litter ces 100 Se All to Japan. 
Petroleum: 
Crude_ thousand 42-gallon barrels. _ 116,626 183,919 30,355 Japan 95,119; Singapore 47,014. 
Refinery products: 
Liquefied petroleum gas 
"um HS 163 109 aa Hong Kong 82; Thailand 15. 
Gasoline TE 22,614 18,976 7,323 Japan 10,887 
Naphtha including white spiri 
9 dm 1,938 es All to Hong Kong. 
Mineral jelly and wax _ do- 561 648 48 Hong Kong 243; e 157. 
Kerosene and jet fuel_ _ _ do_ _ _ _ 3,036 2,923 CE Japan 1,529; Hong Kong 1,394. 
Distillate fuel oil do— 15,411 12,340 E Singapore 4, .902; Hong Kong 4,812; 
Japan 1, 390. 
Lubricant? do... 8171 1,032 425 Thailand 322 Hong Kong 191. 


See footnotes at end of table. 
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Table 2.—China: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 


Residual fuel oil 
thousand 42-gallon barrels. . 
Bitumen and other residues 


do____ 
Petroleum cke do... 
Unspecified |... .... do... 


PPreliminary. NA Not available. 


1985 


1986P 


United 
States 


Destinations, 1986 


Other (principal) 


Japan 2,423; Hong Kong 1,298. 


All to Hong Kong. 
Mainly to Japan. 
All to Poland. 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be 
taken as a complete presentation of this country's mineral exports. These data have been compiled from United Nations 
information and data published by the trading partner countries. 


2May include platinum-group metals. 


3Excludes unreported quantities imported by Japan and Hong Kong valued at $120,000 and $105,000, respectively. 
*Excludes unreported quantity valued at $150,000. 


*Excludes unreported quantity imported by Japan valued at $347,000. 


SUnreported quantity valued at $2,000. 
"Less than 1/2 unit. 


Table 3.—China: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkali and alkaline-earth metals 
Aluminum: 
Ore and concentrate 
Oxides and hydroxides |... 
Metal including alloys: 
SC AA ee 
Unwrou ght 


Semimanufactures 


Arsenic: Oxides and acids 

Beryllium: Metal including alloys, all 
form value, thousands 

Bismuth: Metal including alloys, all 


Ore and concentrate 
Oxides and hydroxides _________ 
Metal including alloys, all form 
Cobalt: Oxides and hydroxides 
kilograms. _ 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalumnd ---— 


Copper: 
Ore and concentrate 


Metal including alloys: 
Berap o 8 


Gold: 
Ore and concentrate 
value, thousands_ _ 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. _ 


See footnotes at end of table. 


1985 


127 
80,972 


459 
234,421 


74,099 


16,913 
5 


18,916 
113,839 


27,892 


$5,107 


. 11,000 


1986P 


1 


107,787 


1.141 
91,519 


43,211 
216 


64,679 
144 
2,016 


31,681 
50,539 


34,547 


$1,583 
616 


United 
States 


Sources, 1986 
Other (principal) 


All from Japan. 


Singapore 106,832; Hong Kong 632. 


Hong Kong 622. 
Australia 65,484; New Zealand 


16,134. 
Hong Kong 16,728; ro 11,595; 


West Germany 5,06 
All from Hong Kong. 


All from Japan. 

Pakistan 25,598; Philippines 21,471. 
Japan 203. 

All from Japan. 


Do. 
Canada 30,373; Philippines 17,621. 
All from Hong Kong. 
Yugoslavia 2,000. 


Japan 16,473; Chile 10,092. 
eane 199001 Philippines 18,513; Po- 


and 9,001. 
Japan 19,184; Poland 8,470; Hong 
Kong 5,843. 
All from Philippines. 
All from Japan. 
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Table 3.—China: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite 
Metal 


— — a e a o — — a — i — — 


— — — — a e —— —— — a a e — e — 


rials 
Ferroalloys: 
Ferromanganese.  ...... 
Unspecified 
Steel, primary form 


Semimanufactures 
thousand tons_ _ 


Lead: 
Oxides — — ⁵ vñ] 88 
Meta i including alloys: 
Unwrought ------------- 
Semimanufactures 2 
Magnesium: Metal including alloys, all 
forms =o ir aaa coe 
Manganese: Oxides _____________ 
Mercury und flasks_ — 
v forma s. Metal including alloys, all 


form 
Platinum group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 
Selenium, elemental. . .  . . .... 


Silver: 
Ore and concentrate 
value, thousands. .. 
Waste and sweepings s do- 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces_ _ 
Tin: 


Titanium: 


Metal including alloys, all forme 
Tungsten: Metal including alloys, all 
err ⁵ĩð ee 
Uranium and thorium: 
and concentrate 
Oxides and other compounds 
Zinc: 
Ore and concentrate 
Oxides .—— ⅛²bi nc EE 
Blue powder. e RECS 
Metal including alloys, all form 


Zirconium: Ore and concentrate 
Other: 
Ores and concentrates 
Oxides and hydroxides |... 
Ashes and residues 
Base metals including alloys, all 
i ls es ee e 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
n Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands. _ 
Grinding and polishing wheels and 
stones — on LAUS ke 


See footnotes at end of table. 


1985 


9,176,413 
496,545 


2,092,775 
6,664 

974 
1,742,182 


14,356 


$4,574 


$735 
1,113 


257 
147 


10,852 


56 
4 


21,826 
3,311 


181,514 
100 
16,935 
31,167 
394 


532 


611 
15 
231 
$9 
325 


1986P 


8,708,696 
649,371 
190,185 

120 


31 
858,814 


11,833 


238 
$4,715 
15 
$6,018 
$8 


417,705 


199 
855 


8,448 
196 


202 


$20 
8717 


United 
States 


308,130 


Sources, 1986 
Other (principal) 


Australia 8,708,672. 
sepan 244,582; United Kingdom 
1,966. 


Japan 713,354; Canada 52,105. 

All from Japan. 

Hong Kong 6. 

Argentina 275 183; Australia 178,990; 
Italy 114,30 6. 


a 7,752; West Germany 730; 
pain 663. 


Japan 4; Hong Kong 2. 

All from Hong Kong. 
Japan 1,600; Canada 1,000. 
Hong Kong 42; Japan 31. 

J apan 183; Hong Kong 366. 
All from Hong Kong. 

All from West Germany. 
Hong Kong 82; Japan 73. 


United Kingdom $3,531. 
All from Japan. 


Canada $4,492. 
Canada $6; Singapore $2. 
United Kingdom 17,426. 


All from Hong Kong. 
Hong Kong 296. 


J apan 4,830; Hong Kong 829. 
All from Japan. 


Japan 4. 


All from Japan. 
All from Hong Kong. 


All from Canada. 

Singapore 294; France 100. 

All from Hong Kong. 

Thailand 11,602; Hong Kong 8,301; 
Australia 7,171. 

Australia 10,777; Hong Kong 1,802. 

Canada 260; Hong Kong 166. 


Hong Kong 809. 


Hong Kong 667. 


Hong Kong 136; Japan 40. 
Hong Kong 23. 


Japan $11; Hong Kong $6. 


Hong Kong 311; Italy 166; Japan 121. 
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Table 3.— China: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Clays, crullee9ꝙ ~~ ___ 
iamond: 
Gem, not set or strung 
value, thousands 
Industrial stones do- 


Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, related mate- 


Nitrogenous .. thousand tons 
Phosphatic —- -------——- do... 
Potassic_ - - ------—-—-— do— 
Unspecified and mixed - do- 


Graphite, natur oel 
Gypsum and plaster... esc 
Iodine includi bromine and fluorine .. — 
prn and related materials 
Magn W 0 compounds, unspecified __ _ 
ica: 
Crude including splittings and waste 
baby including agglomerated split- 


Phosphates, crude ------------—- 
Pigments, mineral: 
Natural, crulle 
Iron oxides and h droxides, processed 
Potassium salts, erude 
Precious and semiprecious stones other 
than diamond: 


Natural value, thousands 
Synthetic do— —— 
Salt and brinne 5 


Sodium compounds, n.e 
nate, natural and manufactured 
Sulfate, natural and manufactured 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
gs E S A EE E 8 


uis andquartzite. - --------— 


Elemental: 


Talc, steatite, ee SS eR 
Other: 


Slag and droes, not metal- bearing 
MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 
Coal: 


Anthracite and bituminous. — -- — — — 
Lignite including briquets ~~ ~~ - ~~ 
Peat including briquets and litter 


See footnotes at end of table. 


1985 


21 
49,998 
111,000 
1,131 
$8,164 


$215 
696 


187,579 
315 


1,027 
10,733 
36 


964 
2.034 
1,516 


162,610 
17 


16,129 
514 


254 
6 


18 
11,253 


524,212 
7 


1986P 


254 
25 


3 
1,234,365 


3,755 


$10,815 
$10,257 
953 
289 


10 
88,466 
244,850 
18 


923 
188,302 


$12,082 


$219 
102 


767,315 
141 


United 
States 


$41 


212,189 


139 


Sources, 1986 
Other (principal) 


Canada 243. 


All from Hong Kong. 
U.S.S.R. 662,000; Hong Ko 
Hong Kong 1 9923 Japan 446. 


534,113. 


a ors eae $8,166; Hong 


Be ium Larembourg $4,145; Hong 
ong $2,342. 
Hong Kong 411; Japan 143. 


Hong Kong 283. 
Hong Kong 298. 


All from Hong Kong 

U.S.S.R. 996; akistan 42. 
Tunisia 256; Philippines 244. 
Canada 311; Greece 34. 

itay 55; y 55; Belgium-Luxembourg 46; 


Mainly from E Hong Kong. 
Hong Kong 430. 

Mainly from Japan. 

All from Ja Hong 

Japan 85 ong Kong 47. 
Japan 253 


111 des d 
ail am Morocco. 


All from an Hone Kong. 
Hong Kong 663; Japan 175. 
All from Jordan. 


Hong Kong $11,198; West German 
805 Í 


Hong Kong $120; Australia $49. 
Hong Kong 666. 


NY Kong 377,713; Poland 111,909. 
rom Hong Kong. 


Jordan 49,600; Hong Kong 512. 
Hong Kong 9, 50; I taly bat, 

Hong one 36; 76 Japan 

Hong K se ey 

Ss tom ong Kong. 


Ho ny Kong 299; Netherlands 26. 


All from Hong Kong 
Hong Kong 56; J apan 30. 
Hong Kong 4 461. 


Hong Kong 289; Singapore 30. 
Hong Kong 62. 


All from Hong Kong. 
Hong Kong 2,073; Australia 321. 


Australia 472,343. 
Japan 272; Netherlands 13. 
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Table 3.—China: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
odit 1985 1986P > 

cone a Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels_ _ 958 45,228 116 Hong Kong 43,697; United Kingdom 
Gasoline do- 52, 955 44,732 1.504 Hong Kong 35,808; Belgium-Luxem- 
bourg 5,/38. 

Mineral jelly and wax _ _ _ _ _ do— 2,723 5,579 47 Hong Kong 4,643; Netherlands 433. 
Kerosene and jet fuel do... 15,415 22,069 Em Hong Kong 18,310; Yugoslavia 3,658. 
Distillate fuel oil |... do____ 260,530 10,540,585 300,108 vinee ,824,164; Hong Kong 
Lubricants____________ do- 147,669 217,968 10,521 Hong Kong 142,136; Japan 38,642. 
Residual fuel oil do— 114,080 4,044,305 122,591 Singapore 2,116,548; Hong Kong 
Bitumen and other residues do- 19,543 1,926 -. Singapore 6,060; Hong Kong 1,151. 
Bituminous mixtures do- ___ 303 352 "m Japan 182; Hong Kong 146. 
Petroleum coke... do... 31,836 ES 


PPreliminary. NA Not available. 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be 
taken as a complete presentation of this country's mineral imports. These data have been compiled from United Nations 
information and data published by the trading partner countries. 


2Unreported quantity exported by Japan valued at $3,000. 


SUnreported quantity valued at $5,000. 


*Excludes unreported quantities exported by Australia and Belgium-Luxembourg valued at $3,409,000 and $4,000, 


respectively. 


5Excludes unreported quantity exported by Hong Kong valued at $720,000. 


6337 kilograms of wire valued at $50,000. 
7Unreported quantity valued at $22,000. 


*Excludes unreported quantities exported by Canada and the United Kingdom valued at $85,000 and $1,000, 


respectively. 


Excludes unreported quantity exported by Japan valued at $14,000. 


COMMODITY REVIEW 


METALS 


China produces a wide array of metals. 
Although the output was significant in 
context of world production, it was inade- 
quate to satisfy domestic demand in light of 
the country's large population. The output 
of such commodities as rare earths and 
tungsten was largely export-oriented, meet- 
ing domestic consumption as well as any 
large foreign demand. China was a net 
importer of metals such as aluminum, cop- 
per, and steel for its domestic requirements. 

China's metals generally fell into 10 cate- 
gories; the largest, by tonnage, was iron and 
steel. The light metal category included 
aluminum. The heavy metal category in- 
cluded antimony, bismuth, cadmium, chro- 
mium, cobalt, copper, manganese, mercury, 
nickel, tin, and zinc. The light rare metals 
were beryllium, lithium, and titanium; the 
refractory rare metals were columbium and 
tantalum, molybdenum, tungsten, vana- 
dium, and zirconium; and the rare dispersed 
metals were gallium, germanium, indium, 


and thallium. The rare-earth metals (lan- 
thanide series) and the platinum-group met- 
als were each categorized into its own 
grouping. Gold and silver were the precious 
metals, while the semimetals were arsenic 
and silicon. 

For general reporting, the Chinese litera- 
ture refers to aluminum, antimony, copper, 
lead, magnesium, mercury, nickel, tin, tita- 
nium, and zinc as the 10 major nonferrous 
metals. Overall production of these metals 
in 1987 was about 1.5 million tons. 

Overall, the output of nonferrous metals 
by the end of the seventh plan was to be 
4596 more than that at the end of the sixth 
plan. Individually, China National Nonfer- 
rous Metals Industry projected growth rates 
during 1986-90 of 90% for aluminum, 12% 
for copper, 31% each for lead and zinc, and 
100% for nickel.’ 

Aluminum.—Consumption of aluminum 
exceeded 800,000 tons, of which 40% was 
imported. Under the current economic plan, 
the Government gave priority to developing 
the aluminum sector. New metal produc- 
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tion came from recently completed plants in 
Gansu, Guizhou, and Qinghai. When full 
production capacity is on-stream, total pro- 
duction in 1988 should exceed 600,000 tons. 
Further increases in metal production 
would come from plants under construction 
in Guangxi, Qinghai, and Shaanxi. By 1990, 
the national output capacity was expected 
to reach close to 1.1 million tons per year. 

There were large bauxite deposits in 
Shanxi and in southern China, principally 
in Guangxi, Guizhou, and Hunan. Annual 
mine output of bauxite was expected to 
exceed 4.4 million tons by 1990 to meet the 
demand for metal production and for abra- 
sive, chemical, and refractory uses. Large 
alumina refineries were near the minesites 
at Pingguo, Guanxi; Guiyang, Guizhou; and 
Zhengzhou, Hunan. Collectively, these re- 
fineries were to supply about 85% of Chi- 
na's alumina requirements. 

Copper.—China's consumption of copper 
was 800,000 tons. Domestic metal produc- 
tion constituted 60% of the supply; imports, 
35%; and secondary recovery, the remain- 
der. The country's largest copper-producing 
operation was in Jiangxi Province centered 
around the Dexing mining complex and the 
nearby smelting-refining complex at Guixi. 
The annual output at Dexing-Guixi was 
200,000 tons of copper in concentrate and 
90,000 tons of refined metal. 

Construction continued in the nonferrous 
metal production center at Baiyin, Gansu, 
in northwestern China, which includes cop- 
per smelting-refining facilities. Nearby cop- 
per deposits were to be mined to provide 
feed for Baiyan to produce 110,000 tons of 
copper per year. The only other major 
project for primary metal production was a 
proposed 100,000-ton-per-year refinery in 
Tianjin. A minor but expanding supply of 
copper was secondary metal from China's 
increased activities in shipbreaking. 

Notwithstanding the projected produc- 
tion capacity of 665,000 tons per year of 
refined metal, China was expected to con- 
tinue to import annually 250,000 tons of 
copper. 

Gold.—The planned annual growth in 
gold production was 15% during 1986-90. 
However, the increase in gold output was 
11% in 1986 and only 10% in 1987, reaching 
a total output of 2.3 million troy ounces. 
Heilongjiang, Henan, and Shandong are the 
main gold-producing Provinces. Output 
each in Hebei, Jilin, Liaoning, and Nei 
Monggol varies between 50,000 and 100,000 
ounces annually. Although gold has been 
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reportedly found in 1,000 counties in China, 
mining was being carried out in only 400 
counties. Cooperatives and individuals were 
encouraged to mine gold, which was former- 
ly restricted to state-owned enterprises. 
However, all gold output must be sold to the 
Government. 

Prospecting has revealed 4,000 more gold 
finds in various localities throughout the 
country. Although China’s gold reserves are 
large, they rank sixth in the world after the 
Republic of South Africa, the U.S.S.R., the 
United States, Canada, and Australia. Chi- 
na’s gold-mining sector has an estimated 
work force of 100,000 encompassing pros- 
pecting to mining and research. 

Iron and Steel.—China's steel industry 
centers around 56 plants, of which 14 pro- 
duce more than 1 million tons per year. 
Numerous small iron and steel mills 
throughout the country produce one-fifth of 
the national output. The largest steel com- 
plex, at Anshan, Liaoning, has an annual 
production capacity of 7.5 million tons. 
Anshan was being renovated, and annual 
capacity was to be expanded to 10 million 
tons. The second-largest steel complex, at 
Wuhan, Hubei, was undergoing expansion 
to increase annual capacity from 4.5 to 7 
million tons. The newly completed steel 
complex at Baoshan, outside Shanghai, 
ranks third, and upon completion of its 
second-stage construction, annual produc- 
tion capacity will increase from 3.7 million 
to 6.7 million tons. 

During 1981-85, the annual increase in 
steel production averaged more than 2 mil- 
lion tons, and output rose from 35.6 to 46.7 
million tons. During the seventh 5-year 
plan, the average annual increase was to be 
3 million tons, to reach an annual output 
capacity of 64.1 million tons in 1990. Not- 
withstanding the planned increase in out- 
put by 1990, China will remain fourth in 
world production after the U.S.S.R., Japan, 
and the United States. 

China’s output in 1987 of crude steel was 
56.0 million tons; rolled steel, 43.9 million 
tons; pig iron, 53.9 million tons; and iron 
ore, 151.5 million tons, representing an 
average increase of 8% each. 

In addition to plant expansions previous- 
ly mentioned, expansions were slated for 
the steel complexes at Ma’anshan, Anhui; 
Xuanhua, Hebei; Maashan, Jiangsu; Benxi, 
Liaoning; Laiwu, Shandong; and Panzhi- 
hua, Sichuan. New steel complexes were 
proposed for Meishan, Jiangsu; Shenzhen, 
Guangdong; and Ningbo, Zhejiang. Mini- 
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mills were proposed for Meizhouwan, Fu- 
jian; Guangzhou, Guangdong; and Beihai, 
Guangxi. 

An iron and steel seminar that was to be 
held in Beijing in late 1987, cosponsored by 
the U.S. Department of Commerce and 
China's Ministry of Metallurgical Industry, 
was canceled. The seminar was to explore 
avenues to finance the modernization and 
expansion of China's steel industry. Subse- 
quently, the State Council gave approval for 
the establishment of China Internationa: 
Iron and Steel Investment Corp., whose 
charter was to attract foreign funds and to 
import technology and equipment for ac- 
celerating the growth of the domestic steel 
industry. 

China has 120 shipbreaking yards em- 
ploying 40,000 workers. Most of the ship- 
breaking activities, which provide scrap 
metal for the steel sector, were in Dalian, 
Fuzhou, Guangzhou, Lianyungang, Qing- 
dao, Qinhuangdao, Shanghai, Tianjin, Xia- 
men, and Yantai. Although the industry is 
new to China, the country was the world's 
third largest in shipbreaking. Moreover, the 
state has allocated funding to upgrade tech- 
nology as well as to expand shipbreaking 
capacity. By 1990, China's shipbreaking ca- 
pacity was expected to rank second in the 
world. 

Lead and Zinc.—China's annual demand 
for lead and zinc was 185,000 tons and 
500,000 tons, respectively. The large refin- 
eries were in Huludao and Shenyang in 
Liaoning and Zhuzhou, Hunan. Output ca- 
pacity at these plants, as well as at the 
refinery at Shaoguan, Guangdong, was 
being expanded. The lead-zinc mine at 
Fankuo, Guangdong, was being expanded to 
provide feed for metal production at Shao- 
guan. New annual production of 50,000 tons 
of lead and 100,000 tons of zinc was to begin 
in 1988 at the nonferrous metal production 
center in Baiyun, Gansu. By 1989, China's 
annual capacity to produce lead was ex- 
pected to reach 250,000 tons and for zinc, 
400,000 tons. Currently, China imports 
10,000 tons of lead and 200,000 tons of zinc 
annually. 

Rare Earths.—China's verified reserves 
of rare earths at Bayan Obo alone were the 
largest in the world. Rare-earth production 
in 1987 reached 18,000 tons, probably re- 
placing the United States as the world's 
largest producer. In addition to approxi- 
mately 30 producing refineries, there are 
300 universities and research institutes en- 
gaged in rare-earth extraction and applica- 
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tion. Consumption of rare earths in China 
exceeds 5,000 tons per year. The uses were 
extensive and included mischmetal in iron 
and steel, petrochemicals, optical glass, tan- 
ning, dyeing, agriculture, and laser and 
microwave technology. China was a large 
exporter of rare earths and yttrium to 
Japan and Europe. 

Tin.—China's reserves of tin were esti- 
mated to constitute as much as one-quarter 
of the world's total reserves. Its tin reserves 
were concentrated in the south, stretch- 
ing from Hunan, through Guangdong and 
Guangxi, to Yunnan. The country's largest 
tin producer was Yunnan Tin Corp., fol- 
lowed by Dachang Tin Mining Bureau in 
Guangxi. The combined annual tin output 
of these two accounted for more than 60% 
of China's production of tin-in-concentrate. 
Although China is a tin-rich nation, it plays 
a minor role in world commerce, with ex- 
ports averaging only 7,000 tons of ingot and 
5,000 tons of ore during 1985-86. 

Tungsten.—China had large resources of 
tungsten in wolframite and scheelite, and 
its reserves were equivalent to three times 
those of the rest of the world. The large 
tungsten occurrences were in southern Chi- 
na, mainly in Jiangxi, Hunan, and Guang- 
dong Provinces. The mining and processing 
of tungsten ore was by China National 
Nonferrous Metals Industry, whose market- 
ing subsidiary was responsible for exporting 
tungsten products. China ranks first in 
world production of concentrate, and its 
exports of tungsten products have account- 
ed for up to 50% of tungsten world trade. 
Jiangxi was the largest producing Province, 
followed by Hunan. Ten large tungsten 
mines were in operation in southern Jiang- 
xi, which was considered the tungsten capi- 
tal of China. 

China's exports continued to be mainly 
concentrates, not value-added products. In 
1985, the China Tungsten Industry Associa- 
tion was formed in Nanchang, Jiangxi, with 
membership from the various mining, proc- 
essing, and metallurgical operations. This 
association was to coordinate and assist the 
various tungsten mining operations and ore 
processors in producing higher quality 
goods and materials. 

Inferior technology and products notwith- 
standing, China continued to dominate the 
world's export market for tungsten in 1987. 
By the mid-1980's, tungsten producers in 
Europe and the United States were peti- 
tioning for restraint in China's export vol- 
ume and price. With no restraint notice- 
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able, U.S. producers of ammonium para- 
tungstate (APT) and tungstic acid petition- 
ed for official relief through the U.S. Inter- 
national Trade Commission (ITC). On June 
5, 1987, the five commissioners of the ITC 
unanimously voted that there was market 
disruption with respect to imports from 
China of APT and tungstic acid for the 
following reasons: 

1. The domestic industry has suffered 
losses in employment, profits, and produc- 
tion. 

2. The economic costs of relief in terms of 
consumer cost, inflationary impact, and na- 
tional economic welfare would be small 
because of the small size and structure of 
the domestic industry. 

3. Relief will help maintain a viable 
domestic processing industry, because tung- 
sten was a strategic metal and the legislat- 
ed national stockpile was based on contin- 
ued domestic processing capabilities. 

4. Imports from China were at very low 
levels around 1980 but nearly tripled be- 
tween 1982 and 1986, when they accounted 
for 85% of imports and 17.8% of US. 
consumption. Imports from China as a per- 
centage of consumption had risen to 28.6% 
in the first 4 months of 1987. 

5. Other countries were considering pro- 
tecting their producers, which would in- 
crease pressure on the U.S. market to ab- 
sorb additional imports. 

6. An orderly marketing agreement was 
likely to deal more effectively with possible 
circumvention of the import restrictions. 

On September 28, 1987, the Governments 
of the United States and China entered into 
an orderly marketing agreement with re- 
spect to trade in APT and tungstic acid, 
effective October 1, 1987. Chinese exports to 
the United States were restricted as follows: 


Specified 
limit 
(million 
pounds of 
tungsten 
content) 
If entered during the period from Oct. 1, 
1987, through . 91, 1987, inclusive _ _ _ 0.425 
If entered during the period from Jan. 1, 
1988, through Dec. 31, 1988, inclusive 1.81 
If entered saan, ue riod from Jan. 1, 
1989, through . 31, 1989, inclusive 1.94 
If entered during the period from Jan. 1, 
1990, through . 41, 1990, inclusive 2.05 
If entered during the period from Jan. 1, 
1991, through Sept. 30, 1991, inclusive 1.50 


To offset U.S. quota limitations, China 
was expected to increase its exports of 
tungsten in the form of ore and concentrate; 
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miscellaneous compounds; metal, alloys, 
and carbide; and waste and scrap to offset 
the loss in shipments of APT and tungstic 
acid. 


INDUSTRIAL MINERALS 


China’s production of industrial minerals 
was large and extensive. The industry was 
largely composed of the Ministry of Chemi- 
cal Industry (MCI) and the State Adminis- 
tration of Building Materials (SABM). MCI 
employs more than 2.8 million people in 
more than 550 chemical works, while 
SABM has more than 4 million people in 
50,000 enterprises. MCI was responsible for 
pyrite, phosphate and chemical fertilizer, 
sulfur, caustic soda, soda ash, and a wide 
spectrum of other chemical products. 
SABM’s jurisdiction included cement and 
ceramics, glass, and other products includ- 
ing asbestos, clays, graphite, gypsum, mag- 
nesite, and mica. 

Other companies included China Petro- 
Chemical Corp., also known as SINOPEC, 
and China National Non-Metallic Minerals 
Industry Corp. Although China’s output of 
industrial minerals was largely domestical- 
ly consumed, the large excesses in produc- 
tion of barite, clays, feldspar, fluorspar, | 
graphite, magnesite, and talc were export- 
ed 


Barite.—China was one of the world's 
largest producers of barite. The largest 
mining operations were in Guangxi and 
Guizhou, constituting collectively more 
than 75% of the national output. Signifi- 
cant barite resources exist in Fujian, Hubei, 
Hunan, and Shandong. Because of the low 
world price of petroleum, China's export of 
barite used as a drilling mud declined from 
1.1 million tons in 1982 to 0.8 million tons in 
1987. Close to 71% of China's shipments of 
barite was to the United States. 

Bauxite.—China was a significant pro- 
ducer of both metallurgical and refractory 
bauxite from mining operations in Guangxi, 
Guizhou, Hunan, and Shandong. In 1987, 
exports of bauxite totaled 516,000 tons. 
Shipments to the United States included 
148,000 tons of refractory-grade bauxite and 
136,000 tons of metallurgical-grade bauxite. 

Fluorspar.—China had historically been 
a major producer and exporter of fluorspar. 
Annual mine output may be more than 1 
million tons. During 1986-87, exports of 
fluorspar have averaged more than 700,000 
tons per year with about one-half of the 
annual shipments destined for Japan. In 
1987, fluorspar shipments to the United 
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States were 38,377 tons valued at $2.9 mil- 
lion. 

Magnesite.—China's largest magnesite 
mining operation was southeast of Anshan 
in Liaoning Province, which was perhaps 
the largest magnesite deposit in the world. 
Annual mine output of magnesite was esti- 
mated at 2 million tons. About one-quarter 
of the production was exported principally 
to Japan with lesser quantities to the Fed- 
eral Republic of Germany. Shipments to the 
United States were 52,006 tons valued at 
$7.1 million. 

Talc.—China was a major producer of talc 
with annual mine output estimated at 1 
million tons. The three large talc mining 
bases were Long Sheng in Guangxi, Hai 
Cheng in Liaoning, and Hai Yang and Ye 
Xian in Shandong. In 1987, total exports of 
talc were 638,009 tons with more than one- 
half shipped to Japan. U.S. receipts of 
Chinese talc were small, valued at $563,000. 


MINERAL FUELS 


Energy development remained a key ele- 
ment in the national economy. The coun- 
try's installed thermal-power electric gen- 
erating capacity was 73 million kilowatts, 
accounting for 70% of the total power gen- 
erating capacity. In 1988, 496 billion 
kilowatt-hours of electricity was produced, 
of which only 99.5 billion kilowatt-hours 
was from hydropower plants. 

In addition to 1,500 small- and medium- 
size thermal powerplants, China had 75 
plants each with a generating capacity of 
more than 250,000 kilowatts, and 6 power- 
plants each with an installed capacity of 
more than 1 million kilowatts. There were 
four large power grids each with a capacity 
of more than 10 million kilowatts. Thermal 
powerplants under construction mainly in 
the open coastal cities, major ports, and 
coal-producing areas have a combined gen- 
erating capacity of more than 30 million 
kilowatts. 

China imports large power-generating 
equipment. However, the power machinery 
plant in Harbin can produce thermal power 
generating units with capacities up to 
600,000 kilowatts. The other power-gener- 
ating equipment manufacturing facilities 
were in Beijing, Deyang, and Shanghai. The 
manufacturing bases for power transform- 
ers and transmission equipment were in 
Xi'an and Shenyang. 

China's plans for nuclear power genera- 
tion were minimal. Construction of a 300- 
megawatt plant at Qinshan in Hangzhou 
Bay was under way. Startup of the nuclear 
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powerplant with two 900-megawatt reactors 
at Daya Bay in Guangdong was expected in 
1992. 

There were four experimental stations for 
wind-driven generators in China — Beijing, 
Jiangsu, Nei Monggol, and Zhejiang. Wind 
power generators were an effective means 
to ease power shortages in pastoral and 
remote areas. There were about 10,000 sets 
of 50-watt to 100-watt wind power genera- 
tors in use in Nei Monggol. An 800-kilowatt 
wind power station, the largest in China, 
was in operation on an island off Fujian. 

Two types of 3,000-watt wind power gen- 
erators to be used in north and south China 
have passed technical appraisal and were 
undergoing further testing. In addition, the 
design of a 200-kilowatt generator had been 
completed. China's potential wind power 
energy exceeds 1 billion kilowatts, of which 
160 million kilowatts was considered of 
harnessable value. China's utilization of 
other nonconventional energy sources in- 
cluded geothermal steam, biogas, and ani- 
mal chips. 

Coal. — China's premier energy source 
was coal, which accounts for 76% of all fuel 
consumption. Hence, the development of 
the coal industry was given high priority. 
China had large coal resources with verified 
reserves in excess of 800 billion tons. The 
verified reserves in Shanxi and Nei Mong- 
gol alone accounted for more than 50% of 
the nation's total. There were also large 
coal reserves in Anhui, Guizhou, Ningxia, 
and Shaanxi. 

In 1987, there were 27 new mines that 
went into operation, raising coal production 
capacity by 24 million tons. Total mine 
output of coal was 925 million tons, an 
increase of 696 over production in 1986. The 
target for increasing coal production was 25 
million tons per year in the present econom- 
ic plan and in the ensuing 5-year plan, 
which ends in 1995. At yearend 1995, annu- 
al coal production capacity was expected to 
reach 1.1 billion tons. Smaller subsequent 
increases in annual production capacity 
were planned, so that by the year 2000, coal 
production would reach 1.2 billion tons per 
year. 

The largest coal mine in China was at 
Antaibao, in Pinglu and Shuoxian Counties 
in the Province of Shanxi. This surface 
mine was a joint venture between Island 
Creek of China Coal Ltd. (52.5%), a subsid- 
iary of Occidental Petroleum Corp. of the 
United States, and Pingshuo First Coal 
Corp. (47.5%). The mine was developed with 
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a total investment of $650 million. It covers 
18.5 square kilometers and contains coal 
reserves of 450 million tons in eight seams; 
three seams were currently being mined. 
The mine was designed to produce 15 mil- 
lion tons of raw coal per year, which would 
yield 12 million tons of marketable coal— 
9.4 million tons for export and 2.6 million 
tons for domestic use. The coal preparation 
plant had four independent automated sys- 
tems, each capable of washing 750 tons of 
coal per hour. 

The transportation of coal from the An- 
taibao Mine to the Port of Qinhuangdao on 
the shore of Bohai Bay, some 890 kilometers 
east, will be by rail. The modern rail link 
would provide low cost transportation for 
the coal. A new single rail line had been 
completed, which would be electrified and 
double-tracked by 1989. The coal facilities at 
the port will also be upgraded by early 1989 
to accommodate a 1.5-million-ton stockpile 
and a 30-million-ton-per-year throughput, 
making it the largest coal terminal in Chi- 
na. 

Development of China's largest coalfield 
was in progress at Shenfu in the northern 
tip of Shaanxi Province. The verified re- 
serves at Shenfu total 150 billion tons, 
covering an area of 13,000 square kilome- 
ters. Shenfu had high-quality coal with low 
ash, sulfur, and phosphorus content. Large 
coal seams lie near the surface, facilitating 
extraction. A 169-kilometer-long railway 
line was being constructed to link the mine 
with Baotao, Nei Monggol. Upon comple- 
tion in 1988, the railway would transport 10 
million tons of coal annually. Also under 
construction were auxiliary projects such as 
highways, bridges, and infrastructure for 
housing, commercial facilities, and telecom- 
munications. 

New coal mines under construction in 
China have a combined annual production 
capacity of 140 million tons. In addition, 77 
state-owned coal mines were being modern- 
ized by upgrading production technology 
and equipment. Large mines newly commis- 
sioned and in full production included 
Zhenchengdi, Shanxi (annual production 
capacity of 4.5 million tons); Yangquan No. 
2, Shanxi (4.4 million tons); Duerping, 
Shanxi (3.0 million tons); and Nanshan, 
Heilongjiang, (2.4 million tons). 

There were more than 60,000 local coal 
mines, which accounted for more than 50% 
of the national output. In state-owned 
mines, 50% of the coal was mined by 
machines in the large mines. The national 
capacity for coal washing was minimal at 
140 million tons. 
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China exported 16 million tons of high- 
quality coal to Japan, North Korea, the 
Philippines, France, Indonesia, Belgium, 
Denmark, Hong Kong, and other countries. 
The origin of exported coal included the 
mines at Datong, Huaibei, Kailuan, and 
Zaozhuang. Most of the coal was shipped 
from the Ports of Lianyungang, Shijiushuo, 
and Qinhuangdao. Under the seventh 5- 
year plan (1986-90), coal exports were to 
total 100 million tons. 

Petroleum and Natural Gas.—In 1987, 
production of crude oil totaled 978 million 
barrels. The bulk of the output was from 
onshore wells; less than 1% was from off- 
shore production. The Daging Oilfield in 
Heilongjiang, China’s largest oil-producing 
base, produced 409 million barrels, or 40% 
of the national output, followed by Shengli 
Oilfield in Hebei with 219 million barrels, 
and Liaohe Oilfield in Liaoning with 80 
million barrels. Most of the remaining pro- 
duction was from oilfields in Dagang, Hua- 
bei, Junggar, and Zhongyuan. More than 7 
billion barrels of oil reserves were added to 
the national total as a result of new dis- 
coveries in east China—Daging, Shengli, 
Liaohe, Zhongyuan, Dagang—and other 
parts of the country including Xinjiang, 
Qinghai, Gansu, Nei Monggol, and Guangxi. 
The small production offshore was from two 
operations in Bohai (Weizhou and Beibu) 
and an operation at Wei in Nan Hai. Three 
oil-bearing structures were discovered in 
the Gulf of Liaodong. Oil and gas discov- 
eries were also made in Liaodong, at the 
mouth of the Pearl River, and in Bohai. A 
large, deep gasfield was discovered on the 
banks of the Huang He, and new gas re- 
serves were reported in eastern Sichuan. In 
addition, fields with more than 175 billion 
cubic feet of gas reserves have been discov- 
ered in Yinggehai and in the Tarin Basin in 
Xinjiang. China's reserves of natural gas 
were estimated to be more than 700 trillion 
cubic feet. The production of natural gas in 
1995 was expected to double the present 
output level. 


! Physical scientist, Division of International Minerals. 
2Where necessary, values have been converted from 
Chinese renminbi (RMB) to U.S. dollars at the rate of 
RMB3.72= US$1.00 for 1987. 
3Beijing Review (Beijing). Communique on the Statistics 
for 1987 Socio-Economic Development. V. 31, No. 10, Mar. 
7, 1988, pp. 1-8. 
‘Economic Information & Agency Hong one? Statisti- 
cal Yearbook of China 1986. Dec. 1986, 761 
sChina Book Resources Ltd. (Hon g Kon : 
Republic of China Year Book 1987. Oct. 1987 646 
China Resources 55 . Ltd. (Hong Kong). 
Almanac of China’s Foreign Econo 
Trade 1987. Aug. 1987, 949 pp. 
Huang Jichun. The Rising of China's Nonferrous Met- 
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The Mineral Industry of 
Colombia 


By H. Robert Ensminger’ 


Colombia is richly endowed with energy 
resources, primarily coal, hydropower, nat- 
ural gas, and petroleum. Recent develop- 
ments have altered the country's energy 
trade balance from one of importation to 
exportation. The dramatic increase of fossil- 
fuel exports has been due largely to the 
emergence of coal as well as the resumption 
of crude oil exports. The El Cerrejon coal 
operation has continued to show increased 
production yearly since its inauguration in 
1984. 

The economy did well in 1987 with the 
gross domestic product (GDP) reaching 
$34.5 billion* in terms of current prices. 
This represented a real growth of 6% versus 
the 5% growth of 1986. The inflation rate 
for 1987 was in excess of 2096, which was 
high for Colombia. Some foreign debt 
rescheduling operations occurred involving 
banks and major companies such as Cerro 
Matoso S.A., the nickel mining company, 
and Cementos Samper S.A.; however, a 
wholesale rescheduling of external public 
and private debt did not transpire. 

Until recently, the nonenergy mineral 
sector has not been an important segment 
of the economy, but the sharp rise in inter- 
national nickel prices, in concert with a 
major revival in gold mining plus the devel- 
opment of other nonfuel mineral resources, 
may cause this sector to become much more 
important in the ensuing years. 

Columbia's mineral export picture show- 
ed marked gains relative to the traditional 
coffee exports. The combined value of crude 
and fuel oil exports doubled relative to 
those of 1986. The export of nonenergy 
minerals increased 37.3% over that of 1986. 
Exports other than coffee accounted for 
60% of the total exports in 1987 com- 
pared with 40% in 1986. For the first time 


since 1976 petroleum was a significant ex- 
port of Colombia. 

Despite Colombia's reputation as one of 
the best managed economies in Latin Amer- 
ica, private foreign investors remained 
wary over investment risks, principally be- 
cause of domestic violence. In the past 10 
years, the largest foreign investments have 
been in petroleum, coal and nickel projects, 
but these huge initial investments are un- 
likely to be repeated in the near future. The 
Government attempted to promote interest 
in other sectors of the mineral industry and 
worked to improve trade and investment 
with the Asian-Pacific Basin. Closer trade 
ties with Japan have been discussed, and 
South Korean investment in the Conastil 
shipyard was on schedule. 

The Government made new moves in 
1987 to greatly liberalize foreign investment 
regulations. Important steps were taken to 
lessen the state's role as entrepreneur and 
to actively encourage more private invest- 
ment. These steps included tax reforms, 
especially incentives for investment in pe- 
troleum and mining, and the encourage- 
ment of 10096 foreign ownership in petro- 
chemicals. The Government officially began 
Steps to make private the 16 industri- 
al firms in which the state has a share 
through the Instituto de Fomento Industri- 
al (AFD. Foreign companies were encourag- 
ed to apply for licenses to mine gold in the 
Guianía region as the Government became 
interested in exploiting the potential of the 
area. The Guainía gold region is in the 
eastern part of Colombia near the Brazilian 
and Venezuelan borders. 

Empresa Colombiana de Petróleos (ECO- 
PETROL), the state oil company, initiated a 
5-year exploration program that calls for 
drilling 28 wildcat wells annually compared 
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with 4 or 5 wells per year in the recent past. 
Colombia also began adopting measures 
with a view toward maintaining the explo- 
ration rate of associated private companies. 


the first time, plans were made to open 
large tracts in the Pacific coast area, both 
inland and offshore. 


PRODUCTION 


Production of crude petroleum in 1987 
increased by 27% over that of 1986. This 
large increase in production placed Colom- 
bia fourth among the largest crude petrole- 
um producers in Latin America after Mexi- 
co, Venezuela, and Brazil The large in- 
crease in production has enabled Colombia 
to increase dramatically its exports of petro- 
leum. Colombia also increased its produc- 
tion of coal by 38% over that of 1986. The 
production levels for coal were projected to 
reach 18.5 million tons for 1988 and 21.6 
million tons for 1989. 

Colombia, the ninth largest gold producer 
among the market economy countries and 
second largest in Latin America after Bra- 
zil, saw its gold production decrease by 51% 
less than that of 1986, which was a record 
low. The decrease was due partly to guerril- 


la attacks, but mainly to the cessation in 
midyear of the premium paid by the Central 
Bank for gold purchases. Consequently, the 
already rampant smuggling increased con- 
siderably and official production figures 
were in reality only figures for gold sold to 
the Central Bank. 

During the year, Carbones de Colombia 
S.A. (CARBOCOL) released ambitious plans 
to become the world's largest steam coal 
and specialized coal supplier to internation- 
al markets by the year 2000. The new 
program involves the development of major, 
Steam-coal surface mines. The five new 
mines were to be near shipping routes on 
the Caribbean coast and in a 400-square- 
kilometer zone around El Cerrejon in the 
Guajira. 


Table 1.—Colombia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987 
METALS 
Aluminum, baux ite 560 560 2i tem PR 
Co per, mine output, Cu content 1 234 -— 
DAD i eh ha 8 troy ounces_ _ 416,517 730,670 1,142,385 1,285,878 853,468 
Iron and steel: 
Iron ore and concentrate thousand tons 456 441 439 523 615 
Pig ifon Emm do 241 271 246 319 320 
Ferroalloys: Ferrosilicon® tc! 1,200 1,200 1,200 1,200 1,200 
Steel, crulle _ thousand tons. — 482 499 570 607 615 
Semimanufactures, hot- rolled do- 374 412 468 512 263 
Mine output, Pb content 154 51 82 202 158 
T M ieri (secondary? ________________ 3,000 3,000 3,000 4,000 4,000 
Mine output, Ni content 17,457 21,885 15,434 r 22, 600 25,200 
Ferronickel, Ni conten 13,060 17,064 11,800 *18,600 20, 700 
Platinum-group metals... . troy ounces. .. 10,302 10,106 ,650 14,368 20,528 
SUV OR uuu nuce ee eet 132,392 153,445 168,770 187,188 160,277 
Zine, 1 mine output, Zn content... eu = ; ,000 ond 
INDUSTRIAL MINERALS 
% d LI EL 5,400 9,982 12,435 €13,000 €18,000 
Barne eenn E E 3,839 3,340 5,050 4,198 4,189 
Cement, hydraulic thousand tons. — 4,121 75,215 75,394 6,011 5,965 
ys: Kaolin -——-—-----------------—-—- ,010,543 88,307 1, 041, 151 1,155,267 1,221,000 
Diatomite 630 630 630 630 630 
8 Mp VE er A ĩͤ E 31.400 32,000 34,308 35,722 33,760 
Gypsum _______________ thousand tons 238 260 250 295 302 
Line , hydrated and quicklime . . do- 1. 300 1,300 1,300 1,300 1,300 
esite c te A a as EL: 1,600 1,600 1,600 314,936 15,000 
Nitrogen: N content of ammonia |... 101,900 93,700 99,400 *100,000 *100,000 
Phosphate rock 16,944 11,480 24,249 28,626 34,000 
Precious and semiprecious stones: Emerald“ 
carats _ 1,011,345 394,181 337,950 634,561 886,551 


See footnotes at end of table. 
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Aube 1.—Colombia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987? 
INDUSTRIAL MINERALS —Continued 
Salt: 

Rein ( thousand tons 271 271 236 221 205 
SGG do- 423 664 494 501 450 
Total zx oh n ceo eiue do____ 694 935 730 728 655 
Sodium compounds, n.e.s.: Sodium carbonate. _ _ _ 118,290 129,440 113,209 112,920 €125,000 

Stone and sand: 

ONG ets ENE A re eat E CN 6,454 4,575 3,107 5,334 5,834 
Dolom ite thousand tons 12 15 15 14 33 
Limes tone do— 10,685 11,565 11,756 *12,000 *12,000 

je o oou CL A E 15,500 15,171 16,993 19,568 17,500 
Sand excluding metal-bearing.... -—--------—- ,000 521, 578 511,587 516,215 602, 400 
Sulfur: 
Native (from ore: 81,476 36,245 41,374 36,038 41,490 
Byproduct, from petrol um 5,530 10,430 9,790 *10,000 *11,000 
Mͤõĩ§ĩ§ĩ7röi ⁵ĩ UC 8 37,006 46,675 51,164 €46,038 €52,490 
Talc, soapstone, pyrophyllite ____________ _ 6,639 6,785 8,611 9,013 11,927 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 18,000 18,000 18,000 18,000 18,000 
Metallurgical- -—---—----— thousand tons 593 603 618 630 759 
aN E re a ate fs Sk rr 4,460 6,034 9,088 11,540 13,835 
r eT FN = ERN 5,053 6,637 9,706 12,170 14,594 
Coke, all types 550 550 550 550 600 
Gas, natural: Gross million cubic Tee = 184,950 182,100 182,700 *185,000 *190,000 
Natural gas liquids:? 
Prop ane thousand 42-gallon barrels. — 2,800 2,840 2,840 2,840 2,900 
Butane. - ----------------—— do— 600 600 600 600 650 
Natural gas oline do- 800 800 800 800 850 
Total — ure eS do... 4,200 4,240 4,240 4,240 4,400 
Petroleum 
Crude auus ie do- 55,488 61,153 64,352 110,714 147,843 
Refinery products 
Gasoline: 
Aviation do... 423 317 342 313 350 
Mete do— 21,152 22,916 21,432 24,589 26,000 
Jet fue!!! do_ _ _ — 4,140 3,487 3,651 3,829 24, 000 
Keros ene do- 2,246 2,017 2,156 2,147 €2,150 
Distillate fuel oil |... do... 10,367 10,507 11,150 11,152 *11,200 
Residual fuel oil .. „ do... 20,257 20,027 19,825 21,017 922,000 
Lubricant 2-2 -- Os dice 657 657 657 730 750 
Liquefied petroleum gas (propane) 
fo POENE 3,388 3,641 3,702 2,182 €2,800 
Asphalt and bitumen do... 981 967 926 97 91,000 
Refinery fuel and losses and unspecified 
produetss do 1,138 1.208 1,029 1,915 2, 100 
r do— 64,749 65,744 64,870 69,447 972,850 


*Estimated. Preliminary. "Revised. 

1Table includes data available through Aug. 1988. 

Startup of open pit asbestos mine was in 1981. 
figure 


*Reported i 
“Based on registerod exports by the Banco de la Republica. 


TRADE 


The total value of exports in 1987 was 
$5.1 billion, about the same level as that of 
1986. Coffee exports decreased by 39%, 
fossil fuel exports increased 95%, and non- 
traditional exports increased 1996. Fossil 
fuels composed 31.7% of the total exports 
for 1987 while “new exports" made up 33%. 
Non-fossil-fuel mineral exports increased 
81.396 in 1987. 


In 1986, Colombia exported crude petrole- 
um for the first time since 1975. In 1987, the 
crude petroleum exports exceeded the 1986 
total of 31.3 million barrels by 60%. Colom- 
bia's total petroleum product exports, which 
included primarily residual fuel oil and 
other refined petroleum products, were esti- 
mated at approximately $476 million. 

Exports of coal increased from $224 mil- 
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lion in 1986 to $269 million in 1987. Practi- 
cally all of the exported coal came from the 
Cerrejon Norte Mine. CARBOCOL exported 
4.6 million tons and International Colombia 
Resources Corp. (INTERCOR), a subsidiary 
of Exxon Corp. 3.7 million tons. Europe 
received 81% of the coal exports, the West- 
ern Hemisphere 12%, and the Far East the 
remainder. Colombia's steam coal exports 
wil reach approximately 8% of the total 
world trade market by the end of the 1980's. 
Colombia's total coal exports were projected 
to reach 21 million tons by the mid-1990's. 

Emerald exports valued at $47 million 
increased by 38% over that of 1986, while 
cement exports increased by 12% to $48 
million. 
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The six mineral-related items listed below 
represent 35% of all exports in 1987, com- 
pared with a 1296 share in 1982 when crude 
oil exports were not included. The values of 
the mineral-related items were as follows, 
in million dollars: 


Commodity 1984 1985 1986 1987 
Crude oil a 320 884 
Fuel oil 444 407 284 416 

3 59 151 224 269 
Ferro nickel! 81 53 63 70 
Cement 38 46 43 48 

era ld 31 25 34 41 
Total 653 682 968 1,794 
Total exports_ _ _ 3,469 3,768 5,008 5,058 


Table 2.—Colombia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1984 
METALS 
Aluminum: 
Oxides and hydroxides F "E 
Metal including alloys: 
Scrap — A mu ee 64 
Semimanufactures ______ — 49 
Copper: 
and concentrate 894 


Metal . alloys, semimanu- 


facturetsss ccc ccc 2l 6 
Iron and Steel: Metal: 
Pig iron, cast iron, related materials 1 
Ferroalloyhss 33,938 
Semimanufactures: 
Bars, rods, angles, shapes, sections 176 
Universals, plates, sheets 750 
Hoop and strip 18 
DO earch at Recent We! 19 
Tubes, pipes, fittings... 126 
Castings and forgings, rough ___ 212 
Ore and concentrate 620 
Metal including alloys, semimanu- 
facturee s 2 
Nickel: 
Metal including alloys, semimanu- 
factures _— - - —----------------— 1 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $8,930 
Silver: 
2 Apt 5 PREIS ae "— $341 
etal including alloys, unwrought 
anc peru wrought _____ do... $488 
Tin: Metal including alloys: 
Scrap TESA e y eh ae CROIRE 2 
Semimanufactures 
value, thousands 
Zinc: Oxides —————---------——-— 105 
Other: Oxides and hydroxides 22 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
narai Corundum, emery, pumice, " 
Grinding and polishing wheels and 
3 value, thousa’ ds. .. $23 


See footnotes at end of table. 


Destinations, 1985 


1985 : 
ens Other (principal) 
6 ES All to Venezuela. 
82 82 
42 ne Ecuador 24; Panama 15; Vene 
zuela 2. 
300 — All to Japan. 
6 UN Panama 3; Venezuela 3. 
1 -— All to Guatemala. 
28,548 1,895 ir yr m 19,952; France 
730 are All to Venezuela. 
20 20 
20 UM All to Panama 
122 VS Venezuela 73; Peru 32, Domini- 
can Re ublic 14. | 
199 70 Panama 15; Haiti 36. 
332 i e Venezuela 331; Ecuador 1. 
198 -— All to Belgium-Luxembourg. 
475 TET All to Japan. 
$11,625 $11,625 
$211 e All to Sweden. 
$518 $80 Panama $438. 
$12 $12 
46 "I Guatemala 36; Costa Rica 5; 
Honduras 5. 
13 DRE All to Venezuela. 
$4 - 


Ecuador a Costa Rica $1; 
Guatemala $1. 
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Table 2.—Colombia: Exports of mineral commodities! —Continued 


Destinations, 1985 
Commodity 1984 1985 United r (principal) 


Cali... d 645,250 849,974 642,699 Haiti 72,7 175 Suriname 56,802. 
G —T—TB 504 1 20 Ecuador idad and 
Tobago 54. 
Clays, crudeee 84 1,586 -— Venezuela 1,086; Ecuador 500. 
Diamond: Gem, not set or strung 
value, xs $29 $3 rm $26. 
F , fluorsper, related materials HM 10 om to Venezuela. 
F materials: Manufactured: 
OL o A EA 12,970 15,028 8,519 * 1929 . 
Ni O06 eee ae du a 35 -. All ey ied 
Unspecified and mie 81,696 . M 848 oem 23, 110; E Salvador 
G and plaster ------------- 76 61 oe Ale p tar gad 
VVV 21 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands. — $24,783 $25,194 $2,192 1 Jedi 2; Switzerland $724. 
Salt and brine. 22 ---- 816 zs 
Sodium compounds, n.e.s. 
te, manufactured 50 = 
Sulfate, manufacture 547 450 cm 9 402; Brazil 27; Vene- 
zue : 
Stone, sand and gravel: Sand other than 
ATH ĩ² 5 125 118 — All to Ecuador. 
Elemental, crude including native and 
ESCENA 8 8,418 1,870 -—- Ecuador 1,283; Panama 105; 
1355 Guatemala 82. 
Tale, peus aaa pyrophyllite 240 — All to Venezuela. 
MN ear E ety MD 765 604 — All to Ecuador. 
Ven se go dei DR 19 — All to Venezuela. 
MINERAL FUELS AND RELATED 
MATERIALS 
Aapan and bitumen, natural 63 63 — All to Ecuador. 
xe DE d ͤ I E 8,887 8,845 Ecuador 2,561; Chile 784. 
Coal A All grades excluding briquets .. _ — — 121,242 8,165,689 511,818 aria 465,189; Finland 
Coke and semicoke ._~_____ 55,068 84,857 — Venezuela 23,190; Cuba 7,186; 
Netherlands 2.000. 
Petroleum refinery products 
Gasoline, motor 42 gallon barrels_ _ 2,159 731 NA Guatemala 9; i 122. 
Mineral jelly and wax _ ......— do— --— MM 11,679 9,594 Netherlands 1 ,598; Italy 480. 
Kerosene and Jet fuel di. 156,222 971,238 NA NA. 
Distillate fuel oil 3 87,509 21,900 NA NA. 
i ROREM EH do— 602 2,863 TN W Peru 294; 
Ecuador 17 
Residual fuel oil 
thousand 42-gallon barrels. — 16,515 18,548 9,891 Netherlands Antilles 3,108; 
Bahamas 1,701. 
Bitumen and other residues 
42-gallon barrels_ S 84,106 84,106 
Bituminous mixtures do- Ecuador 176; Panama 48; Guate- 
mala 12. 
NA Not available. 


1Table prepared by H. D. Willis. 
*May include other precious metals. 
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Table 3.—Colombia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkali and rare-earth metals... .. 
Aluminum: 


Metal ee alloys: 
Unwrought _____________ 


Semimanufactures _________ 
Chromium: Oxides and hydroxides _ — _ — 
Cobalt: Oxides and hydroxides - -—— 
Copper: Metal including alloys: 

Unwroughgnttt 


Iron and steel: 


tions J) ͤͤͤ ͤ K M s 
Universals, plates, sheets 
Hoop and strip - ds d 


Tubes, pipes, fittings ____ — 
Castings and forgings, rough 


Lead: 
GG %%%ôö§ô;ê ³ Gêé aa 
Metal including alloys: 
Unwrought_ 
Semimanufactures 


Magnesium: eta including alloys: 
5 
F FFC 


Mercury und flasks _ 
Molybdenum: Metal etd vas alloys, all 
N — 8 eee, 
Ore and concentrate 
Metal including alloys: 
))))” ELS 
Unwrou ght. 
Semimanufactures 


Platinum- group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 
Silver: Metal including alloys, unwrought 
and partly wrought |... do— 
Tin: Metal including alloys: 
. a i a ee ete 


See footnote at end of table. 


1984 


121 
43,587 


12,206 
8,009 
8,703 

27,457 

62,736 

304,985 
6,559 
3,312 


126,670 
152 


1,564 
618 
17 


34 
32 


1985 


85,857 
284,031 
6,059 


678 
3,610 


269,540 
555 


1,403 


United 
States 


5 
8,343 
37 


92 
33,462 


Sources, 1985 
Other (principal) 


West Germany 199; Brazil 114. 
West Germany 2,970; United King- 
dom 418; Canada 182. 


Venezuela 5,457; Yugoslavia 3,066; 
Canada 2, 196. 


Venezuela 2, 585; Ecuador 361. 
West Germany 41; ; Spain 8. 


he 981: Belgium-Luxembourg 


Chile 7,184; Belgium-Luxembourg 
2, 696; Mexico 1,195. 


Peru 200; France 98. 
N eer unde Antilles 17,002; Panama 


Brazil 1,296; West Germany 33. 


Brazil 4,083; Mexico 653. 
Brazil 1,939; Chile 1,618; Mexico 619. 
Venezuela 5,193; Japan 2,508. 


Ja à 10,480; France 6,960; United 


om 4,863. 
Japan 176,276; France 15,870; West 
rmany 15, 433. 

dom 3,475; Japan 1,222; 
France 457. 

Poland 408; United Kingdom 160. 

Brazil 1, 015; United Kingdom 767; 
Belgium-Luxembourg 677. 

Japan 156,119; West e 35,177. 

Spain 208; Peru 204; Belgium- 
Luxembourg 82. 


Peru 1,267; Mexico 135. 
Peru 657; Mexico 90; Denmark 50. 
patted Kingdom 10; West Germany 


Norway 10; West Germany 3. 


Mexico 2, E Netherlands 3. 
Brazil 525; ; Spain 68; Japan 32. 


Spain 203; t Germany 87. 
Sweden 1. 
All from Canada. 


Canada 98; Finland 6. 

Canada 50; France 33. 

West Germany $25; Netherlands $14. 
Canada $23; Italy $12. 

Mainly from Bolivia. 


Bolivia 5; West Germany 1. 
"m Germany 159; United Kingdom 
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Table 3.—Colombia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity 1984 1985 : um 
aoe Other (principal) 
METALS —Continued 
Uranium and thorium: Metal including 
9 all forms value, thousands 820 $8 $8 
] scares 50 64 4 Peru 41; West Germany 19. 
Metal eae alloys: 
nwrou ght 15, 698 14,945 139 Peru 13,987; Canada 385; Mexico 349. 
om Semimanufactures . _ 168 138 Norway 53; Costa Rica 23. 
er: 
Ores and concentrates. |... _- 450 496 22 vnnd Kingdom 315; Netherlands 
Oxides and hydroxid es 180 103 47 West Germany 45; Italy 10. 
Base metals including alloys, all forms 66 119 46 Brazil 22; Bolivia 21. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
etc J 198 229 201 West Germany 10; Switzerland 8. 
Corundum mmm 984 982 22 Bran il 860; West Germany 58; Italy 
Silicon carbidee - à) Ls 
Soars and polishing wheels and 
sto por BUDE 6 20 30 19 Italy 7; West Germany 
mM KUNDEN 11,970 14,283 232 Canada 13,001; Italy 90 
Barite and wi witherite EERE E A ENE 47 9,020 5,020 Peru 4, 000. 
Boron materials: 
Crude natural borates 1,472 1,860 84 Peru 1,774; West Germany 2. 
Oxides and acid 424 444 233 Peru 151; West Germany 27. 
Cement 4,851 1.227 626 France 534; Italy 51. 
JJ ⁵—-— f...... 8 195 537 5 Switzerland 4717 United Kingdom 60. 
Saule - ------- 16,032 24,631 18,861 Argentina 5, 117; Peru 574. 
ond: 
Gem, not set or sening 
ue, thousands $6 $66 $66 
Industrial stones do... $2 "s 
Diatomite and other infusorial earth .. _ _ 561 1,025 604 Mexico 419; United Kingdom 2. 
Feldspar, fluorspar, related materials 374 270 United Kingdom 21; Netherlands 20. 
Fe r materials: Manufactured: 
5 FCC 10, 588 18, 069 Venezuela 18,040; West Germany 27. 
Nitrogenous. - -—-----------—— 212,591 256,492 105,120 TED 60,937; Cayman Islands 
Phosphatic ~- —------------- 12,112 13,837 13, 837 
otassic o 888 164,963 178 ,810 14,663 East Germany 58,342; Spain 28,188. 
Unspecified and mixed 125,350 147, 791 147 ,096 w an y 303; Belgium-Luxem- 
urg 
Graphite, natural ... . .......-- 36 869 47 Canada 301; West Germany 16. 
G and plasterrr‚, _- 26,554 62,057 263 Jamaica 46, 863; Spain 14,907. 
Magnesite, Crude oceani SE 736 1,402 37 Canada 551; Austria 433, West Ger- 
many 181. 
Mica: 
Crude including splittings and waste 150 117 88 France 26; Switzerland 1. 
Worked including agglomerated split- 
^i 6 i at ee E EES 41 8 1 pe 6; unspecified 1. 
Nitrates, rule a 30 a from Netherlands. 
Phosphates, crulle 87,425 40,608 40,608 
igments, mineral: Iron oxides and 
xides, processed 1,461 2,110 58 West Germany 1,763; Mexico 86; Ar- 
gentina 71. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $16 $15 Denmark $1. 
Synthetic do— P $2 $1 West Germany $1. 
Salt and brine- -- - ------------- T3 196 61 West Germany 73; Ecuador 62. 
ium compounds, n.e.s.: 
Carbonate, manufactured... 12 6,498 6, 486 ne oan y 7; Belgium-Luxem- 
urg 5. 
Sulfate, manufactured _________ 12,289 10,709 141 Mexico 6,381; 5 8,060; West 


See footnotes at end of table. 
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Table 3.—Colombia: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodi 1984 1985 ; 
S atte Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 3,213 2,531 1 Peru ey Mag Germany 46; Swit- 
zer 
Worked... ---------- 149 80 — All from Italy. 
Dolomite, chiefly refractory- grade 8,860 5,408 2, 459 Belgium Luxembourg 2 2,494; West 
Gravel and crushed rock... 1,968 1,800 46 Venezuela | 1,667; United Kingdom 65. 
Limestone other than dimension 
value, thousands $1 $1 
Quartz and quartzite _ Q) 58 -— All from Japan 
Sand other than metal- bearing 1,775 2,201 1,028 Brazil 1,178. 
Sulfur: 
Elemental: 
sg hed e native and 
FVV 88,002 20,366 20, 366 
Colloidl pr precipitated, sublimed .. 186 222 222 
Sulfuric acid 22 64 24 West Germany 31; Francet 6. 
Talc, steatite, soapstone, pyrophyllite . 1,618 2,813 1.723 Italy 409; West Germany 
Other: Crude 10,557 7,022 3,733 Mexico 1, 789; United Kiagdom 1,047. 
W AND RELATED 
3 and bitumen, natural 88 136 186 
VVV 835 ,863 449 Venezuela 1,098; West Germany 286. 
ignite spinis ha uets 60 110 110 
grades excluding briquetss 7 10 — All from France. 
Coke and semico kee 2 TuS 
Petroleum: 
Crude. thousand 42-gallon barrels. — 10,464 7,066 — Venezuela 5,427; Ecuador 1,317; 
Panama 822. 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels. .. 189 70 — All from France. 
Gasoline, motor j 
thousand 42-gallon barrela - 5,647 9,848 2,490 Mexico 3,007; Peru 1,326. 
Mineral jelly and wax j 
42-gallon barrel 150,561 9,963 2., 652 7779 Kingdom 3, 290; Netherlands 
Kerosene and jet fuel do- 124 163 124 West Germany 89. 
Lubricantss — do- 163,891 246,743 100, 464 W 2; Netherlands Antil- 
Bitumen and other residues n 
do 5,018 2,982 18 Venezuela 2,364. 
Bituminous mixtures do- 491 291 164 Venezuela 97; United Kingdom 30. 
Petroleum cke do— - 1.254 919 919 
Table prepared by H. D. Willis. 
*Revised to zero. 
Lees than 1/2 unit. ` 
COMMODITY REVIEW 
METALS to be 1 million tons of 4.7% copper. 


Copper.—Development work began in 
midyear on the El Lobre deposit near Me- 
dellin where Minas El Lobre is involved in a 
joint venture with the Japanese companies 
Nittetsu Mining and C. Itoh. In 1987, con- 
struction was to begin on a $20 million 
mining and milling facility with an annual 
capacity of 96,000 tons of copper concen- 
trate. The project is scheduled to supply 
14,000 tons per year to Nittetsu by mid- 
1989. At midyear, reserves were estimated 


Gold.—In 1987, Colombia was the ninth 
largest gold producer in the market econo- 
my countries and ranked second to Brazil in 
Latin America; however, the official regis- 
tered production was 48,200 troy ounces 
below the figure for 1986. More than 80% of 
the gold produced in 1987 came from small- 
scale alluvial workings in the Departments 
of Tolima, Caldas, Antioquia, and Chocé, all 
to the west of the Andean Divide. Seventy- 
four percent of production came from the 
Department of Antioquia and 8% from 
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Chocó. Small- and medium-size mines con- 
tributed 94% of the gold produced. Approx- 
‘imately 60% of the total production came 
from alluvial deposits. In 1987, the large- 
scale gold-mining enterprises produced 
approximately 6% of the total gold produc- 
tion. Of special significance is that there 
were only three large-scale gold-mining en- 
terprises operating in 1986. During the 
year, the Instituto Nacional de Investiga- 
ciones Geológico-Mineras (INGEOMINAS) 
and Empresa Colombiana de Minas (ECO- 
MINAS) carried out geological surveys of 
potential gold-producing areas. 

In 1987, the Government created Socie- 
dad Minera del Guainia (SMG) to explore 
and develop the newly discovered and po- 
tentially rich Guainia Goldfield in the far 
eastern region of Colombia bordering Bra- 
zil. The SMG was established with an initial 
capitalization of approximately $18 million. 
ECOMINAS contributed 50% (in the nota- 
tional form of a value attributed to the gold- 
containing area that ECOMINAS controls), 
and 50% was contributed in cash by the 
state oil company, ECOPETROL, to pay for 
exploration, salaries, and other operating 
costs. 

Foreign companies have shown consider- 
able interest in the Guainia Goldfield, and a 
number of their representatives have made 
long helicopter flights to inspect the region. 
When the results of the geological studies 
have been published, licenses will be offered 
covering a two-stage development scheme. 
The first stage is to be a short period of 
more detailed exploration by the private 
companies, while the second stage will be 
for a full-production license, probably for a 
minimum period of 20 years. 

Two general categories of gold deposits 
occur in Colombia: gold in veins (lodes) and 
gold in alluvial placers. In addition, there 
are some less significant deposits of dissemi- 
nated gold. The principal regions for lode 
deposits are the central and western chains 
of the Andean Cordillera, a small area in 
the eastern chain (Santander), and the Sier- 
ra Nevada. The alluvial deposits primarily 
occur along the tributaries of the San J an 
and Atrato Rivers, the western tributa “ies 
of the Magdalena River (Departments of 
Tolima and Huila), the river systems of the 
southwestern Pacific region, and the tribu- 
taries of the Lower Cauca and Nechi Rivers. 
Two new areas of great potential for alluvi- 
al gold, and possibly vein gold, are the 
Guainia and Traira Rivers in the Orinoco 
and Amazon regions of eastern Colombia. 
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Iron and Steel.—In 1987, in excess of 
500,000 tons of iron ore was mined in 
Colombia, of which the preponderance was 
produced from the Paz del Rio deposit in the 
eastern Andes region. The Cerro Matoso 
area contains 17 million tons of reserves, 
which ECOMINAS plans to exploit in the 
near future. 

The private financial group Ingenio Ma- 
yaguez of Valle del Cauca, owns the four 
largest semi-integrated steel companies in 
Colombia. It continued to expand and mod- 
ernize its steelmaking facilities, thereby 
improving its operating efficiency substan- 
tially. 

Nickel.—Initial production began at Cer- 
ro Matoso in 1982 but has been dogged ever 
since by technical difficulties, high costs, 
and for the most part, the low price of 
nickel. By January 1987, total losses exceed- 
ed $265 million. However, the problems 
appeared to have been largely overcome 
during the year. Early in 1987 the Govern- 
ment announced that it would assume the 
company’s debts, and Cerro Matoso under- 
went a financial overhaul. In conjunction 
with buoyant nickel prices, the operation 
looked more viable at yearend as mine 
production reached an estimated 25,000 
tons, and ferronickel export earnings rose 
to $70 million. 

Other Metals.—Silver ard platinum were 
produced in small quantities in 1987. Green- 
stone Resources of Canada, which operates 
the Oronorte gold-silver project, conducted 
feasibility studies on some of the 12 claims 
it owns in the Department of Antioquia. 

Bauxite deposits containing an estimated 
375 million tons of reserves were investi- 
gated in 1987. These deposits were found in 
the Departments of Antioquia, Cauca, Meta, 
Norte de Santander, Santander, and Valle 
del Cauca. 


INDUSTRIAL MINERALS 


In 1987, Colombia produced a wide range 
of industrial minerals including barite, 
clays, dolomite, feldspar, gypsum, lime- 
Stone, magnesite, mica, phosphate rock, 
salt, sulfur, and talc. In the Pesca area of 
Boyaca, a phosphate rock deposit contain- 
ing an estimated 10 million tons of reserves 
were under investigation. Additional depos- 
its containing an estimated 14 million tons 
of phosphate rock reserves were also being 
studied. 

In 1987, approximately 887,000 carats of 
emerald was mined in Colombia. This was 
the highest annual total mined since 1983, 
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and exceeded the 1986 total by 40%. 


MINERAL FUELS 


Coal.—Colombia's potential coal reserves 
of about 40 billion tons are the largest in 
Latin America (approximately 38% of the 
regional total), despite the fact that only 7 
of the 35 coal basins have been surveyed 
adequately. Recent major investments have 
boosted Colombia into the league of large 
exporters with total coal export revenues 
reaching a record high of $269 million in 
1987, compared with only $17 million earn- 
ed in 1982. The preponderance of the coal 
deposits occur in the northwestern moun- 
tain chains, but there are significant depos- 
its in the Atlantic coastal plain and an 
additional large deposit in the Llanos Orien- 
tales region. Of the surveyed deposits, 65% 
was composed of steam coal, 596 was coking 
coal, and 30% remained unclassified. Coal 
production rose by 20% in 1987, with El 
Cerrejón Norte accounting for most of the 
increase. The vast El Cerrejón coal deposit 
on the La Guajira Peninsula, Department of 
La Guajira, contains 14% of Colombia's 
known coal reserves and comprises the 
North, Central, and South Zones. El Cer- 
rejón Norte, developed by CARBOCOL and 
INTERCOR since 1976, has become the 
largest surface coal mine in the world. El 
Cerrejón Norte, containing in excess of 3 
billion tons of high-quality, noncoking, bitu- 
minous reserves, began production in its 
west pit in 1985, more than a year ahead of 
schedule. 

Because of cash-flow problems, CARBO- 
COL was forced early in 1987 to offer a 49% 
share in its holdings in El Cerrejón Norte to 
a consortium of Japanese companies, head- 
ed by Japan Coal Development Co. Ltd. 
However, at yearend it was reported that 
CARBOCOL was nearing an agreement 
with ECOPETROL to take a 24.596 stake in 
the project—a politically acceptable solu- 
tion to CARBOCOL’s financial problems. 

Compared with Polish, Australian, and 
United States coal producers, CARBOCOL 
remains one of the few coal producers 
opening new mines, increasing production, 
and selling its output at realistic prices. The 
company planned to increase El Cerrejón 
Norte output to 12 million tons in 1988. 

In 1987, Colombia exported coal to 24 
countries and opened new markets in Ar- 
gentina, Brazil, Greece, Hong Kong, the 
Republic of Korea, Morocco, Portugal, and 
the United Kingdom. Denmark and France 
were Colombia's largest customers. Cerre- 
jon coal washed in Belgium in 1986 yielded 
0.7% ash, which aroused great interest in 
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Europe and Asia. In addition, CARBOCOL 
attempted to interest the Japanese stock 
market in a special issue of “debt bonds" 
and wooed Tokyo banks into refinancing its 
large foreign debt. 

CARBOCOL sold 120,000 tons to Taipow- 
er of Taiwan at yearend but had to postpone 
delivery as it was “sold out" of exporting 
coal until April 1988. In September, the 
company stated that it had already sold all 
of its 1987 production of 8.8 million tons 
from Cerrejon. 

CARBOCOL's plan to reopen the El 
Cerrejon Central Zone Mine, closed since 
1984 because of continuing losses in its 
previous 2 years of operation, did not come 
to fruition during the year. 

During the year, CARBOCOL unveiled 
ambitious plans. A new program involves 
the development of major, steam-coal sur- 
face mines. Of the five new projects, the 
most advanced of these projects was La 
Loma in the Department of Cesar. With an 
initial capacity of 6 million tons per year, 
possibly being increased to 10 million tons 
per year after 1997, La Loma would export 4 
to 6 million tons per year to the United 
States via the port of Santa Marta in the 
Department of Magdalena. Other projects 
in the new program were El Descanso near 
La Loma; San Luis, in the Department of 
Santander; Alto San Jorge and Montelibano 
in the Department of Cordoba; and La 
Jagua Coalfield in the Department of Cesar. 
El Cerrejon, La Jagua, and La Loma, all 
within a 250-square-kilometer area close to 
the Caribbean coast, make Colombia poten- 
tially one of the world's largest internation- 
al suppliers of coal over the next decade. 
Colombia's production is projected to reach 
21 million tons annually by the mid-1990's. 

Natural Gas.—Plans to increase Guajira 
production were announced early in 1987. A 
1,000-kilometer pipeline was planned to 
link this producing area with major popula- 
tion centers. The Minister of Mines and 
Energy announced that about 65 wildcat 
wells would be drilled in 1988. Two wells 
would be drilled offshore and seven or eight 
would be drilled in promising gas areas. 
More than 6796 of Colombia's 113 billion 
cubic meters (4 trillion cubic feet) of natural 
gas reserves were in the northern portion of 
the Department of Guajira, but some re- 
serves exist in the Departments of Magdale- 
na and Meta. 

Petroleum.—Crude petroleum production 
increased from an average of 302,139 bar- 
rels per day in 1986 to an average of 405,050 
barrels per day in 1987. A production level 
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of 461,080 barrels per day was projected for 
1988. It was reported that Colombia has an 
estimated 2.5-billion-barrel reserve of petro- 
leum comprising 1.3 billion barrels of prov- 
en reserves and 1.2 billion barrels of in- 
ferred reserves. If no new fields were discov- 
ered, Colombia's production potential would 
decline between 25% and 50% by the year 
2000. 

Cravo Norte in the Llanos Badin princi- 
pally the Cafio Limón Field, was developed 
with recordbreaking speed since its discov- 
ery in 1983. This included the drilling of 
more than 40 development wells, each to a 
depth in excess of 2,740 meters, in addition 
to the laying of an 800-kilometer, 24-inch 
pipeline capable of transporting 200,000 
barrels per day. The new Caribbean ship- 
ping terminal of Covefias was also establish- 
ed. Cravo Norte has recoverable reserves of 
excellent light crude (29.5 API) low in sul- 
fur. Occidental Petroleum Corp. and Shell 
International are the joint partners un- 
der a 20-year-association contract with 
ECOPETROL. 

Electric power is the key element in the 
supergiant Cano Limón oilfield develop- 
ment. Production and transportation of the 
crude petroleum depends on a major power- 
generating and distribution system. The 
largely British-built and operated central 
powerplant was begun in 1987. Petroleum 
produced from the nearby production facili- 
ty is the prime source of fuel. Distribution 
lines to carry Caño Limón power to the 
main townships of the region were being 
installed, and by late 1989, the 230-kilovolt 
national grid is scheduled for connection to 
Caño Limón. 

Several oil pipeline projects have been 
initiated to enable Colombia to meet its 
export targets. Work was begun on the 
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Cravo Norte-Covefias pipeline to expand its 
transport capacity to 300,000 barrels per 
day from 200,000 barrels per day. Work was 
also under way on a 100,000-barrel-per-day 
pipeline due for completion in mid-1988, 
which will carry crude oil from the eastern 
plains Casanare and Apiay structures to the 
Barrancabermeja refinery. 

Increased production from Colombia's oil- 
fields has brought renewed plans for new 
refining capacity in which both Petrobras 
Internacional S.A. (BRASPETRO) of Brazil 
and Petróleos Mexicanos (PEMEX) have 
shown an interest. Colombia has four oper- 
ating refineries having a total charge capac- 
ity of 226,000 barrels per day of crude 
petroleum. The Barracabermeja refinery, 
Santander, and the Cartagena facility, Boli- 
var, produced 90% of the total output, while 
Orito, Putumayo, and Tibu, Norte de San- 
tander, accounted for the remainder. The 
planned construction of a new refinery in 
the Magdalena River Valley would elimi- 
nate 15,000 barrels per day of gasoline 
imports; the two-phase construction would 
establish capacity of 60,000 barrels per day 
by 1993 and an additional 40,000 POEM per 
day thereafter. 


NONMINERAL ENERGY SOURCE 


Hydroelectric plants accounted for more 
than 70% of the 6,000 megawatts of in- 
stalled generating capacity in Colombia. 
Ambitious plans to more than double this 
capacity by 1997 were scaled down because 
of the high cost and a surplus of generating 
capacity. Three new projects added approx- 
imately 810 megawatts to the total national 
capacity in 1987. 


eee scientist, pora of International Minerals. 
necessary, es have been converted from 
Colombian pesos (CU) to to U. S. dollars at the average rate 
of Col$242.6 = US$1.00 for 1987. 


The Mineral Industry of 
Cyprus 


By Thomas O. Glover: 


The mining and processing of 14 miner- 
als, important to the economy of Cyprus in 
past years, remained virtually at the same 
level as in 1986. The value of minerals 
produced in 1987 rose a modest 4% over 
that produced in 1986. The industry contin- 
ued to suffer from the depletion of known 
mineral reserves and the lack of new re- 
serves. 

The Cypriot gross national product (GNP) 
in 1987 was $3.8 billion,? showing a very 
healthy growth rate. However, the average 
inflation rate of 2.8% was more than twice 
the 1986 rate and the trade balance with 
the United States showed an increased 


deficit of $57 million compared with a $44 
million deficit in 1986. 

Cyprus remained divided for the 14th 
consecutive year with the Turkish Cypriots 
controlling the northern two-fifths and the 
Greek Cypriots controlling the southern 
three-fifths. Negotiations were undertaken 
to resolve the partition; however, no posi- 
tive results were apparent. Presidential 
elections were scheduled for the southern 
sector in early 1988. Only the southern 
sector was considered in this chapter be- 
cause there was little, if any, mineral pro- 
duction in the northern sector. 


PRODUCTION AND TRADE 


The production of minerals in Cyprus 
during 1987 registered gains for asbestos 
fiber, bentonite, industrial clays, crude gyp- 
sum, pyrites, and umber, ranging from 25% 
to 61% when compared with the 1986 pro- 
duction. The production of cement copper 
and celestite declined by 81% and 15%, 
respectively, when compared with the 1986 
production. Unit prices for the mineral 
commodities declined in most instances ex- 
cept for bentonite and pyrites, which regis- 
tered increases when compared with those 
of 1986. The value of all minerals produced 
in Cyprus was $77.2 million. 

The mineral industry has suffered greatly 
from the depletion of chromite and copper 
ore bodies and the country’s inability to 
discover new ones. Prospecting activities by 
the Cyprus Government and private compa- 
nies continued; however, no economic ore 


bodies were discovered. The Government 
conducted its exploratory program for me- 
tallic and industrial minerals through its 
Geological Survey. The metallic minerals 
program concentrated on geological and 
geophysical exploration for massive sulfides 
in the Agia Marina-Vezakia, Mandres, and 
Stavrovouni-Menoyia areas, and started a 
drilling program with five holes completed. 
Investigations on chromite were completed 
during the first half of 1987. In the industri- 
al minerals section, only limited explora- 
tion was carried out on strontium minerals. 

A full customs union agreement was sign- 
ed with the European Economic Communi- 
ty (EEC) in October 1987 to become effective 
January 1, 1988. All trade barriers would be 
dismantled during the next 15 years under 
the agreement. Under the new customs 
union, all customs duties and quotas for 
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industrial products and some agricultural 
products would be dismantled by 1997. The 
EEC was Cyprus' main trading partner, 
accounting for 5496 of Cypriot imports and 
28% of its exports. The agreement covered 


MINERALS YEARBOOK, 1987 


both sections of Cyprus, although only the 
Greek Cypriot Government signed it. The 
agreement was a step short of full member- 
ship for Cyprus in the EEC. 


Table 1.—Cyprus: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1983 1984 1985 1986? 1987P 
METALS 
Copper: Cement copper - — - --- ---------- 2,088 2,290 2,130 1,188 193 
INDUSTRIAL MINERALS 
Asbestos, fiber produce 17,288 7,429 16,360 13,011 18,070 
Celestite, concentrats ES NM 400 7,365 6,300 
5 hydraulic. thousand tons. . 943 853 659 864 854 
a 
Bentonite !!... LE E E LAS ME 82,000 32,400 52,000 55,000 79,600 
Other: 
For brick and tile manufacture 
thousand tons 230 220 212 220 300 
For cement manufacture do 250 250 250 250 2250 
err nc do- 2480 470 462 470 550 
Gypsum 
%] ³¹wm ³ m a 82,000 22,100 16,000 30,000 45,700 
Pis re V SPEIRS HCM FOE Re ne DEDE 10,000 11,900 500 5,500 4,960 
draled. es re ,500 7,980 7,130 7,452 6,890 
Mineral pigments, umder rr 16,000 13,100 12,200 10,000 12,500 
Hee PECIA 80 46,665 23,322 9,600 56,672 91,380 
ie ile es ee Ee 7,399 10,013 6,051 RN 
Stone, sand and gravel: 
Crushed and broken stone: 
Havara (crushed limestone) 
thousand tons 4,500 3,560 2,800 2,500 2,960 
Marble 90,000 87,500 80,000 75,000 80,000 
Marl, for cement production 533,970 NA NA NA NA 
s, Unspecified abet stone 500, 000 450,000 343,000 280,000 285,000 
aggregate 55 thousand tons 4,100 4,015 4,450 4,810 4 
Sun S content of marketable pyrites ces e E el 41,121 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrel 221 218 172 239 *240 
Gasolinaeaasass do— _— 890 856 789 993 *990 
Kerosene and jet fuel |... do... 468 463 248 212 270 
Distillate fuel oil do... 1,147 1,160 990 1,220 *1,200 
poene fuel o! do— 1.101 1.148 924 1.069 1,070 
Se ee one dames do— 165 17⁴ 145 165 4170 
sl fuel and losses do— 207 201 145 152 *150 
«ö; Sete ee! do...- 4,205 4,220 9,413 4,110 *4.090 


*Estimated. Preliminary. NA Not available. 
1Table includes data available through June 28, 1988. 


?In addition to the commodities listed, a variety of other crude construction materials are produced, but available 
information is inadequate to make reliable estimates of output levels. 


*Reported figure. 
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Table 2.—Cyprus: Exports and reexports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1986 


1Table prepared by Virginia A. Woodson. 


Commodi 1985 1986 ; 
id Quee Other (principal) 
METALS 
Aluminum: Metal including alloys 
Deo oe ee 881 881 -- Netherlands 329; West Germany 
198; Greece 155. 
Semimanufactur ess 57 85 — Lebanon 21; Egypt 7. 
Matte and speiss including cement 
MEE JJ Re LL m 1,665 1,148 -— West Germany 732; Spain 416. 
including alloys, scrap. - - - - - 573 365 -— Greece 194; Denmark 54; 
Belgium-Luxembourg 45. 
Iron and steel: Metal: 
Serap Sh ere 14,062 13,309 Greece 6,917; Dubai 3,479. 
Bars, rods, es, shapes, sections 11 60 -- All to Syria. 
Universals, plates, aheets _ _ 477 57 --  Belgium-Luxembourg 38; Syria 
6; United Kingdom 6. 
E EE eee Se 61 1 — All to Libya. 
Tubes, pipes, fittings - ------- E 289 _. Greece 2027 Libya 22; Algeria 20. 
Zinc: Metal including. alloys, scrap REA 110 22 West Germany 20; Denmark 2. 
INDUSTRIAL MINERALS 
Asbestos, crude... 2 22-2 --- 16,680 11,781 NOR Be v bep ed 
thailand 16 Iran 1 218. 
Cement 64,877 349,994 S p 20063); Nigeria 19, 087; 
Clays, crude: Kaolin including bentonite.. 12,537 18,164 * 911050 Kingdom 2 15,845; Libya 
Diamond: Gem, not set or strung Md 
value, thousands. . $240 $218 $35 5 $55; airy pa Belgium- 
uxembo 
Gypsum and plaster - -- 1,815 12,224 ENT United Kiel 7.9 pt 2,650. 
Pigments, ta, mineral: Natural, crud 6,754 6,741 5,071 Unde Kingdo : ; Denmark 
Pyrite, unroasted. - 64,890 65,938 — Italy hs 
Salt and brine... 2... -- 1 21 € 18; Bahrain 7. 
sand and gravel: Dimension stone, 
3 value, thousands_ _ NA $293 -— Bahrain $219; Oman $62. 
MINERAL FUELS AND RELATED MA- 
Petroleum refinery products: 
i nid -42-gallon barrels_ — 27, 897 = 
Mineral jelly and wa do— a 1,227 — All to Saudi Arabia. 
Kerosene and jet fuel |... do— 708, 652 m 
Distillate fuel olli ( — 17,271 ie 
Lubricant ----- do---- 9,896 5,589 -- Greece 3,665; Israel 1,806. 
Residual fuel oil o EEE 106,280 = 
NA Not available. 


Table 3.—Cyprus: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
Y E eres Other (principal) 
METALS 
Aluminum: Metal including allo 
F 18 40 _. All from Sweden. 
Unwrought tk 20 2, 000 -—- Canada 1,185; Greece 801. 
i ufactures 3,679 2,477 3 Greece 876; United Kingdom 182; Is- 
rae 
Cobalt: Oxides and hydroxides : 
value, thousands $1 $2 _. Mainly from Netherlands. 
— and speiss including cement 
oe esc dl sc hee Er 2 10 — All from United Kingdom. 
3 ROTEN 92 15 _. All from Sweden. 
Unwroughlt 74 43 -- All from United Kingdom 
ufacturess 947 1,140 16 ee Pangcom 223; Grecos 205; 
pain 1 


See footnote at end of table. 
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Table 3.—Cyprus: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| Sources, 1986 
Commodit 1985 1986 : 
TUNES united Other (principal) 
METALS —Continued 
Iron and steel: Metal: 
Pig iron, cast iron, related materials 1,555 1,519 — West Germany 1,000; Poland 519. 
Steel, primary form 14 E 
Semimanufactures: | 
Bars, rods, angles, shapes, sections 83,825 93,866 -- Spain e ere 22,761; United 
Kingdom 11,650. 
Universals, plates, sheets 20,815 23,306 Greece 6,554; West Germany 5,220; 
Belgium-Luxembourg 2,189. 
Hoop and strip- - --------—- 5,075 5,680 -— Greece 3,588; Austria 1,509. 
Rails and accessories 79 88 à Netherlands 54; Belgium-Luxem- 
» ees 2,308 2,578 -- United om 839; Hungary 679; 
| Belgium-Luxembourg 632. 
Tubes, pipes, fittings |... 19,876 22,408 30 723 ne 11,488; Greece 4,197; Italy 
Castings and forgings, rough _ _ — vr 8 Eu Italy 2; United Kingdom 1. 
E gore Soe ote 127 200 ^ .. United Kingdom 205. 
Metal | including alloys: 
Serap os a et e 26 2 — All from United 
Unwrou ght 423 151 -- Italy 108; Nethorlan 43. 
Semimanufactures 681 716 -- United Kingdom 602; Netherlands 
13; Lebanon 40. 
Mercury valve, thousands_ _ $2 $4 — West Germany $2; Italy $1. 
Nickel: Matte and speiss 1 1 -— All from Spain. 
Platinum group metals Metals including 
alloys, unwrought and a Fen wrought 
ousands.. - $44 $108 $9 va Germany $86; United Kingdom 
Silver: Metal including alloys, unwrought i 
and partly wrought . — -troy ounces. — 221,846 275,533 3) United Kingdom 145,182; West Ger- 
many 93,062; Austria 21,645. 
Titanium: Oxides. |... 892 835 — Uni Kingdom 159; Finland 101; 
PN West Germany 58. 
c: 
Oxide s cer 7 53 _. West Germany 40; Netherlands 13. 
Metal oe alloys: 
Unwrou ght 13 78 m . 70; Nether- 
Semimanufactures l 
value, thousands $203 $121 --  Belgium-Luxembourg $68; Nether- 
lands $37. 
Other: 
Ores and concentrate 89 12 — All from Australia. 
Base metals including alloys, all forms 11 DN 
INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
CS ae ie et 107 129 1 Greece 117; Italy 10. 
Dust and powder of precious and semi- 
precious stones including diamond 


value, thousands $1 $1 -— Mainly from Belgium-Luxembourg. 
Grinding and polishing wheels and 
stones do $263 $345 $8 Italy 8 Kingdom $46; 
Spein 
Asbestos, cru lee 455 224 M Botswana 136; Zimbabwe 72. 
Barite and witherite . - - - - -------- oe 2 -. All from West Germany. 
Boron materials: Oxides and acids mo 2 -— West German rman: 
Cemeni- o cue cu 8868 14,210 16,099 -- Greece 6, 1 Italy 5, 5,019; United 
om 2, 
Chalk. oen ¼˙mwt. LE 820 438 -- United Kingdom 294; Greece 113. 
uae crude: 
ntonite and kaolinnnnn ates 1,626 17 Greece 7,317; West Germany 82. 
Unspecifed |. Scc 4,957 "n 
Diamond: Gem, not set or strung 
value, thousands. .. $1,240 $1,199 mcs Belgium-Luxembourg $465; United 
om $313; Israel $244. 
ee and other infusorial earth .. _ — 154 203 168 West Germany 32. 
Sapa oct related materials is 20 — All from West Germany. 
Ferdllsse ma rials, manufactured: 
Fisica PA Richt nea AUN CN IUS 746 25 — Netherlands 15; United Kingdom 6. 
Nitrogenous. s 79,839 17,050 -- Hungary 6,191; Bulgaria 6,001; Ro- 
mania 1, 612. 
Fhosphaticqc 8,262 50 -. All from Romania. 
Potassic _— ---—------------- 879 1,020 -- All from Israel. 
Unspecified and mixed 28,982 29,456 29 %% 295; Romania 7,885; Greece 


See footnotes at end of table. 
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Table 3.—Cyprus: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
7 ga Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natura!!! A 8 ~- United Kingdom 2; unspecified 6. 
G ean and plasterr 21 25 3 United Kingdom 20. 
esite, crude... ___ 84 77 1 Netherlands 62; West Germany 10. 
. de includi DE 16 N 6; United Kingdom 2. 
J ĩͤ V ON orway 6; Uni m 
nl mineral: Iron oxides and 
ides, processed. 29 84 — United N 23; Belgium- 
Luxembourg 6. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands. .. $462 $190 $1 rbi United ous 
| "iom 1261. Be 
Synthetic do- $99 $130 xd X MM $62; Be coy Rid 
Salt and brine 718 1,221 m ae 8; Un nied Kingdom 4 416; 
Sodium compounds, n.e.s.: 
nate, manufactured. . ------ 8,152 872 — n aede 487; de Germany 190; 
Sulfate, manufacture 697 788 ES United adp 128. 218; West Germany 
' Btone, sand and gravel: 
Sand arti ked 5,997 9,636 Italy 5,727; G 3,708. 
worked ; = reece 
Worked .. _ — value. thousands $598 $654 -- Greece $477; Italy $158. 
Dolomite, c ry-grade .. 53 49 EET Norway 33; Greece 15. 
Gravel and crushed rock |... 1,421 1,083 -- Italy 992. 
estone other than dimension T 11,515 -- All from Greece 
and qu. 53 E 29 M Zimbabwe 14; Italy 9. 
other metal-bearing .... 666 — West Germany 3517; Belgium-Lux- 
embourg 80. 
Sulfur: 
Elemental: 
Crude including native and by- 
ole maid — 75 e me 
i 8 e * m Uni 
Sulfuric acid : FC 269 842 nis eee 825. 
Talc, steatite, Vrai » pyrophyllite xus 291 380 -- Greece 246; Norway 73. 
Other: Slag and dross, not metal-bearing_ ies 12,109 -- Italy 52,541; Frenos 20,142. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 235 106 — All from Greece. 
C a ete 4 4 West Germany 3; United Kingdom 1. 
Anthracite and bituminous.. _ _ __ 55,132 54,638 20,782 U.S.S.R. 33,840. 
Briquets of anthracite and bituminous 
Ri lu EL CR s 11,031 68 10 West Germany 58. 
Coke and semicoke - - -—- --------- 56 328 Se Belgium-Luxembourg 200; France 
Peat including briquets and litter 1,576 2,614 -—- West Germany 2,136; Ireland 163; 
United Kingdom 158. 
Petroleum: 
Crude. thousand 42-gallon barrels. — 2,884 4,155 ae Iraq 2,374; U.S.S.R. 1,181. 
Refinery products: 
Liquefied petroleum gas 
do.--- 837 218 Ta Italy 103; Greece 61; Libya 52. 
Gasoline do- 218 120 ($) Saudi Arabia 60; Italy 59. 
Mineral jelly and wax .. do- NA 2 6) Mainly from Spain. 
TV 835 966 2 Italy 549. Greece 296. 
Distillate fuel oil |... do... 408 461 -- Italy 188; Bulgaria 127; eas 
Lubricants -—- NE 44 67 1 Be pear ieee aaa 19; United 
| obo 
Residual fuel oil... _ — — — do 1.419 2,841 (3) Syria Italy 753; Egypt 528. 
Bituminous mixtures do- 5 ) Greece 3; United Kingdom 2. 


FRevised. NA Not available. 


iTable prepared by Virginia A. Woodson. 


3] ess than 1/2 unit. 
*Unreported quantity valued at $12,000. 
*Unreported quantity valued at $1,000. 
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COMMODITY REVIEW 


METALS 


Chromite.—Investigations relative to the 
Akapnou Forest area chromites were com- 
pleted in the first half of 1987. A report was 
published on the findings. France’s para- 
statal Bureau de Recherches Géologiques et 
Miniéres conducted the investigations. Of 
six holes drilled in 1987, only four inter- 
sected chromite lenses, which were only 
about 1 meter thick. 

Copper.—Cement copper was produced 
from tailings at the Alestos and Skourio- 
tissa Mines by an in situ leaching process. 
Production for 1987 was 193 tons of cement 
copper containing 41.61% copper that was 
valued at $70,252. The cement copper oper- 
ation was owned by Hellenic Mining Co. 
Ltd. (Helco) of Cyprus. 

Iron Pyrites.—Helco and Maconda Co. 
produced 91,380 tons of pyrites valued at 
$2.45 million. This represented a 61% in- 
crease in production and a 73% increase in 
total value from that of 1986. Maconda was 
a small mine in its second year of operation 
in 1987, producing and exporting 7,560 tons 
of high-grade pyrite. The ore body was small 
and known to exist many years prior to its 
exploitation. 


INDUSTRIAL MINERALS 


Asbestos.—The production of asbestos in- 
creased 15% in ore mined and 39% in fiber 
produced from that mined in 1986. The 
production of 18,070 tons of asbestos fiber 
was valued at $4.5 million. Asbestos sales 
ranked third in minerals sold behind ce- 
ment and sand and gravel. The value of the 
asbestos fiber per ton decreased by 2196 
when compared with that of 1986. The 
asbestos operations were conducted at the 
Amiandos open cast mine owned by Cyprus 
Asbestos Mines Ltd. 

Cement.—Vassilikos Cement Works Ltd. 
and Cyprus Cement Co. Ltd., both situated 
at Vassilikos, operated two plants that pro- 
duced 853,699 tons of cement, slightly less 
than that produced in 1986. The value of 
cement, approximately $39.1 million, led all 
other mineral commodities in total value. 
The value per ton for cement remained the 
same as last year at $45.76. 

Clays.—Production of bentonite was 
79,600 tons, 45% more than that of 1986. 
The sale price per ton increased to $53.19, 
representing an increase of 5% over that of 


1986. Cyprus’ bentonite total value amount- 
ed to 5.5% of the total value of all minerals 
produced; however, the production of ben- 
tonite was estimated to account only for 
approximately 1% of the total world pro- 
duction. Peletico Plasters Ltd., west of Lar- 
naca, produced the major part of bentonite. 
Three other smaller producers, Bentex Min- 
erals Co. Ltd., Egek Ltd., and Drapia Min- 
ing were involved with the mining of ben- 
tonite. 

Gypsum.—Production of crude gypsum 
was 45,700 tons, a 52% increase over that 
produced in 1986; however, the production 
of calcined gypsum decreased by 10% from 
that of 1986 to 4,960 tons. Prices of both © 
crude and calcined gypsum remained the 
same for the third consecutive year at $4.16 
per ton and $54.08 per ton, respectively. The 
gypsum was both used internally within 
Cyprus and exported to the Middle East. 

Sand and Gravel.—The production of 
sand and gravel in Cyprus amounted to 4.2 
million tons, a slight decrease from that 
produced in 1986; however, these two com- 
modities were the second most valued min- 
erals produced in Cyprus. The value per ton 
increased more than 14% from the 1986 
price to $4.16 per ton. The total value of 
sand and gravel produced in Cyprus for 
1987 was $17.5 million, which was 22.6% of 
the total value of all minerals produced in 
Cyprus for that year. 

Strontium.—Celestite ore was mined at 
the Psematismenos quarry owned by Helco 
and production of celestite flotation concen- 
trates, 93% strontium sulfate, amounted to 
6,300 tons, 15% less than in 1986. The value 
of the concentrates per ton decreased by 9% 
compared with that of 1986. Some explora- 
tion work for the discovery and assessment 
of strontium minerals was carried out by 
the Cyprus Geological Survey Department 
in selected areas. 

Umber.—The production of umber, iron 
oxide pigments, increased by 25% over that 
produced in 1986 to 12,500 tons. The Umber 
Corp. of Larnaca Ltd. was the only produc- 
ing company and is situated north of Larna- 
ca. 


MINERAL FUELS 


Cyprus Petroleum Refinery Ltd. produced 
small quantities of refined products at its 
only refinery at Larnaca. The throughput 
capacity of the plant was 16,000 barrels 
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per day. | surveys indicated the likelihood of hydro- 
The Cyprus Government was proposing carbon deposits offshore Limassol. 

legislation to control oil exploration and ———————— 

pumping on the island and in its territorial Physical scientist, a x 5 Minerals: 

waters. The Soviet Union had expressed deer oer US. dollars at the of 

interest in exploring for oil after satellite si-usmo °° dolars at the rate 


The Mineral Industry of 
Czechoslovakia 


By John G. Panulas! 


Although Czechoslovakia continued to be 
a significant producer of gallium, graphite, 
kaolin, magnesite, and steel in 1987, it 
remained dependent on imports for its sup- 
ply of other mineral commodities. Having 
petroleum and gas resources, the 
country exploited numerous uranium de- 
posits in North Bohemia, with a view to- 
ward developing its nuclear power capabili- 
ty as a major source of energy. Automation 
of the country's iron and steel industry was 
undertaken to improve product quality and 
increase preductivity. Although prelimi- 
nary statistics indicate that industrial pro- 
duction grew by 2.396 and national income 
by 246, mining activities took place within a 
milieu of overproduction in energy-inten- 
sive industries and excess inventory build- 
up. 
Government Policies and Programs.— 
The Government's economic restructuring 
program, prestavba, called for improved 


efficiency, productivity, and profitability 
through the importation of energy-con- 
serving machines, and the introduction of a 
new management approach that placed in- 
creased responsibility and decisionmaking 
authority with individual managers and 
enterprises. 

A major element of Government policy 
was that the Czechoslovak industry no long- 
er would manufacture everything the na- 
tion required. Rather, it would specialize in 
those goods it could produce at relatively 
low cost, export easily, and use to generate 
the hard currency it needed to buy capital 
goods for industry. As part of the new 
system, export of raw minerals, semimanu- 
factures, and petrochemical products would 
diminish in favor of metallic products with 
added value, nonpetroleum chemical prod- 
ucts, one: microelectronics, and ro- 
botics. 


PRODUCTION 


Output of gallium and graphite each 
amounted to about 8% of the world total. 
Production of magnesite accounted for 
approximately 6% of the whole; kaolin, 
roughly 3%; and, pig iron and steel, each 
about 2%. The Ostrava-Karviná Basin con- 
tinued as the major source of bituminous 


coal while the North Bohemian Basin pro- 
vided the bulk of brown coal. The Vitkovice 
steel plant in North Moravia supplied most 
of the steel output. The majority of kaolin 
was produced around Karlovy Vary, West 
Bohemia. In addition, six magnesite mines 
were operating in Slovakia. 
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Table 1.—Czechoslovakia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Aluminum 
Amins... 80, 000 85,000 *85,000 *80,000 85,000 
Aluminum ingot, primary only 36,156 31,635 31,000 33,078 33,000 
5 mine output, Sb content 900 1.000 “1,000 1,000 1,000 
"Mine output, Cu content ______________ 9,800 10,000 *10,300 *10,000 10,000 
Metal: 
Smelter, primary only 10,000 10,000 €10,200 *9,800 10,000 
Refined including secondary |... ....- 25,746 26,068 26,500 25, 000 221,202 
Iron and steel: 
Iron ore: 
Gross weight _______ thousand tons 1,908 1,869 1,859 1,784 21,798 
Fe content --—------------—- do. - 490 481 €490 470 470 
Metal 
Pig iroi owe do- 9,466 9,561 9,562 9,573 29,788 
Ferroalloys, electric- furnace do- 162 151 161 160 22,039 
Steel, cru le do— __ 15,024 14,831 15,036 15,112 215,415 
Semimanufactures. do_ ___ 12,254 12,431 €12,700 212,000 211,364 
Lead: 
Mine output, Pb content 3,162 3,078 5,244 5,700 3,200 
Metal including secondary 21,030 21,134 21,437 23,602 226,008 
Manganese ore, gross weight 900 900 950 900 900 
Mercury ------------—- 76-pound flasks_ _ 4,177 4,409 4,583 4,873 24,757 
Nickel metal, primary 3,000 4,500 4,500 4,500 4,500 
Shas FF thousand troy ounces. . 964 1,029 *1,000 *1,000 1,000 
"Mine output, Sn content 200 200 200 200 250 
Metal including secondary... 307 425 507 240 430 
Tungsten; mine output, W content? _________ 50 50 50 r50 45 
inc: 
Mine output, Zn content ______________ 7,064 7,185 7, 300 7, 300 7, 300 
Metal including secondary? ____________ 9,100 9,100 9,250 9,250 9,300 
INDUSTRIAL MINERALS 
Brite... on es i eh et 60,000 60,000 60,000 60,000 60,000 
Cement, hydraulic - thousand tons 10,498 10,530 10,265 10,298 210,369 
Clays: Kaolin - -- --------------—- do — 539 540 548 546 575 
Fluorspar? rr do- 96 96 95 95 95 
Graphite®____________________ do____ 50 50 60 60 55 
Gypsum and anhydrite, crude... do_ ___ 848 842 112 743 2771 
Lime, hydrated and quicklime. _ _ _ __ __ do____ 3,100 3,117 3,227 3,329 23 237 
Magnesite, crude. - - -- - -------—-—- do— 662 660 €670 €680 2671 
Nitrogen: N content of ammonia _ _ _ _ — — Oses 591 576 526 2614 600 
Perlite _—_--—---------—--—---—-- do... 44 44 44 44 242 
Eyre gross weiht do... 140 140 145 140 140 
MM ES ey 868 do... 240 243 €245 e250 250 
ei compounds, n.e.s.: 
Caustic soda ________________ do... 332 321 331 335 332 
B Carbonate, manufactured do == 95 101 112 113 102 
tone: 
Limestone and other calcareous stone do- 23,519 23,684 23,252 23,566 222,927 
Quarry stone, not further described 
thousand cubic meters 32,844 32,214 32,269 32,826 32,000 
Sulfur 
Native thousand tons 5 5 6 5 5 
From pyrites® |. do- 60 60 62 60 238 
Byproducts, all sources do... 10 10 12 10 10 
S/ anuna Le do____ 75 75 80 75 53 
Sulfuric acid do... 1,244 1,246 1,297 1,292 1,300 
MINERAL FUELS AND RELATED 
TER 
Bituminouuan ss do... 26,315 26,421 26,223 25,658 26,000 
Brown and lignite ____________~- do- 98, 878 102,857 102,315 102, 738 103, 000 
Metallurgical. _______________ do— 8,529 8.211 8.112 8,005 8,200 
Unspecified. |... (o 1,811 2,091 2,125 2,068 2,100 
dors briquets from brown coal do. 1,104 1,069 1,118 1,093 ,000 
"Manufactured, allt types - million cubic feet. 268, 532 271,710 264, 859 255,854 260,000 
Natural, marketed" * _ do... 26,000 24,500 24,500 24,700 25,000 


See footnotes at end of table. 
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Table 1.—Czechoslovakia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 1986P 19879 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude: 
As reported .. thousand tons_ _ 93 95 123 142 140 
Converted _ thousand 42-gallon barrels_ _ 629 644 83 963 970 
Refinery produetr- v do... 2122,785 125, 000 1127, 500 125, 000 126, 000 
Estimated. Preliminary. Revised 


Table includes data available through Sept. 1988. In addition to the commodities listed, arsenic, feldspar, gold, 
graphite, uranium, and a variety of other petroleum products are produced, but information is inadequate to make 


reliable estimates of output levels. 
2Reported figure. 


This material, ough reported as manganese ore, is believed to be manganiferous iron ore with a m 


content of about 11% 
contains 25% or more manganese. 


anganese 
as such is not equivalent to material ordinarily reported as manganese ore, which generally 


“Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported 


marketed output by a relatively inconsequential amount. 


TRADE 


Hard currency exports fell 4.4% below 
1986 levels, as trade with other member 
states of the Council for Mutual Economic 
Assistance (CMEA) rose to 80% of Czecho- 
slovakia's total world commerce. The Soviet 
Union continued as Czechoslovakia's larg- 
est trading partner, providing the bulk of 
its chromium, ferroalloys, iron ore, manga- 
nese, natural gas, nitrogen fertilizer, petro- 
leum, pig iron, and nonferrous metals. Par- 
ticularly notable was the fact that the 
Soviet Union was to supply Czechoslovakia 
with 1.33 million tons per year of iron ore 
pellets for 10 years as payment for its 
continuing work in building an iron treat- 


ment plant at Krivoj Rog, in the Ukraine, 
U.S.S.R. Imports would therefore increase 
to sustain the long-term Government plan 
of reduced iron and steel output. 
Czechoslovakia’s 1986-90 5-year plan called 
for a 20% increase in total exports by 1990, 
in order to attain national income growth of 
4%. In its effort to achieve this, the country 
increased exports of mineral commodities to 
its largest nonsocialist trading partners, 
Austria and the Federal Republic of Ger- 
many, and sought improved trade relations 
with Belgium, Denmark, Finland, France, 
Italy, the Netherlands, and Norway. 


Table 2.—Czechoslovakia: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Aluminum: 
Ore and concentrate 22 
Oxides and hydroxides ______-~~- 34 
Ash and residue containing aluminum 547 
Metal including alloys: 
PüD. c ee E E 259 
Unwrought_ -----------—-- 21,070 
Semimanufactures 2,534 
Chromium: Oxides and hydroxides _ — 31 
Gre 
re and concentrate 1,184 
Se 2,156 
Ash and residue containing copper S 
Metal including alloys: 
Scrap 26. 989 
Unwrou ght 57 
Semimanufactures 201 


See footnote at end of table. 


Destinations, 1986 
1986” 


ones Other (principal) 
24 __ All to Netherlands. 
106 ee All to West Germany. 
330 206 X 110,769, West 
15,259 A 10,769; West Germany 2,203; 
oland 2 ,063. 
3,020 ani Poland 2, 121; Hungary 433; West 
Germany 159. 
2,213 _. West Germany 1,557; France 408; 
Switzerland 105. 
145 a All to West Germany. 
382 -- West Germany 312; Sweden 70. 
3,699 -— All to West Germany. 
66 Sips W 40; West Germany 22; 
eru 2. 
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986P n 
á . 2 55 Other (principal) 
METALS —Continued 
Gold: Waste and sweepings 
value, thousands. _ $105 $263 — All to West Germany. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite |... ESN 772 c All to Hungary. 
Metal: 
Sens ees 140,229 101,624 E Italy 41,222; Austria 26,495; West 
Germany 22,446. 
Pig iron, cast iron, related mate- 
III!!! 5o ors 2,780 3,127 zs West Germany 1,624; Sweden 591; 
Denmark 301. 
Ferroalloys: 
Ferrochromium . ......- 1,261 442 -— West Germany 425; Yugoslavia 17. 
Ferromanganesee _ — — PEN 3,680 _. All to Hungary. 
Ferrosilicomanganese 15,768 15, 843 RIS 1 "bU rud 10,532; Sweden 1,854; 
y 
Ferrosilicon_ _______ ~~ 144 739 — All to West Germany. 
Silicon metal 37 ee 
Unspecified 8,533 4,361 _. Austria 3,809; Hungary 552. 
Steel, primary forms? 
thousand tons. . 511 533 x: Yugoslavia 205 aes 135; West 
rmany 2 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do_ ___ 1,384 1,493 15 West Germany 128; Poland 81; 
unspecified 990. 
Universals, plates, sheets 
do— 1,010 1,048 11 ird re Poland 115; West 
Hoop and strip-- do... 156 151 MS beside: Germany 13; Italy 9; unspeci- 
ied 
Rails and accessories do-—- 34 45 _. NA. 
NöÄ A do— 133 119 — West 5 Hungary 10: 
Tubes, pipes, fittings? — do- 631 626 3 US 888 K. 408 p. Poland 45; Hungary 25. 
Castings and forgings, rough 
do— 22 22 S NA. 
Lead: 
Ore and concentrate SS OOL NEETA N 5,943 6,141 —— All to West Germany. 
Metal including alloys, scrap... — 28 8,625 m Do. 
Magnesium: Metal including aleve 
unwrougnt ue 680 -— All to Jordan. 
Manganese: Ore and concentrate, 
x mon ee 3 pares 1 pe All to West Germany. 
ickel: 
Oxides and hydroxides |... 78 23 ex Moe 3 10; France 5; Nether- 
ands 5. 
Ash and residue containing nickel nts 66 — All to West Germany. 
Metal including alloys: 
SS hr eR 53 33 zu Do. 
Unwroughhgtt 2 A 
Semimanufactures à 20 "m" All to Yugoslavia. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $98 $1,420 Bee ne „ $1,405; United King - 
om 
Metals including alloys, unwrought 
and partly wrought |... do... $971 $4,602 $3,165 bir mag $999; West Germany 
. Silver: Metal including alloys, unwrought 
and partly wrought EE OM do ... $344 $321 — All to West Germany. 
G cul ae 20 —— All to Italy. 
Ash and residue containing tin 241 77 mH All to United Kingdom 
Titanium: Oxides. - - - -- --------- 2,314 2,836 _. West Germany 996; Italy 963; United 
Kingdom 467. 
Tungsten: Metal including alloys, all 
Torma — oin ee S 3 cu All to Yugoslavia. 
Uranium and/or thorium: Metal includ- 
ing alloys, all forms |... -------- 1 E 
Zinc: 
Ore and concentrate 15,651 14,167 ia Do. 
Oxides. oon 938 886 e Topaia 710; West Germany 145; 
Ash and residue containing zinc _ _ _ _ 4,101 3,581 EN West 9 3,501; Belgium- 
' Luxembourg 80. 
Metal including alloys: 
C c Are uto 108 151 _. All to West Germany. 
Unwrou ght. 25 Ne 
Semimanufactures 163 TN 


See footnotes at end of table. 
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986P l -— 
nid Other (principal) 
METALS —Continued 
Other: 
Ashes and residues. . ---------- 8,297 108 EA or Germany 101; United Kingdom 
Base metals including alloys, all forms 1 6 T Yugoslavia 3 3; West Germany 1; 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
Cs e ERE a ETE — 44 --  Belgium-Luxembourg 24; Austria 20. 
Artificial: 
Corundum ............-- 4,286 4,858 -- Italy 2,555; West Germany 720; 
Jetherlands 360. 
Silicon carbide __- 500 886 West Germany 669; Belgium-Luxem- 
bourg 163; Italy 54. 
HORE and polishing wheels and 
MCA EET PNE TOS 849 487 -- Italy 207; Belgium Luxembourg 75; 
| est Germany 64 
Asbestos, crude... 22 LL 22-2 36 =— 
Barite and witherite 2,003 1,466. PR AURATA 1,441; Belgium-Luxembourg 
Boron materials: Crude natural borates .. 20 m 
Cement thousand tons 366 197 — West Germany 104; Poland 24; 
Yugoslavia 16. 
e uoce ee 43 21 2a All to Denmark. 
Clays, crude: 
ntonite ______ ~~~ E 20 p All to kp 
Chamotte earth... c- 26,636 77,482 is Hungers 9, 4070. ; Italy 12,038; West 
rmany 4, 
Fire cla, „ 43,278 43,501 -- All to Yugoslavia 
Kaolin?_ nnn 22 LLL LLL c2- 886,000 883,000 __ West Germany 141,000; Poland 
U ified 117,285 146,765 Wes Ge. ; Yugoslavia 31 000. 
nspecified ~- -------------- i ; -— ungary 
44,568; Sweden 3, 364. 
Diamond: Gem, not set or strung 
value, thousands. .. Sa $4,808 84, 808 | 
Diatomite and other infusorial earth .. .. — 4,050 841 — All to Austria. 
Feldspar, fluorspar, related materials 820 520 — All to Yugoslavia. 
Fertilizer materials: 
Crude, n. ess 97 xus 
Manufactu 
Ammon ia 5,245 4, 684 — West Germany 3,027; Switzerland 
1,534; Poland 193. 
Ni itrogenous, Na content * 455,000 -- NA. 
Unspecified and mixed 80 80,880 "S Austria té Yugoslavia 150; Fin- 
and 60. | 
Graphite, natural 1,746 2,838 EU Poland 1,427; Yugoslavia 1,391; 
Greece 20. 
Gypsum and plaster 8 1 2 — All to West Germany. 
Kyanite and related materialnsss _ _ _ _ NN 
LIH 5. cine Lum ee 21,114 61,445 21 1 47, 131: West Germany 
14.293. 
Magnesium compounds: 
esite, rule 2,974 ues 
Oxides and hydroxides* 
thousand tons 446 305 11 Hungary 78; Poland 70; West Ger- 
xl many 42. 
Crude menang splittings and waste _ 11 8 
Worked including agglomerated split- : | 
///» T 82 94 a= W 51; United Kingdom 15; 
y 11. 
Fügen mineral: Iron oxides and 
ydroxides, processed. 1,401 1,167 ee Italy 1,067; Yugoslavia 100. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $276 $148 — Hong nog? 134; Singapore $9; Swit- 
zerland 
Synthetic |... do— $26 $363 dies Ko $286; Yugoslavia $35; Italy 
Pyrite, unroasted. |. - - ---------— 20,766 13,871 — All to H angay: 
Salt and brine... ----—-------—-—-— ,064 ,848 t Hungary 1,844; West Germany 4. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 312,900 314,700 -— West Germany 9,603; Yugoslavia 
3,371; United Kingdom 592. 
Sulfate, manufacturdW 561 382 __ Switzerland 220; Canada 162. 


See footnotes at end of table. 
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 


Worked |... 222 -- 


5 pee men dimension 
ee ois t 


Sulfur: 
5 crude including native and 


5 Lgs 


Talc, steatite, soapstone, pyrophyllite __ 
Vermiculite, perlite, chlorite. ______ — 
Oth 


Slag and dross, not metal- bearing 
MINERAL FUELS AND RELATED 
MATERIALS 


Anthracite and bituminous? 
thousand tons 


Briquets of anthracite and Mer ndn 


Gas, natural: Gaseous? 
million cubic feet. = 
Peat * and nes men 
Petroleum ery prod 
Liquefied petroleum g a 
thousand 42 gallon barrels_ . 


Gasoline do- 
Mineral jelly and wa do— 
Kerosene and jet fuel do— 
Distillate fuel olli do— 
Lubricants s do—- 
Residual fuel oil do— 


Bitumen and other residues " 
02 — 


PPreliminary. NA Not available. 


1Table prepared by Jozef Plachy. Owing 
not be taken as a complete presentation o 


1985 


9,428 
1,654 


26,192 
263,776 
10,289 


10,600 
6,549 


29,584 
12,317 


110 


2,676 


2,832 
1,157 


222 
998 


931 


($) 
630 


1,385 
776 
4,477 
21 


this country’s mineral 


1986? 


2,539 


4 
2,814 
1,002 

12,289 
457 
1,107 
1,029 


26 
439 


31,786 
1,299 
4,783 

25 


trade. 


United 
States 


Destinations, 1986 
Other (principal) 


Poland 6,290; West Germany 1,169; 
Yugoslavia 396. 

West Germany 14,447; Finland 2. 

West Germany 4 7985 Poland 2,550; 
Austria 501. 

All to West Germany. 


Do. 
Austria 163,423; Hungary 84,811; 
Yugoslavia 21 674. 


Tu West Germany. 

Poland 6,555; Yugoslavia 212; Portu- 
gal 28. 

All to West Germany. 


Hungary 18,262; Austria 5,262; West 
Germany 5,178. 
All to West Germany. 


West Germany 301; Hungary 25; Swe- 
den 2. 


East Germany 762; Austria 600; Ro- 
mania 431. 


Mainly to Hungary. 

West Germany 2,480; Yugoslavia 15; 
Austria 11. 

East Germany 398; Austria 304; Hun- 
gary 170. 


NA. 
Denmark 233; Greece 210; Italy 14. 


Mr Germany 836; Austria 140; Italy 
West Germany 706; Austria 186; Italy 


Austria 20; Netherlands 5. 

West Germany 261; Austria 130; 
Yugoslavia 82. 

West y ded 1,261; Netherlands 
238; Austria 188. 

Austria 1 ,094; | EOM VIA 77; West 
Germany 41 

Austria 2,701; West Germany 2,082. 


Austria 18; West Germany 7. 


to a lack of official trade data published by Czechoslovakia, this table should 
Unless otherwise specified, these data have been 


compiled from United Nations information and data published by trading partner countries. 


2Official Trade Statistics of Czechoslovakia. 


Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U. S. S. R. 


*Less than 1/2 unit. 


THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 251 


Table 3.— Czechoslovakia: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P ; 
á United Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkaline-earth metals NC 1 mus All from France. 
Aluminum: 
Ore and concentrate? | 
thousand tons 356 399 M Hungary 265; Yugoslavia 107. 
Oxides and hydroxides 24,842 25,431 ates Hungary 15, 016; Y i 10,209; 
West Germany 1 
Metal including alloys: 
Scrap m rci use er 452 130 ee Hungary 80; West Germany 50. 
Unwrought?_____________ 80,000 78,000 sm Un .R. 66, 66,000; Y ; Yugoslavia 9,000; 
Semimanufactures |... 21,155 19,014 8 Yugoslavia 15,308; Hungary 3,050; 
Austria 192. 
Antimony: Oxides --—-—---------- "ES 20 m France 15; West Germany 5. 
Cadmium: Metal including alloys, all 
form: 164 170 -— Bulgaria 40; Finland 40; Hungary 29. 
Chromium: 
Ore and concentrate? 
thousand tons 174 188 com U.S.S.R. 130; Cuba 20; Albania 19. 
Oxides and hydroxides |... 761 868 en U.S.S.R. vd United Kingdom 365; 
France 4. 
Cobalt: Oxides and hydroxides ... _ - - 2 6 _. All from United Kingdom. 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, columbium (nio- 
Bs Nt at aot Na Sen sagt cay ta ones Soc 3 1 1 -— All from West Germany. 
Cop, r: Metal including alloys: n 
))) LE Ur 
Unwrought* |... 1 67, 000 65,000 -. U.S.S.R. 36,000; United Kingdom 
14,000; Poland 10,000. 
Semimanufactures 21,279 25, 660 -. Poland 19 795; Yugoslavia 8, 511; 
West Germany 1,192. 
Gold: Metal e alloys, unwrought 
and partly wrought 
value thousands $534 $508 — West Germany $453; italy $43; 
United Kingdom $12. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite? |... thousand tons 11,268 11,264 iy M ow 9,310; Brazil 859; Venezuela 
Metal: 
err Uie do... 44 43 -— Yugoslavia 39; U.S. S. R. 3; Austria 1. 
Pig iron, cast iron, related 
materials do— 869 809 NN U.S.S.R. 807. 
Ferroalloys: 
Ferrochromium ~~ ~~ ~~ ~~ 3,169 910 -- Italy 528; West Germany 382. 
Ferromanganese. . _ _ _ _ _ 10 15 __ All from West Germany. 
Ferrosilicomanganese 25 e 
Ferrosilicon_ __ -- ------ 232 5 = All from France. 
Silicon metall 7 28 -- Italy 20; United Kingdom 8. 
Unspecified 3,389 2, 895 us Sweden 1,824; West Germany 582; 
United Kingdom 531. 
Steel, primary forms 
thousand tons 318 165 SN NA. 
Semimanufactures: 
Bars, rods, angles, sha 
sections Or ccu 193 151 0) Yugoslavia 6; Hungary 4; unspeci- 
fied 140. 
Universals, plates, sheets 
do... 140 128 uds gir gana 24; Austria 6; unspec- 
Hoop and strip . do- 18 17 oe = F 3; Hungary 3; unspec- 
ifi 
Rails and accessories 
do... 5 5 — NA. 
Wire do— 3 3 — West Germany 1; Yugoslavia 1. 
Tubes, pipes, fittings 
do- 150 441 — West Germany 109; Italy 18; unspec- 
ified 308. 
Castings and forgings, rough 
do... 9 8 TR NA. 
Lead: 
Oxides -————-------------- 1,051 811 ut All from France. 
Metal including alloys: 
SHH 8E 494 a 
Unwroughht!vhõꝛ 25,000 25,000 _. Yugoslavia 10,000; United Kingdom 
4,000; West Germany 3,000 
Semimanufactures 40 1 Tr All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


esium: Metal including alloys: 


Manganese: 
Ore one concentrate, metallurgical- 
E thousand tons 


Mol enun 
Gre and concentrate 
Oxides and hydroxides 33 
Metal including alloys, all forms 
Nickel: 
and concentrate 
Matte and speiss, Ni content 
Oxides and hydrox ide 
Metal including alloys: 
Unwrought? _____________ 


Semimanufactures 


Platinum- group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 


Rare earth metals including alloys, all 
C ³˙¹wmꝛ»AA ⁰ͥ Le 
Selenium, elemental... 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands. 


Tin: 
Oxidess 
Metal including alloys, unwrought?_ 


Titanium: 
Ore and concentrate __—_-------- 
GG /«§;ð³!ñ 2 8 


Metal including alloys, all form 


n: 
Ore and concentrate 
Oxides ad hydroxides |... 
3 including alloys, all forms 


Ore and concentrate 
Blue powdeer.‚r‚ 


Metal including : alloys: 
Unwrought? _____________ 


Semimanufactures _________ 


Zirconium: 
Ore and concentrate 
Metal including alloys, all form 
Other: 
Ores and concentrates... — 
Oxides and hydroxides |... 


Base metals including alloys, all 
TOVING m 

Nonferrous metals and alloys, 
rolled?____§_§_§____________ 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
j^ es he S 


Artificial: 
Corundum |... 


Siliconcarbide... .. . 


See footnotes at end of table. 


1985 


223 
248 


1986P 


3,265 


United 
States 


Sources, 1986 
Other (principal) 


All from West Germany. 
Italy 25; Yugoslavia 22. 
All from West Germany. 


U.S.S.R. 323. 
Spain 240; Japan 17. 


Belgium-Luxembourg 615; Nether- 
lands 270; West Germany 60. 


United Kingdom 14; France 3. 


U.S.S.R. 3,971; United Kingdom 497; 
Finland 409. 

West Germany 26; United Kingdom 
4; Austria 1. 


West Germany $1,870; United King- 
dom $184; Switzerland $8. 

All from West Germany. 

All from United Kingdom. 

Yugoslavia $3,498; West Germany 
$428; Switzerland $20. 

All from United Kingdom. 

United Kingdom 1, 151; Indonesia 
855; Bolivia 816. 


West Germany 90; Netherlands 60. 
2 Kingdom 417: West Germany 


All from Netherlands. 
All from France. 
France 3; Japan 2; Netherlands 1. 


Yugoslavia 3,864; Belgium-Luxem- 
bourg 601. 


Bulgaria 14,000; Yugoslavia 12,000; 
Finland 10, 000. 

Poland 1,202; Yugoslavia 452; United 
Kingdom 19. 

West Germany 1,908; Italy 322. 

All from Norway 

net Germany 107; United Kingdom 

Austria 33; Finland 19; France 1. 


All from U.S.S.R. 


Italy 205; West Germany 3; Yugo- 
slavia 1. 


Yugoslavia 1,625; Hungary 1,592; Ja- 
pan 36. 
Italy 207; Japan 2. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P ; 
i United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $1,109 $5 $4 West Germany $1. 
Grinding and polishing wheels and 
stones 632 566 (3) West Germany 282; Austria 198; 
France 23. 
Asbestos, crude? _______________ 46,783 46,203 _. U.S.S.R. 32,653; Canada 4,645; 
Zimbabwe 3,168. 
Barite and witherite |... .. 20 41 — West Germany 40; Italy 1. 
Boron materials: 
Crude natural borates 5,400 20 -. All from Finland. 
Oxides and acids 440 219 -- Netherlands 128; West Germany 91. 
Cement thousand tons 77 76 East Germany 39; U. S. S. R. 33. 
J 8 1.487 1,114 -- Austria 725; France 889. 
Clays, crude: 
otte earth. -—----------—-- EN 1 TR All from Yugoslavia. 
ff me 8,085 7,698 em Hungary 6,172; United Kingdom 
1,491; West Germany 85. 
Unspecified 885 301 -. West Germany 140; Francs 122; Aus- 
tria 

Diamond: 

Gem, not set or serung 

ue, thousands $39 $282 -- Belgium-Luxembourg $233; Switzer- 
land $34; Netherlands $15. 

Industrial stones do____ $1,512 $1,005 $26 gir eei UN $554; Belgium-Luxem- 
Diatomite and other infusorial earth .. .. 2,878 1,881 = Er land 12 299; France 332; Austria 
Fel ; fluorspar, related materials: 

Fedde emm e 97 — All from Yugoslavia. 

Fluorpp ar 144 144 — All from West Germany. 

nspecified _ .——-—----------—- 1,080 900 — All from Finland. 

Fertilizer materials: Manufactured: ! 
Ammonia ----------------- 50 3,407 D e 3,382; Belgium-Luxembourg 
Nitrogenous, Na content? 

thousand tons 174 185 ae U.S.S.R. 168. 
Phosphatic, PzOs content 
| do... *124 *142 24 Tunisia 10; Yugoslavia 7; unspecified 
Potassic, RO content do- 556 572 East Germany 396, U.S.S.R. 160. 
Unspecified and mixed do 4 64 x Austria 63; Yugoslavia 1. 

Graphite, natural _——----------- 307 357 — Japan 248; West Germany 109. 

Gyr um and plaster? thousand tons 26 23 .. East Germany 22. 

ma Jö 8 . 1 -— All from Italy. 

jJV%%%%C%TCCCddG00G0ö0ãüü. 8 21 33 -— West Germany 29; Austria 4. 

Magnesium um compounds: 

esite, crude - __ =m 64 — All from Netherlands. 
Oxides and hydroxides |... 1,617 857 France 383; Austria 296; West Ger- 
many 140. 
oo Aas accel eres Os CNN - 1,116 — All from West Germany. 
Crude including splittings and waste 24 55 "s Austria 29; France 26. 
Worked including agglomerated split- 
(bore PRU a a 18 3 _— Austria 2; Switzerland 1. 
Nitrates, crudle _ TA 1,673 ae All from Bulgaria. 
Phosphates, crude, P3Os content? 
thousand tons 282 273 _. U.S.S.R. 125; Morocco 41; Jordan 36. 

Pigments, mineral 
Natural, cru lle 20 56 — France 32; West Germany 24. 

Iron oxides and hydroxides, processed 1,175 367 --  Belgium-Luxembourg 357; Italy 10. 

Precious and semiprecious stones other 

than diamond: 
Natural! value, thousands $22 $27 2 Thailand $13; West Germany $10; 
Switzerland $4. 
Synthetic do— 833 872 -- Switzerland $61; Austria $5; Belgium- 
Luxembourg $5. 
Pyrite, unroasteedu ~~ 32 20 — All from Italy. 
Salt and brin ee 139,964 150,342 -. USSR. 150, 320; Belgium-Luxem- 
bourg 17; Sweden 3. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured? 
thousand tons_ _ 203 186 "S East German rinany 82; Bulgaria 36; 
Romania 2 
Sulfate, manufactured... 1 "T 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P : 
á 91 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked NA 13,667 zc ires 12,117; Hungary 1,458; 
Worked _____§___________ 1,829 146 TR 1 66 7 Vugoslavia 56; PAS 18. 
Dolomite, chiefly refractory- grade 91 111 A All from West German 
Gravel and crushed rock... 5,944 7,809 NES borat 4,079; Italy 2 660; France 
Quartz and quartzite___________ 970 1,168 __ All from West Germany. 
Sand other than metal- bearing 4,701 4,565 es Hungary 3, 3,935; West Germany 303; 
gium-Luxembourg 292. 
Sulfur: 
Elemental: 
Crude including native and by- 
roduct? ___ thousand tons 505 466 _. All from Poland. 
Colloidal, precipitated, sublimed _ 70 21 B All from France. 
Dioxide___________________ 261 262 E All from West Germ 
Sulfuric acid 13,980 11,274 -. U.S.S.R. 66,166; East G Corman 5,011. 
Talc, steatite, soapstone, pyrophyllite 1,516 1,520 nes Austria 913; Belgium-Luxembourg 
421; West Germany 145. 
Other: 
Crude. Sse see LE 10,242 7,991 -- Hungary 4,896; West Germany 2,521; 
Finland 469. 
Slag and dross, not metal-bearing .. _ _ 111 94 -- All from Netherlands. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 60 59 8 All from West German 
Carbon black )) 16,422 14,666 -- U.S.S.R. 9,080; Romania 2,670; East 
Germany 1, 129. 
Coal:? 
Anthracite and bituminous 
thousand tons 4,686 4,896 -- U.S.S.R. 3,125; Poland - 671. 
Lignite including briquets do- 136 658 __ All from East German 
Gas, natural: Gaseous* 
million cubic feet 381,785 408,907 T All from U.S.S.R. 
Peat including briquets and litter __ _ _ _ e 68 _. All from United Kingdom. 
Petroleum: 
Crude* 
thousand 42-gallon barrels. _ 124,215 130,830 "m Mainly from U.S.S.R. 
Refinery products: 
Liquefied petroleum gas 
do... (3) (3) m All from West Germany. 
Gasoline“ do____ 3,859 3,145 -- NA. 
Mineral jelly and wax do- 7 6 va West Germany 5. 
Kerosene and jet fuel do- 46 42 ate iu Germany 26; Yugoslavia 8; Italy 
Distillate fuel oil* __ _ do... 50 213 -- NA. 
Lubricant do- 237 163 (3) 8 116; 6 26; West 
Residual fuel oil do- 92 13 TER All from a ited Kingdom. 
Bitumen and other residues 
do- 17 ER 
Bituminous mixtures. do- (3) (3) EM Mainly from Austria. 
Petroleum coke do— 44 41 —— All from West Germany. 


Preliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Czechoslovakia, this table should 
not be taken as a complete presentation of this country s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 
2Official Trade Statistics of Czechoslovakia. 
WLess than 1/2 unit. 
“Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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COMMODITY REVIEW 


METALS 


Gallium.—About 3,500 kilograms of 
99.9% and 99.99%-pure gallium metal was 
produced at the Ziar and Hronom alumina 
refinery in 1987. Output was expected to 
rise to at least 4,000 kilograms by the end of 
the decade, as the country was engaged in 
the manufacture of high-speed gallium ar- 
senide integrated circuits. In addition, it 
was expected that the gallium would be 
used in superconductors. Particularly note- 
worthy were the experimental use of gal- 
lium as a telescopic metal target in de- 
tecting and quantifying solar neutrinos and 
its application in photoelectric solar cells. 

Gold.—A study, sponsored in part by the 
Ore Research Institute of Prague, continued 
with a view toward determining whether a 
300,000-ton-per-year open pit and benefi- 
ciation facility would be constructed. In 
addition, the Western Australian Develop- 
ment Corp. and Czechoslovak Government 
were considering a joint venture to treat old 
dumps from former gold mine operations. 

Gold prospecting continued with vigor 
during 1987. Mining was expected to re- 
sume in the central region of the Vultana 
River Basin and in South Bohemia by the 
end of the decade. The open pit mine at 
Celina Morkrsko was scheduled to restart 
by 1990. Reserves there were thought to 
amount to 100 tons of gold. Plans also called 
for the development of reserves in the 
western Carpathians, as well as exploration 
of gold-scheelite deposits in Karpenske 
Hory in Bohemia and Soviansko in Slovak- 
ia. 
Iron and Steel.—Emphasis was switched 
from the production of crude steel to the 
production of semimanufactures and fin- 
ished products. Accordingly, modernization 
plans were focused on the construction of 
new facilities for the continuous casting of 
steel. Production of steel castings and forg- 
ings was scheduled to rise to 50% of total 
steel output by 1995. Particularly signifi- 
cant in this regard were improvements 
made to the Smervna steelworks at Podbro- 
zova where an Asea/SKF (Sweden) electro- 
magnetic stirrer was attached to a continu- 
ous casting machine to improve the quality 
of the continuously cast billets used for tube 
production. 

Much of the steelmaking process at the 
iron and steel works in Czechoslovakia was 
becoming controlled by computers and 
microprocessors. Noteworthy was construc- 


tion of the final processing shops and auto- 
mated storage of finished products at the 
Poldi steel plant at Kladno, where a modern 
450,000-ton-per-year medium and light sec- 
tion rolling mill supplied by Sket (German 
Democratic Republic) was installed, and a 
100-ton-per-year electric arc furnace was 
modified to include water-cooled panels. 
The rolling mill was to produce medium 
and light bars of high-quality carbon steel 
and ferritic stainless steel. In an effort to 
conserve energy and other resources, two 
old rolling mills at the Kralodvorske works 
in Beroun and the sheet mill in Frydek- 
Mistek were eliminated. The East Slovakia 
iron and steel combine, working with Cle- 
cim, the French concern, modernized its 
cold-sheet mill and overhauled its hot wide 
strip operation at Kosice in eastern Czecho- 
slovakia. The modernization was expected 
to achieve higher dimensional accuracy for 
its strip products. 

Other developments of importance were 
the startup of an Asea/SKF (Sweden) sec- 
ondary steelmaking plant at the Skoda 
steelworks in Plzen. Reportedly, steel pro- 
duction at that facility increased 20% as a 
result of the new plant. Another secondary 
steelmaking plant, furnished with powder 
injection equipment, was provided by Scan- 
dinavian Lancers and brought on-line at the 
Vitkovice steelworks at Ostrava. 

Tin.—Tin mining was renewed at the 
Stannum Mine, 100 kilometers west of 
Prague. The ore body consists of tin and 
tungsten, with smaller amounts of mica, 
minor sulfides, and topaz also occurring. 
Output was expected to reach 250,000 tons 
of ore processed per year. The Czechoslovak 
Government invested 500 korunas (Kcs? in 
the project. 

Other Metals.—Work continued on con- 
struction of a metallurgical complex in 
Bruntal, North Moravia, which was ex- 
pected to process 60,000 tons of base metal 
concentrates from copper, lead, and zinc 
ores, as well as rare elements. The Tiscova 
copper mine in Bohemia was overhauled for 
more productive operation, while copper ore 
bodies at Banska Stiavnica, Slovinky, and 
Maria near Roznava continued to be ex- 
ploited. In Central Bohemia, further identi- 
fications of lead and zinc ores were made, as 
were discoveries of new zinc deposits in the 
Zelezne Hory Mountains. In addition, a new 
lead and zinc mine in Zlate Hory-East was 
opened. 


256 


INDUSTRIAL MINERALS 


The prominent producers of kaolin were 
Chlumcanske Keramicke Zavody, Kera- 
micke a Sklarske Suroviny, Moravske Kera- 
micke Zavody, and Zapodceske Keramicke 
Zavody. Much of the kaolin for the ceramic 
industry was mined in the Karlovy Vary 
region of Czechoslovakia, and kaolin sup- 
plied to the paper industry was mined in 
the Plzen Basin. Ore was mined by open pit 
methods and beneficiated via sizing and 
high-intensity magnetic removal of impuri- 
ties. Annual output was about 575,000 tons, 
with kaolin reserves estimated at 60 million 
tons. 


MINERAL FUELS 


Coal.—Coal accounted for 70% of the 
national fuel requirement. Coal exploration 
continued in several parts of the country. 
Approximately 1.5 million tons of coking 
coal was identified in the Ostrava-Karviná 
Basin. Although bituminous coal reserves of 
4.5 million tons were also identified at 
Ostrava, their location, 600 to 1,000 meters 
below the surface, posed technical impedi- 
ments to output. Lignite reserves there 
were measured at 5.5 million tons and were 
expected to be depleted within 30 years. 

Natural Gas.—Work neared completion 
on a Czechoslovak-built natural gas pipeline 
that would carry Soviet natural gas through 
Czechoslovakia to customers in Austria, the 
Federal Republic of Germany, Italy, and 
Yugoslavia. Deliveries taken by Czecho- 
slovakia itself were to serve as compensa- 
tion for the construction work. Utilizing 
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pipes, 55 inches in diameter, the 2,607-mile 
line was expected to increase Czechoslovak- 
ia's annual consumption of Soviet natural 
gas by 450 billion cubic feet by 1989. During 
1987, the country imported 380 billion cubic 
feet of natural gas from the Soviet Union, 
and produced about 25 billion cubic feet, 
roughly 7% of its known reserves. In tan- 
dem with plans to replace oil and manu- 
factured coal gas with natural gas for resi- 
dential and industrial uses, exploration of 
South Moravia, and southern and eastern 
Slovakia continued. Results suggested that 
future output of as much as 70 billion cubic 
feet per year was possible. 

Nuclear Power.—In 1987, a sixth and 
seventh nuclear reactor commenced oper- 
ations at the Dukovany and Jaslorce Bo- 
hunice plants. The facilities together pro- 
duced about 25% of Czechoslovakia's elec- 
tricity. Work on a 440-megawatt plant at 
Mochovitse continued, as did construction 
of a 1,000-megawatt reactor at Temelin. The 
Mochovitse reactor was expected to start in 
1992. 

In light of the Chernobyl accident, the 
Czechoslovak atomic power program began 
investing in making the country's nuclear 
powerplants more resistant to natural dis- 
asters, such as earthquakes. Estimates val- 
ued the investment as equal to a l-year 
capital outlay for the entire fuel and power 
sector of the Czechoslovak economy. 


Physical scientist, Division of International Minerals. 

The Czechoslovak koruna (Kes) is not convertible to 
U.S. dollars, and as such, values are expressed in korunas. 
The official exchange rate does not reflect comparative 
values of the two currencies. 


The Mineral Industry of 
Denmark and Greenland 


By Richard H. Singleton! 


DENMARK 


The total value of Denmark's mineral 
industry approximated $1.3 billion,? about 
75% of which was raw petroleum products 
from the Danish North Sea. The only signif- 
icant metals industry was the steel plant, 
which was based on scrap. Significant in- 
dustrial minerals were cement, diatoma- 
ceous materials, and crushed and dimension 


. Stone. 


Denmark's production of North Sea oil 
and gas continued to increase significantly 
and provided more than 2596 of the coun- 
try's energy requirements in 1987. The ma- 
jor objective of the Government's energy 
policy continued to be the reduction of net 
oil imports. About one-half of the country's 
oil was supplied from indigenous sources. 
The initial gas distribution network on the 
mainland was completed for domestic distri- 
bution as well as for pipeline export to the 
Federal Republic of Germany and Sweden. 
Development of North Sea petroleum re- 
sources continued, but at a slower rate 
because of near saturation of the gas mar- 
ket, low oil prices, and estimated oil reserve 
limitations. 


Austere measures taken by the Danish 
Government in 1986 to limit domestic con- 
sumption succeeded in nearly halving the 
1986 deficit to below $3 billion in 1987. 
However, the relatively high growth rate in 
the real gross domestic product maintained 
during the previous 3 years was reduced to 
near zero. Employment and interest rates 
did not change significantly. A left-of-center 
Government was elected in September with- 
out a majority. Pressure for increased spen- 
ding was expected to ensue. 


PRODUCTION AND TRADE 


Production of North Sea oil and gas each 
again increased to record highs. Importa- 
tion of mineral fuels continued to fall. 
Cement and lime sales decreased in re- 
sponse to reduced construction activity. Im- 
ports of U.S. coal and coke decreased by 
40% to 1.4 million tons. Danish exports to 
the United States remained at $1.9 billion. 
Imports from the United States increased 
by 1596 to $861 million. The persistent U.S. 
trade deficit with Denmark remained near 
$1 billion. 
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Table 1.—Denmark: Sales of mineral commodities! 
(Metric tons unless otherwise specified!) 


Cement, hydraulic 


Clays:* 


aolin 


Other, for ceramic uses 


Cryolite? 


Diatomaceous materials: 


Diatomite* 
Moler 


Gas,natural? |. |. .. 
Iron and steel? 
Steel, cerude 


Semimanufactures 


Lead, metal including alloys, secondary“ 
Lime, hydrated and quicklime. _ thousand tons. . 


Nitrogen: N content of ammonia 
Peat |. uo ˙¾ uA ne Ce 


Petroleum:? 


do. ... 


Crude thousand 42-gallon barrels- 
Refinery products: 
Gasoline do. ... 
det fuel. —————— Rus do- 
Keros ene do.... 
Distillate fuel oli do- 
Residual fuel oil do- 
Liquefied petroleum gas do- 
Naphtda aKa do—— 
BitueNnAsnsns do- 
Refinery fuel and losses do- 
NN! ³ AA eos es do. .. 
Salt!!! thousand tons 
Sand, industrial!!! thousand cubic meters. _ 
Sand and grave 
Sodium carbonate thousand tons 
Stone: 
Crushed 
Flint thousand cubic meters 
Limestone: 
Agricultural thousand tons - 
Industrial. ____________ do. ... 
f raan a do ... 
Other thousand cubic meters. . 
Dimension (mostly granite ----- do... . 
Sulfur, byproduct !!!!!! 
“Estimated. Preliminary. "Revised. 


1Table includes data available through June 30, 1988. 
*Reported figure. 

3Data represent production. 
“Includes antimonial lead. 


1983 


1,657 


1984 


1,668 


14,000 
24.168 
20,300 


10,000 
63,145 
8,228 
548 
462 
13,019 
128 


32 


10,859 


1985 


1,739 


13,000 
24,686 
17,900 


6,000 
72,029 
38,811 


528 
511 
4,503 
129 
39 
22,120 


Table 2.—Denmark: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


See footnote at end of table. 


Destinations, 1986 


Commodit 1985 1986 : 
ý 9 Other (principal) 
METALS 
Alkali and alkaline- earth metals: Alkali 
C’!!! é Te West Germany 4; Spain 3. 
Aluminum: 
Ore and concentrate 2,042 8 
Oxides and hydroxidess 166 176 63 United Kingdom 60; France 10. 
Ash and residue containing aluminum 58 198 Ms United Arab Emirates 102; Sweden 
61; Finland 35. 
Metal including alloys: 
CTC Lo Lu LE dcc 16,669 20,552 m West Germany 12,712; Netherlands 
3,020; Norway 2,071. 
Unwrought______.______- 12,129 10,222 West Germany 6,715; Belgium- 
Luxembourg 1,854; Portugal 354. 
Semimanufactures |. |. _ _ .. 21,612 28,995 231 West Germany 8,567; Sweden 6,771 


United Kingdom 5,201. 
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Table 2.—Denmark: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1986 


Destinations, 1986 


Commodit 1985 : 
i | á See Other (principal) 
METALS —Continued 
Antimony: Metals including alloys, all 
forms lon 88 3 (2) RT All to Saudi Arabia. 
Arsenic: Oxides and acids CER 10 DER All to Sweden. 
Bismuth: Metals including alloys, all 
TORING uo ote cen o oce 1 2) ae Mainly to Algeria. 
Cadmium: Metal including alloys, all 
lf Se oe ĩ 1 Eus 
Chromium: 
Oxides and hydroxides FF 4 3 EN All to Sweden. 
Metal including alloys, all forms _ _ _ 1 (?) -- All to Spain. 
Cobalt: Oxides and hydroxides _ _ - _ _ _ _ 4 Sal 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum (2) = 
E dE 
xides and hydroxides _________ 37 (?) nx NA. 
SI ĩðͤ a anA 3 27 TN: Greenland 25; Finland 1. 
Ash and residue containing copper 915 1,282 ane Sweden 697; West Germany 580; 
Netherlands 5. 
Metal including alloys: 
COO C ioe E A 15,767 14,130 a West Germany 12,319; Belgium-Lux- 
embourg 725; East Germany 353. 
Unwrou ght. 1.558 2,065 —— Sweden 840; West Germany 540; 
Portugal 491. 
Semimanufacturess 3,999 6,024 2) West Germany 2,469; Sweden 875; 
Belgium-Luxembourg 796. 
Gold: 
Waste and sweepings 
| value, thousands $5,298 $5,401 SM Netherlands $2,761; Switzerland 
$1,548; West Germany $590. 
Metal including alloys, unwrought 
and partly wrought |... do. ... $1,642 $3,338 TER Netherlands $1,454; Finland $750; 
West Germany $547. 
Hafnium: Metal including alloys, all 
TORING: c o oc 88 ie 20 UP All to Netherlands. 
Iron and steel: 
Iron ore and concentrate: | 
Excluding roasted pyrite _ _ _ _ _ 6,834 4,870 94 United Kingdom 1,727; West Ger- 
many 1,366; Netherlands 1,260. 
M ones roas teu! T 598 SS Netherlands 550; West Germany 48. 
etal: 
S ee a i 269,535 182,617 Ge West Germany 138,286; Netherlands 
16,868; Sweden 14, 638. 
Pig iron, cast iron, related mate- 
IJ hte eee ce 392 343 = West Germany 255; Tanzania 35; 
United Kingdom 17. 
Ferroalloys: 
Ferrochromium .......- ee (3) e All to Finland. 
Ferrosilicomanganese _ _ _ _ (?) 1 em All to Sweden. 
Silicon metall 83 34 1 Sweden 32; Saudi Arabia 1. 
Unspecified -- 21 1 8 All to Belgium-Luxembourg 
Steel, primary forme 8,833 5,952 1 Sweden 3,191; West Gemrmally 2,636; 
United Kingdom 35. 
Semimanufactures: 
Bars, rods, angles, oor 
sections 105,817 113,401 40 West Germany 41,151; Sweden 
23,119; United Kingdom 15,299. 
Universals, plates, sheets 309,283 340,736 5,903 West Germany 107,320; Sweden 
64,944; United Kingdom 45,129. 
Hoop and strip - -- - ----- 22,074 27,470 (2) Sweden 14, 693; United Kingdom 
7,881; France 1 ,948. 
Rails and accessories 2,731 354 wes West German 321; Norway 19; 
Greenland r1 
Wife. rae co ee cec 4,939 4,699 17 Sweden 1,372; West Germany 850; 
Finland 710. 
Tubes, pipes, fittingss 85,543 77,525 541 Sweden 36,755; West Germany 
13,021; United Kingdom 11,001. 
Castings and forgings, rough 35,686 35,319 2 West Germany 16,273; Sweden 
11,468; Norway 2,325. 
Lead: 
Rice Aa 16 7 Lo West Germany 4; Kenya 2. 
Ash and residue containing lead 2,204 109 a United Kingdom 45; Belgium-Lux- 
embourg 44; West Germany 20. 
Metal including alloys: 
fap. ose osi ee 14,530 14,344 Lut West Germany 8,270; Sweden 4,897; 
United Kingdom 61 615 
Unwrought______________ 3,985 3,244 iem Belgium-Luxembourg 1, 851; Nether- 
lands 598; West Germany 294. 
Semimanufacturess 50 326 


See foot notes at end of table. 


United Kingdom 244: Sweden 26; 
Japan 20. 
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Table 2.—Denmark: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lithium: 
Oxides and hydroxides |... 
Metal including alloys, all forms 
as Sees Metal including alloys: 
11 os rea oe s 
Unwrought _______________~_ 
Semimanufactures___________~_ 


Manganese: 
Oxides a 8 
Metal including alloys, all forms 
Mercury ......- 16-pound flasks_ — 
Nickel: 
Matte and speiss _____________ 
Ash and residue containing nickel _ _ 


Metal including alloys: 
S§öéO⁰i;5;ĩ5ũ a se ceca 
Unwrou ght 
Semimanufactures 


Platinum- group metals: 
Waste and sweepings 
value, thousands. . 


Metals including alloys, unwrought 
and partly wrought |... do... 


Selenium, elemental. . ... ...... 
Silver: 
Waste and sweepings 
value, thousands.. _ 


Metal including alloys, unwrought 
and partly wrought . _ _ _ do. ... 


Tellurium, elemental and arsenic _ _ _ _ _ 
Tin: 
Ash and residue containing tin 


Metal including alloys: 
SCFaD. ³˙·—w- EE EU 


Unwrought______________ 
Semimanufactures ________ _ 


Titanium: 
Oxides ens i ee ee ee 


Metal including alloys: 
p ree 
Semimanufacturesss 
Tungsten: Metal including alloys: 
Scrap . ed c e 
Unwrought t 
Semimanufactures. - ---------- 
Vanadium: Oxides and hydroxides .... 
Zinc: 
Oxides mcus 8 


Ash and residue containing zinc _ _ _ _ 


Metal including alloys: 
p a eh 


Unwrought_____________ _ 


Semimanufactures _________ 


;! 2-2-2-2- 88 


See footnotes at end of table. 


1985 


(2) 


1986 


United 
States 


Destinations, 1986 


Other (principal) 


All to West Germany. 


Do. 
Do. 
Sweden 13; United Kingdom 6; Nor- 
way 1. 


All to Sweden. 
All to West Germany. 
Mainly to West Germany. 


All to United Kingdom. 
United Kingdom 227; West Germany 
213; Belgium-Luxembourg 61. 


Sweden 10; West Germany 9. 
Finland 2; Iceland 2. 


ne 7: Norway 5; West Germany 


West Germany $2,615; Netherlands 
$189; United Kingdom $24. 


Sweden $1,062; Netherlands $158; 
France $155. 
All to Finland. 


United Kingdom $3,940; Switzerland 
$1,136; France $982. 


Sweden $871; Finland $729; Norway 
$221. 


United Kingdom 54; Belgium-Lux- 
embourg 23; West Germany 19. 


Sweden 109; Belgium-Luxembourg 
103; West Germany 27. 

Belgium-Luxembourg 1,248; West 
Germany 73; Sweden 40. 

wes Germany 6; Finland 4; Sweden 


West Germany 54; Canada 50; Ecua- 
dor 21. 


All to United Kingdom. 
Sweden 2; West Germany 1. 


West Germany 39; Sweden 1. 


All to Belgium-Luxembourg. 


West Germany 15; Malta 11; Saudi 
Arabia 3. 

West Germany 112; Norway 19. 

Norway 1,085; West Germany 171. 

Norway 1,159; West Germany 299; 
India 157. 


Norway 1,709; West Germany 1,048; 
Sweden 112. 
West Germany 45; Sweden 26; Uru- 


guay 7. 
Greenland 20; Norway 3; West Ger- 
many 2. 
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Table 2.—Denmark: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 ; 
T iesu Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates- -- ------- 483 469 -- West cermany 318; Sweden 145; Nor- 
way 6. 
Oxides and hydroxides 1 20 -- All to Finland. 
Ashes and residues 263 3,876 e United Kingdom 3,621; West Ger- 
many 156; Netherlands 74. 
Base metals including alloys, all 
forms -.---------------—- 3 S 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
1 Corundum, emery, pumice, 
%% e De eid a ee n 21 4 T Iceland 2. 
Artificial: Silicon carbide - 3 2) NA Mainly to Algeria. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $1 To 
Grinding and polishing wheels and 
stones 794 1,553 8 Ethiopia 690; Egypt 313; Djibouti 116. 
Asbestos, crude... 2-2. 50 Be 
Barite and witherite__._______ __~- 12 45 T Sweden 31; Ecuador 8; Bahrain 2. 
Boron materials: 
Crude natural borates 10 6 RAE Norway 5. 
Elementall“ẽè3!.lndddddddd‚ddd‚dddd EN 9 —- All to Israel. 
Oxides and acids 19 34 nm Sweden 18; Finland 13; Norway 3. 
Cement 308,441 327, 228 3 Greenland 10,667; Finland 4,870; 
unspecified 304,441. 
eri C —  ——— — —— 15,124 113,179 TEM Finland 94,173; United Kingdom 
1,241; Sweden 6,292. 
Clays, crude: 
nton ite 16 16 im Sweden 7; Netherlands 5; Oman 2. 
Chamotte earth... 222. 1,222 13 2 Belgium-Luxembourg 8; Finland 3; 
est Germany 2. 
Fuller'searth .. . zc 8 -- Singapore 1; Sweden 1. 
Rolin 599 685 ST n 309; West Germany 193; Nor- 
way 
Unspecified 1.612 3,170 1 West Germany 1,192; Sweden 664; 
Netherlands 611. 
Cryolite and chiolite. ----------- 20,940 20,770 NA NA. 
iamon 
Gem, not set or eee 
alue, thousands. .. $196 $249 $1 Israel $110; Belgium-Luxembourg 
; West Germany $30. 
Industrial stones . Md do- "S $1 -- All to Spain. 
Diatomite and other infusorial earth _ _ _ 71,948 74,105 E West Germany 23,154; United King- 
dom 18,274; Netherlands 13,438. 
Feldspar, fluorspar, related materials: 
Feldspar „ 37 5 EN All to France. 
Fluorspar --—-------------- 24 ae 
Fertilizer materials 
Crude, n. es 2 1 = NA. 
Manufactured: 
Ammonia. -------------- 570 486 POM Sweden 461; Iceland 5; Libya 4. 
Nitrogenous 3,330 756 =e West German 624; Sweden 96; 
Greenland 
Phosphatic - - - - ---------- 71,441 46,057 ae E 320; Norway 107; unspecified 
4 
Pot ass ic 39 48 Eus Sweden 36; France 6; West Germany 
Unspecified and mixed- ~- - 935,039 395,839 zs West Germany 5,092; Sweden 557; 
unspecified 390,045. 
Graphite, natural (?) 146 8 West Germany 145. 
Gypsum and plasterr‚ 2,013 3,132 1 5 2,858; West Germany 180; 
orway 
p eee ee eae 34 134 cae Sweden 126; Taiwan 7; Malawi 1. 
Kyanite and related materialss 13 72 -. All to Netherlands. 
Ell... 8 10,367 14.357 90 oray 8,551; Finland 3,705; Sweden 
Magnesium compounds: Oxides and 
hydroxides -.---------------- 12 8 NT Saudi Arabia 3; Sweden 3; Norway 1. 
Mica: Crude including splittings and 
waste -------------------- 3 ER Mainly to Sweden. 
Nitrates, rule 11,713 1.369 215 United Kingdom 1,030; Japan 53. 
Pigments, mineral: 
Natural, crude _____________- 33 48 mre Turkey 27; Sweden 10; Indonesia 6. 
Iron oxides and hydroxides, processed 212 185 un Sweden 49; Iceland 30; Ecuador 15. 


See footnotes at end of table. 


262 


MINERALS YEARBOOK, 1987 


Table 2.—Denmark: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified!) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Precious and semiprecious stones other 
than diamond: 


Natural! value, thousands . 
Synthetic do- 
Pyrite, unroastooed 
Salt and br ine 


Sodium compounds, n. e. s.: Carbonate, 
manufactured |... 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock 
Limestone other than dimension 
Quartz and quartzite 
Sand other than metal- bearing 


Sulfur: 
Elemental: 
Crude including native and 
byprodue 
Colloidal, precipitated, sublimed _ 


Dioxide- ----------------—-- 

Sulfuric acidq—VP—]ü: 
Talc, steatite, soapstone, pyrophyllite _ 
Vermiculite, perlite, chlorite- ------- 
Other: 


Slag and dross, not metal-bearing _ _ _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon: 
Carbon black _______________ 
Gas carbor n 


Coal: 
Anthra cite 


e of anthracite and bituminous 
( ³ĩð2³A 

Lignite including briquets |... ... 
Coke and semicoke______________ 


Gas, natural: Gaseous 
million cubic feet 
Peat including briquets and litter |... 
Petroleum: 
Crude. thousand 42-gallon barrels.. . 


See footnotes at end of table. 


1985 


$85 
$10 

20 
236,945 


94 


87,616 
11,361 
139 
679,089 
126,741 
340 
212,798 


694 
139,097 


548 
15 
21 


16 
71,183 


1986 


$77 

$6 

3 
272,075 


63 


51,996 
11,275 
114 
674,922 
116,081 
221 
212,648 


United 
States 


Destinations, 1986 


Other (principal) 


Hong Kong $17; Norway $16; West 
Germany $15. 
Iceland $3; Sweden $2. 


NA. 
Sweden 144,463; Norway 100,992; 
Finland 15,805. 


West Germany 24; Iceland 23; Green- 
land 15. 


West Germany 51,668; Italy 49; Nor- 
way 48. 

West Germany 8,780; Norway 1,288; 
Sweden 834. 

Iceland 100; United Kingdom 5; Nor- 


way 3. 

West Germany 657,637; Sweden 
8,367; Netherlands 4,501. 

West Germany 55,174; Norway 
30,830; Sweden 26,742. 

France 69; Sweden 42; Saudi Arabia 


36. 
Sweden 155,346; West Germany 
23,034; Norway 19,353. 


West Germany 3,220; Norway 1. 

Belgium-Luxembourg 3,810; France 
829; Ghana 3. 

All to Angola. 

Norway 226; Angola 68; Sweden 61. 

Ecuador 25; Ireland 6; Thailand 5. 

Norway 60; Sweden 16. 


West Germany 345; Greenland 80; 
ON 32. 

Norway 97,449; West Germany 
26,928; France 3,750. 


Sweden 71; Finland 12; Malaysia 11. 


Sweden 6; Thailand 3; Cyprus 2. 
Norway 19; West Germany 6; United 
Arab Emirates 1. 


All to Sweden. 
Sweden 47,238; Netherlands 10,216; 
Finland 4,073. 


All to Iceland. 

Sweden 27; Norway 11. 

Sweden 1,881; United Kingdom 612; 
Iceland 49. 


West Germany 15,572; Sweden 9,376. 
Netherlands 5,137; United Kingdom 
418; Sweden 165. 


Sweden 5,080; United Kingdom 1,022; 
Norway 332. 
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Table 2.—Denmark: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 1986 


Commodity United 
States 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels. . 342 919 Eus 
Gasoline do.... 5,452 5,922 32 
Mineral jelly and wax do- 6 6 d 
Kerosene and jet fuel. _ _do_ _ _ _ 868 651 et 
Distillate fuel oll do- 5,249 5,344 bole 
Lubricants _ do... 141 63 (?) 
Residual fuel oil do... 4,683 6,461 121 
Bitumen and other residues 
do... 118 33 ere 
Bituminous mixtures: do- 11 9 ase 
Petroleum coke |. .... 0 66 290 T" 


"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 


Destinations, 1986 


Other (principal) 


Netherlands 197; Sweden 114; West 
Germany 23. 

Sweden 3,636; Netherlands 733; 
United Kingdom 620. 

Sweden 4. 

West Germany 590; Greenland 25; 
Sweden 23. 

Sweden 4,033; West Germany 545; 
Greenland 468. 

Norway 21; Greenland 11; West Ger- 
many 6. 

United Kingdom 3,724; West Ger- 
many 1,163; Ireland 296. 


Finland 23; Greenland 6; Norway 2. 
West Germany 4; Sweden 2; Norway 
1 


Ireland 188; Sweden 93; United King- 
dom 9. 


Table 3.—Denmark: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


1985 1986 


Commodity United 
States 
METALS 
Alkali and alkaline-earth metals: Alkali 
lb EE 249 218 T 
Aluminum: 
Ore and concentrate 723 554 -— 
Oxides and hydroxides --------- 4,403 4,584 692 
Ash and residue containing aluminum 1,497 2,011 - 
Metal including alloys: 
Sers. a Se tee EM 8,881 5,315 19 
Unwrought ------------- 28,391 34,280 8 
Semimanufactures 66,587 72,909 155 
Antimony: 
Oxide s 32 68 "T 
Metal including alloys, all forme (2) (?) NA 
Arsenic: Oxides and acids 80 10 ama 
Beryllium: 
Oxides and hydroxides _________ 73 35 xc 
Metal including alloys, all forms (2) 2) 
Bismuth: Metal including alloys, all 
forms- uc oro a D UL qe 2 1 a 
Cadmium: Metal including alloys, all 
l re 3 1 = 
Chromium: 
Ore and concentrate 1.323 1.473 -— 
Oxides and hydroxides |... . 183 392 (?) 
Metal including alloys, all forms _ _ —_ 1 1 um 


See footnotes at end of table. 


Sources, 1986 


Other (principal) 


West Germany 219; France 56; Swe- 
den 3. 


China 552; West Germany 2. 

United Kingdom 2,395; West Ger- 
many 1,394. 

West Germany 1,858; Sweden 152. 


West Germany 2,018; United King- 
dom 1,175; Sweden 932. 

Norway 16,755; Netherlands 6,610; 
West Germany 5,773. 

West Germany 20,123; Sweden 
11,201; Norway 10,399. 


United Kingdom 59; Belgium-Lux- 
Sore 9. 


All from Belgium-Luxembourg. 


All from West Germany. 
All from United Kingdom. 


Mainly from West Germany. 

Mainly from United Kingdom. 

West Germany 1,401; United King- 
dom 48; Netherlands 24. 


West Germany 284; Italy 106. 
Mainly from Italy. 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Cobalt: 
Oxides and hydroxides 


Metal including alloys, all forms 
Columbium and tantalum: Metal includ- 
pine: „all forms: 
lumbium (niobium) - --------- 
Tantal 


Copper: 
Gre and concentrate 
Oxides and hydroxides ö 


Sülfecse 
Ash and residue containing copper 
Metal including alloys: 
So 
Unwrou ght. 
Semimanufactures Aqd- 
Germanium: Metal including alloys, all 
forms ³ A 886 
Gold: 
Waste and sweepings 
value, thousands 


Metal including alloys, unwrought 
and partly wrought |... do- 


Iron and steel: 


Iron ore and concentrate: 
Excluding roasted pyrite_ _ _ _ — — 


Ferroalloys: 
Ferrochromium -------- 


Ferromanganese_ _ _ _ - — _ — 
Ferromolybdenum — — — — 
Ferrosilicochromium -~ — — — — 
Ferrosilicomanganese . _ _ 
Ferrosilicon_ ~~... __ _ 
Silicon metall 
Unspecified. |. -------- 
Steel, primary forme 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections. ---------- 
Universals, plates, sheets _ _ 
Hoop and stri- ....- 


Nails and accessories 


Tubes, pipes, fittings __ —__ 
Castings and forgings, rough 


See footnotes at end of table. 


1985 


775 
2,486 
1,005 
4,482 
2,002 

37,164 


(?) 
$164 


$7,304 


1,933 
19,710 
47,649 


62,676 


971 
218,643 


357,280 
717,213 
73.781 
9.414 
37.737 
282.487 
5,413 


1986 


$221 


$11,729 


3,390 
28,981 
121,061 


80,212 


449 
163,359 


379,213 
693,230 
11,015 
13,130 
36,830 
210,995 
6,567 


United 
States 


Sources, 1986 


Other (principal) 


Sie en dom 6; 0 
nada l 


8 17: Finland 5. 


All from Austria. 


West armany 348; Italy 182; Nor- 
way 147 
Ital ily 1. 088; Belgium-Luxembourg 
9; France 156. 
All from West Germany. 


Sweden 4,009; West Germany 1,603; 
Ireland 527. 

United Kingdom 1,113; Sweden 728; 
West Germany 115. 

West Germany 21,654; Sweden 6,726; 
Finland 2,4 


Norway ir Sweden $58; West Ger- 
many $ 


Switzerland $4,629; Netherlands 
$3,282; United Kingdom $1,509. 


Sweden 3,329; West Germany 54; 
France 7. 
All from Norway. 


United Kingdom 43,108; U.S.S.R. 
35,057; West Germany 33,281. 


U.S.S.R. 24,581; Brazil 20,993; Swe- 
den 8,213 


Sweden 38; West Germany 21; United 
King dom 4 

Norway 878; West Germany 727; 
France 13. 

All from Sweden. 

Sweden 20; United Kingdom 3. 

Norway 6,069; West Germany 178. 

Norway 2,503; West Germany 525; 
Sweden 138. 

Norway oe France 112; West Ger- 


West 9 267; Belgium-Lux- 
embourg 63; Norway 9. 

Finland 37 796; Sweden 29,028; West 
Germany 27, 816. 


Sweden 92, 100; West Germany 
10,763; United Kingdom 39, 195. 

Sweden 136, 423; West Germany 
122,424; Finland 87,742. 

West Germany 37,070; Sweden 
17,536; Austria 7,926. 

West Germany 9, 363; France 3,303; 
Sweden 227. 

West Germany 11,924; Belgium- 
Luxembourg 11 .305; Sweden 6,037. 

West Germany 109, 309; United King- 
dom 25,126; Netherlands 23,457. 

West German 2,427; Norway 1,725; 
Switzerland 756. 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
d 89655 Other (principal) 
METALS —Continued 
Lead: 
Oxides 2 mncRELRIS 355 . 908 2 West Germany 214; East Germany 
41; Belgium-Luxembourg 23. 
Ash and residue containing lead. _ _ _ E 10 _. All from Sweden. 
Metal including alloys: 
oe ot: | © oc e t 8 994 339 - Sweden 157; United Kingdom 83; 
Netherlands 56. 
Unwrought ____________~_ 20,468 19,533 La Sweden 8,488; West Germany 8,459; 
Belgium-Luxembourg 1,646. 
Semimanufactures 4,249 4,971 (2) West Germany 4,523; France 263; 
Sweden 92. 
Lithium: Metal including alloys, all forms 2 4 oe West Germany 2. 
Magnesium: Metal including alloys: 
0ykõkkũͥũ le 202 12 ae Sweden 10; West Germany 2. 

Unwroughntu. 107 79 "e Norway 76; West Germany 1; Italy 1. 

Semimanufactures. — 111 172 33 Netherlands 54; Switzerland 28. 
Manganese: 

Ore and concentrate, metallurgical- 

grade —— AA e 1,085 575 EM Netherlands 527; West Germany 48. 

Oxides A 1,541 1,388 c" Belgium-Luxembourg 769; Greece 

340; Netherlands 195. 

Metal including alloys, all forms ... 3 39 Ts Norway 28; Sweden 8; China 2. 
Mercury .......- 6-pound flasks _ 464 203 zd U.S.S.K. 87; Turkey 58; Finland 29. 
Molybdenum: 

ides and hydroxides |... .. 1 35 8 Netherlands 32; West Germany 1; 
United Kingdom 1. 
Metal including alloys: 
nwrou ght 2) 1 pd Mainly from United Kingdom. 

: Semimanufactures 2) 3 NR Mainly from West Germany. 

Nickel: 
and concentrate — 12 us Netherlands 7; Switzerland 5. 
Oxides and hydroxides 1 1 -- All from West Germany. 
Metal including alloys: 
SSC A NN 2 mo Mainly from West Germany. 
Unwrought______________ 145 216 ee Finland 126; West Germany 41; 
United Kingdom 19. 
Semimanufacturees 194 280 44 West Germany 113; Norway 45. 
Platinum-group metals: 
Waste and sweepings 
value, thousands. _ $104 $409 aes Sweden $393; Finland $7; United 
Kingdom $5. 
Metals including alloys, unwrought 
and partly wrought _ — _ _ _ do- $4,351 $6,036 $66 Netherlands $2,143; Switzerland 
$1,576; United Kingdom $1,127. 
Rare-earth metals including alloys, all 
OPNS A cruce ß "" (3) "S All from Sweden. 
Rhenium: Metal including alloys, all 
r. Lcd (2) 2) ne All from Switzerland. 
Selenium, elementalllll ~~~ 1 2) -- All from West Germany. 
Silver: 
Waste and sweepings? 
value, thousands. _ 181.700 $1,488 t Norway $919; Sweden $537; Iceland 
Metal including alloys, unwrought 
and partly wroughgt Oc $10,267 $10,164 $12 France $2,657; West Germany $2,191; 
Switzerland $2,170. 
Tellurium, elemental and arsenic . _ _ _ _ E (2) em All from Canada. 
in: 

// A AAA ts 1 1 one All from United Kingdom. 

Ash and residue containing tin 39 M 

Metal including alloys: 

SOTAD zu ³·¹ dur sas es 2 904 500 Norway 4. 
Unwrought_ _________-___-_ 362 1,999 937 Belgium-Luxembourg 773; West Ger- 
many 187. 
Semimanufactures 259 141 (2) Sweden 69; West Germany 52; United 
Kingdom 15. 
Titanium | 
ee bn cnn tac E 8,281 8,605 240 United Kingdom 2,949; Norway 2,642; 
Finland 1,311. 
Metal including alloys: 
D) MON RES Em 2) T All from Japan. 
Unwrou ght. 2) (3) 2) 
Semimanufactures 62 64 7 


See footnotes at end of table. 


1 Germany 45: Japan 8: Sweden 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified!) 


Commodity 


METALS —Continued 


Tungsten: Metal including alloys: 
SSS WWW E 


Unwrought ________________ 
Semimanufactures____________ 


Uranium and/or thorium: Metal includ- 
ing alloys, all forms, thorium ------ 
Vanadium: 
Oxides and hydroxides ________- 
Metal including alloys: 
Unwrounggnt 
Semimanufacturess 
Zinc: 
Oxides ss i 
Blue powder_______________~- 


Ash and residue containing zinc _ - 
Metal including alloys: 
%öĩ5—61—. AAA 


Unwrought- - ------------ 
Semimanufactures _________ 


Zirconium: 
Ore and concentrate 


Metal including alloys, all forme 
Other: 


Ores and concentrates... 
Oxides and hydroxides 


Ashes and residues 
Base metals including alloys, all 
FORMS: x, et es Se tmb 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
»»»»: ee ees 


Artificial: 
Corunß dumm 


Silicon carb idee 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands 

Grinding and polishing wheels and 

stones 2 ee ee muc 
Asbestos, crude_______________~- 
Barite and witherite____________ - 


Boron materials: 
Crude natural boratees 


Oxides and acids 
Bromine `- e 


Clays, crude: 
ntonite —- 2 26 so oe Se Shae 


KBolln Se mw 2 ewe were 

Unspecified _______________~- 

Cryolite and chiolite. . . .. |. .... 
See footnotes at end of table. 


1985 


52 
14,574 
3,793 


236 


10,331 


374 
969 


$368 
1,205 
10,362 
1,914 


4,704 
433 
130 

63,382 
15,246 


2,669 
4,908 
1,129 
36,182 
16,426 
111.530 


1986 


86 
14.738 
4,062 


256 
(3) 


10,468 


451 
752 


29,150 
6,442 
10,343 


United 
States 


Sources, 1986 


Other (principal) 


United Kingdom 10; Sweden 2; West 
Germany 1. 

Mainly from West Germany. 

Sweden 9; United Kingdom 2; West 
Germany 1. 


All from West Germany. 
All from Netherlands. 


All from Japan. 


West Germany 1,872; France 360. 

Norway 577; Belgium-Luxembourg 
177; West Germany 142. 

All from West Germany. 


West Germany 54; Finland 30; Cy- 


prus 2. 

Finland 6,084; Norway 5,343; United 
Kingdom 1,448. 

France 2,531; West Germany 1,303; 
Norway 50. 


West Germany 206; Netherlands 48; 
United Kingdom 2. 


Canada 20; West Germany 2. 
ee 3; Spain 2; United King- 


om 2. 
All from Sweden. 


Iceland 9,583; Netherlands 318; West 
Germany 236. 


West Germany 443; France 6; United 
Kingdom 1. 

Norway 504; West Germany 246; 
France 2. 


Switzerland $506; Ireland $195. 

To Germany 371; Austria 316; Italy 
109. 

Moa 8,702; Cyprus 935; Greece 


Netherlands 6,130; Ireland 5,350; 
Norway 1,966. 


Belgium-Luxembourg 466; West Ger- 
many 101. 

France 168; Italy 106; Turkey 62. 

Israel 41; United Kingdom 18. 

Poland 38,643; West Germany 14,796; 
East Germany 12,477. 

West Germany 7,915; France 3,523; 
Austria 2,397. 


West Germany 1,499; Netherlands 
1,108; Italy 1,073 

France 1,030; West Germany 162; 
Netherlands 35. 

West Germany 294; United Kingdom 
256; Netherlands 199. 

United Kingdom 25,343; West Ger- 
many 3,097; Czechoslovakia 438. 

b ermany 5,640; Netherlands 


456. 
Greenland 70,342; Iceland 1. 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified!) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Diamond: 
Gem, not set or strun 
value, thousands 


Industrial stones do- 


Diatomite and other infusorial eartn 
Feldspar, fluorspar, related materials: 


Feldspar _______._________- 
Fluorsp a 


Unspecified 


Fertilizer materials: 
Crude, n. ess 


Manufactured: 
Ammon ia 


Unspecified and mixed 


Graphite, natural 
Gypsum and plas ter 


lodineé e eS 


Magnesium compounds: 
agnesite, eru lle 
Oxides and hydroxides _________ 


ica: . 
Crude including splittings and waste 


Worked including agglomerated 
splitting 


Phosphates, crude _____________- 


- Pigments, mineral: 
Natural, rule 
Iron oxides and hydroxides, processed 


Potassium salts, crude. __________- 
Precious and semiprecious stones other 
than diamond: 


Natural value, thousands. . 
Synthetic do- 
Pyrite, unroasted_ ld 
Salt and brine- - -------------—- 


Sodium compounds, n.e.s.: Carbonate, 
manufactured ____________-_-- 


See footnotes at end of table. 


1985 


514 


354,938 
176,780 

4,815 
288,541 
621,729 


1,316 
158,825 


4 
641 


61 
328,663 
415 
4,850 
3,350 


$1,106 
$185 
RO 
304,606 


50,369 


1986 


$6,109 
$151 
5,126 
4,993 
486 
119 


501 


306,424 
253,625 
6,719 
253,567 
539,168 
208/165 
6 

661 
42,121 
6 
12,312 
49,821 
258 


90 
198,474 
181 
4,551 
2,139 


$4,652 
$68 

71 
333,584 


48,709 


United 
States 


15,928 
31,308 


Sources, 1986 


Other (principal) 


Belgium-Luxembourg $3,060; Sweden 
$2,018; Switzerland $427. 

Belgium-Luxembourg $143; Switzer- 
land $4; Israel $2. 

Iceland 1,956; France 333. 


Norway 4,201; Sweden 602; West Ger- 
many 106. 

East Germany 360; Sweden 74; 
France 44. 

West Germany 104; Belgium-Lux- 
embourg 6; Netherlands 5. 


West Germany 415; Sweden 75; 
France 11. 


Trinidad and Tobago 115,758; West 
Germany 110,507; U.S.S.R. 26,956. 

Sweden 52,049; Romania 46,864; 
Yugoslavia 46,281. 

West Germany 2,703; Netherlands 
1,653; Morocco 988. 

West Germany 99,818; Canada 
69,689; East Germany 59,004. 

Norway 237,473; Romanina 71,818; 
Netherlands 36,397. 

West Germany 1,303; Switzerland 43. 

Spain 183,944; West Germany 23,872; 
Sweden 366. 

West Germany 5; Japan 1. 

West Germany 453; Sweden 102; 
Netherlands 100. 

West Germany 25,577; Sweden 8,904; 
Belgium-Luxembourg 7,361. 


All from Norway. 

8 A Austria 3,653; Norway 
1,088. 

East 5 43,316; West Germany 


United Kingdom 98; West Germany 
64; Norway 48. 


Belgium-Luxembourg 40; France 4; 
India 2. 

Morocco 99,977; Republic of South 
Africa 68,848. 


Cyprus 163; United Kingdom 5. 
nm Germany 3,747; Spain 403; Italy 
All from West Germany. 


Sweden $3,169; West Germany $546; 
Vf. 

Switzerland 829; West Germany 87. 

Norway 70; West Germany 1. 

West Germany 100,702; U.S.S.R. 
18,624; East Germany 71,543. 


West Germany 20,892; Netherlands 
13,450; East Germany 11,207. 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified!) 


Sources, 1986 
Commodit 1985 1986 
ú ees Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 429,616 201,630 34 Sweden 111,175; Norway 79,594; West 
Germany 8, 957. 

Wor ke!!! 43,396 98,949 ys rl 24, 007; Sweden 15,063; Italy 

Dolomite, chiefly refractory- grade 35,234 41,788 E Norway 25,549; Sweden; 8,389; West 
Germany 6,236. 

Gravel and crushed rock 909,212 982,478 ie Sweden 620, 570: Norway 347,083; 
West Germany 12,153. 

Limestone other than dimension 185,997 201,372 is United Kingdom 109, 196; Sweden 
91,282; West Germany 421. 

Quartz and quartzite 30,433 17,700 6 Sweden 16,234; West Germany 784; 
Norway 605. 

Sand other than metal- bearing 101,345 96,714 2 Sweden 40,368; Belgium-Luxembourg 
28,628; Norway 14,789. 

Sulfur: 
Elemental: 
Crude including native and by- 
product_ - -----------——- 72,939 40,896 20 West Germany 40,486; Poland 204; 

United Kingdom 185. 

Colloidal, precipitated, sublimed _ 122 174 Pe bun Germany 173; United Kingdom 
Dioxide- - - -------------—-- 1,165 1,129 sad West „ 635; Sweden 315; Nor- 
Sulfuric acid————— 12,226 25,765 m Finland 16,025; West Germany 7,291; 

Norway 1,850. 
Talc, steatite, soapstone, pyrophyllite . _ 9,971 9,662 292 Soane ,835; Norway 2,299; Austria 
Vermiculite, perlite, chlorite .. 5,697 1,901 (3) Republic of South Africa 4,829; Tur- 
key 1,550; Greece 1,340. 
Other 
Cride. . — nem 12,892 15,093 1,028 Norway 7,668; Sweden 2,624; West 
Germany 1,672. 
Slag and dross, not metal- bearing 30,282 70,318 A Norway 33,163; United Kingdom 


15,711; Belgium-Luxembourg 7,417. 
MINERAL FUELS AND RELATED 


MATERIALS 
Asphalt and bitumen, natural. 5,971 3,575 193 Netherlands 1,383; United Kingdom 
i 1,272; West Germany 416. 
Carbon: 
Carbon black --------------- 4,102 4,414 51 Sweden 2,820; Netherlands 810; West 
Germany 580. 
Gas carbon _______________- 400 270 "T West Germany 167; East Germany 
63; Netherlands 10. 
Anthracite __ _ _ _ thousand tons- _ 6 2 (?) Mainly from West Germany. 
Bituminous do. ... 12,706 12,145 (2) Poland 103; United Kingdom 7; 
unspecified 12,030. 
ugue of anthracite and bituminous 
!! e oe ates do- 1 5 4 Australia 1. 
Lignite including briquets do... 46 34 2) East Germany 28, West Germany 6. 
Coke and semicoke________ _ do_ ___ 77 70 4 France 26; West Germany 14; 


Belgium-Luxembourg 11. 
Gas, natural: Gaseous 


million cubic feet. 1 1 1 
Peat including briquets and litter 24,653 31,441 15 Sweden 12,254; West Germany 
10,995; U.S. S. R. 5,487. 
Petroleum: 
Crude_ thousand 42-gallon barrels... 34,700 31,395 m Kuwait 14,421; United Kingdom 
9,526; Norway 3,451. 
Refinery products: 
Liquefied petroleum gas 
| do- 1.304 671 (7) | Sweden 216; United Kingdom 194; 
Norway 174. 
Gasoline do- 6.318 5, 698 11 Sweden 3,194; Finland 823; Nether- 
lands 468. 
| Mineral jelly and wax do- 85 95 2) West Germany 57; China 8; United 
| Kingdom 7. 
Kerosene and jet fuel. do- 5,987 5,260 TEN Netherlands 1,543; United Kingdom 


951; Norway 522. 
See footnotes at end of table. 
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels. . 21,095 
Lubricants ________ — do... 1,267 
Residual fuel oil do... 10,080 
Bitumen and other residues 
| 3 1.251 
Bituminous mixtures. . do 13 
Petroleum coke |... do- 1,743 
TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 


Wess than 1/2 unit. 
May include other precious metals. 


COMMODITY REVIEW 


Industrial Minerals.—Cement.—A/S 
Aalborg  Portland-Cement-Fabrik, Den- 
mark's only cement producer, continued 
construction of its 4,000-ton-per-day, semi- 
dry, gray portland cement kiln in its Rordal 
plant in Aalborg as a replacement for the 
current three smaller kilns. The new kiln 
was expected to be operating by late sum- 
mer 1988. The estimated construction cost 
was $65 million. Aalborg was the largest 
world producer and exporter of white ce- 
ment. Exports, all white cement, increased 
to a record high 360,000 tons. Lowered total 
cement production was caused by decreased 
domestic demand in housing and industrial 
construction. Aalborg continued to increase 
both its trucking and ocean fleets for ship- 
ping of bulk cement, coal, and fly ash. The 
company was Denmark's largest industrial 
consumer of coal, although accounting for 
only about 5% of Denmark's total coal 
consumption. A total of 463,000 tons of fly 
ash from Danish powerplants was trans- 
ported to cement and concrete industries in 
Denmark and Norway. 

Fertilizer Materials.—Finland's Kemira 
Oy acquired 65% of financially troubled 
Superfos A/S, Denmark's sole fertilizer pro- 
ducer, effective January 1, 1987. A new 
company, Superfos Goedning A/S, was 
formed in the joint venture to manufacture 
and market fertilizers in Denmark and 
to handle those fertilizer plants and mar- 
keting operations in the Federal Repub- 


Sources, 1986 
1986 : 
1 88 Other (principal) 
19,399 2) Bet 6,772; Norway 3,601; U.S.S.R. 
247. 
1.875 7 U.S. S. R. 967; Netherlands 250; West 
Germany 238. 
10,720 322 Sweden 2,627; U.S.S.R. 2,169; United 
Kingdom 2,023. 
1,293 (2) Sweden 509; West Germany 357; 
Netherlands 213. 
17 (2) West Germany 8; Sweden 3; United 
Kingdom 3. 
2,346 NA NA. 


lic of Germany that were formerly held by 
the Danish company. Total sales of the new 
company, 65% owned by Kemira and 35% 
owned by Superfos, were expected to exceed 
1 million tons of NPK and PK fertilizers. 
Raw materials were to be supplied by Ke- 
mira. 

Superfos A/S sold Royster Co., its U.S. 
subsidiary in Florida, to Cedar Holdings 
Inc. of Connecticut near midyear. Losses 
from Royster had been particularly heavy 
mainly because of low prices for its major 
product, diammonium phosphate. 

Mineral Fuels.—The major objective of 
Denmark's energy policy continued to be 
the reduction of net oil imports. This goal 
had been partially met by conversion of 
most electrical powerplants to coal, develop- 
ment of Danish North Sea oil and gas 
production, and energy conservation. About 
93% of electrical energy in 1986 was pro- 
duced from coal, all of which was imported. 
The 1986 consumption breakdown for all 
end uses was oil, 52%; coal, 38%; gas (none 
imported), 6%; other (none imported), 4%. 
Approximately 64% of oil consumption was 
provided by net imports of crude and 
refined oil products. The balance came 
from Danish North Sea crude. Production of 
oil and gas each increased significantly, 
reaching record levels. The Danish North 
Sea provided more than 25% of Denmark's 
total energy requirements. About one-half 
of crude oil consumption was supplied indig- 
enously. The total value of Danish North 
Sea oil and gas production was about $1 
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billion in 1987. However, the accumulated 
investment in North Sea petroleum devel- 
opment, about $5 billion, had not yet been 
recovered. The recovery was delayed by the 
1986 collapse of oil prices, and little correc- 
tive headway was made during 1987. Full 
recovery of the investment was not ex- 
pected by the Finance Ministry until the 
early 1990's, depending on world market 
prices for oil. 

Coal.—Danish policy had been to import 
coal from several countries to provide 
source stability. Australian coal had become 
the major source by yearend 1986 after 
termination of the Republic of South Afri- 
ca's one-quarter import share. The landing 
price of U.S. coal in Denmark was approx- 
imately 40% above that of Australian coal 
during early 1987. 

Natural Gas.—The Tyra Field in the 
Danish North Sea was the principal produc- 
er of Danish gas, which was piped to the 
mainland together with coproduct gas from 
Danish North Sea oil wells. Tyra also pro- 
duced a significant quantity of condensate, 
roughly 1 million barrels per year, which 
was piped to the mainland via the Gorm 
Oilfield. Government approval was obtain- 
ed for development by the Dansk Under- 
grunds Consortium (DUC) of the Igor Gas- 
field, a satellite of the producing Dan Oil- 
field. However, the development schedule 
was not firm and was expected to be in- 
fluenced by gas supply and demand, both 
foreign and domestic. Government-owned 
Dansk Olie og Naturgas A/S, the domestic 
gas distributor, began negotiations to pro- 
cure more gas from domestic and Norwe- 
gian sources. Construction of the domestic 
gasline network was completed by finishing 
a 40-mile line from Lille Torup north to 
Aalborg and a 20-mile line from Silkborge 
to Skjoldelev. 

Petroleum.—Production of crude petrole- 
um, all from the Danish North Sea, increas- 
ed significantly as it had done each year 
since 1980. Construction of Dan-F, an exten- 
sion of the Dan Field, was completed. Pro- 
duction began in the spring. Overall produc- 
tion from the Dan Field was approximately 
quadrupled to 33,000 barrels per day and 
overall Danish production exceeded 100,000 
barrels per day for the first time. Estimated 
proven reserves were limited but appeared 
to be sufficient to last until the end of the 
century. Other unproven resources were 
known. 

DUC continued to control all significant 
gas and oil field development and produc- 
tion in the Danish North Sea. It consisted of 
A. P. Moller (operator), 39%; Shell Olie og 
Gasundvinding Danmark BV, 46%; and 
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Texaco A/S, 15%. Crude oil was pumped 
from four fields during 1987. The Gorm 
Field, the largest, accounted for nearly 40% 
of production; the Dan Field and the Skjold 
Field each produced about 30%; and the 
small new Rolf Field produced about 2%. 

DUC submitted for approval a $76 million 
development plan to the Government at 
yearend to increase oil production from the 
Gorm Field by water injection. Reserves 
were nearing exhaustion. Four injection 
holes and two new producing wells were to 
be drilled, with production startup planned 
for 1989. Treated seawater would be piped 
from the Skjold Field where water injection 
was already in use. An expected production 
increase of 4,000 barrels of oil per day offset 
a projected decline. 

DUC also intended to try to increase 
output from the Dan Field by drilling a 
horizontal well from the ocean floor into a 
limestone layer at a depth of 5,600 feet. The 
project was to require two doglegs. If the 
approach proved successful, more similar 
holes would be drilled. Two new wells and a 
new pipeline were under construction in the 
Skjold Field. This enlargement was schedul- 
ed for startup in 1988. 

The Government approved development 
of the Kraka Oilfield, a 20- to 100-million- 
barrel reserve. Startup was scheduled for 
1992. 

DUC retested Gert-1, an exploration well 
drilled and subsequently abandoned in 1984 
about 50 miles northwest of the Gorm 
Oilfield near the border of the Danish and 
Norwegian North Seas. The reentry flowed 
at a rate of 4,000 barrels per day. Oil 
recordings had also been made in 1984. 
Interest in Gert was regained after Norsk 
Hydro A/S drilled with success on the 
Norwegian side of the line, showing a 100- 
to 200-million-barrel structure that extend- 
ed into the Danish North Sea. A new well, 
Gert-3, completed in the fall, failed to show 
sufficient hydrocarbons to warrant further 
testing. Gert-2, drilled in 1985, was dry. 
Further exploration in the Gert area ap- 
peared to be imminent. DUC also drilled 
deeply to explore below the chalk reservoir 
of the Gorm Oilfield. However, these wells 
were dry. 

In response to the Government's decision 
to relinquish DUC's exclusive exploration 
concession over all Danish acreage, two U.S. 
firms, Amoco Denmark Exploration Co. and 
Phillips Petroleum Co. Norway, conducted 
exploratory drilings in Danish waters. 
Amoco's small discovery in Block 5504/1 
made it the first non-DUC operator to find 
oil in the Danish sector. 
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GREENLAND 


A new ore body was brought into produc- 
tion near the Black Angel Mine, thereby 
assuring production of lead and zinc concen- 
trates through 1989. The cryolite mine at 
Ivigtut was closed at yearend. 

The Government of Greenland was in 
financial difficulty by yearend, primarily 
because of large expenditures to improve its 
fishing fleet. The Danish Government gave 
Greenland a $100 million advance at year- 
end, equal to six regular monthly grants. 
One-half of this was sent directly to creditor 
institutions. 


The Geological Survey of Greenland con- 
tinued its field explorations for minerals in 
southern Greenland, and a program was 
initiated by the Governments of Denmark 
and Greenland to attract foreign firms to 
exploit mineral deposits in the area. The 
Geological Survey confirmed the existence 
of a large deposit of columbium and also 
discovered lanthanum-bearing deposits. A 
consortium of three Canadian firms was 
given exclusive rights to explore for lan- 
thanum in a specific area. 


Table 4.—Greenland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987P 
Cryolite, crude ore? __________________- 46,500 67,200 111,500 10,343 38,185 
Lead: Concentrate, Pb content 21,600 17,800 17,800 16,200 20,500 
Silver: In lead concentrate, Ag content* 
thousand troy ounces. . 492 334 216 385 418 
Zinc: Concentrate, Zn content 19,200 11,300 10,300 62,100 69,200 


*Estimated. Preliminary. 
Table includes data available through June 30, 1988. 
?Shipments. 


Table 5.—Greenland: Exports of mineral commodities! 
(Metric tons) 


Commodity 


METALS 


Aluminum: Metal including alloys, sera 
Copper: Metal including alloys, scrap __________ _ 
Iron and steel: Metal: 
Tr ce ut oh OR ee 
Semimanufactures, tubes, pipes, fittings ------- 
Lead: Ore and concentrate - - ---------------- 
Zinc: Ore and concentralle 


Other: Base metals including alloys, all forme 
INDUSTRIAL MINERALS 


Diamond: Gem, not set or strung . value, thousands. . 
Precious and semiprecious stones other than diamond, 
l/! uL do- 
Stone, sand and gravel: Dimension stone: 
Crude and partly worked 


MM /Ü˙ĩ’ y . aito te ee 
MINERAL FUELS AND RELATED MATERIALS 
eeu refinery products: 


asoline. |. 2... 42-gallon barrels.. .. 

Kerosene and jet ſue!l!l do- 

Distillate fuel oil do- 
NA Not available. 


1985 1986 Principal destinations, 1986 
1 2 All to Denmark. 
39 35 Do. 
18 19 Do. 
3 1 Do. 
26.313 9.001 West Germany 7,401; France 1,600. 
121,621 49,590 West Germany 16,618; France 14,700; 
Finland 12,075. 
eg (2) All to Denmark. 
Tm $3 Do. 
e $3 Do. 
22 - 
1 2 Do. 
1,224 1,165 NA. 
43,323 49,174 NA. 
a 1,829 NA. 


1Table prepared by Jozef Plachy. Greenland did not report any exports of mineral commodities to the United States 


during 1986. 
2Less than 1/2 unit. 
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Table 6. —Greenland: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
d nee Other (principal) 
METALS 
Aluminum: Metal including alloys, semi- 
manufactures 5... 62 70 (?) Denmark 50; Norway 14; West Ger- 
many 4. 
Copper: Metal including alloys: 
Unwrouggnt 2) A 
Semimanufactures. —---------- 91 69 2) l 62; West Germany 6; Swe- 
en 1. 
Iron and steel: Metal: 
CTR ac tede 8 oe 11 me All from Denmark. 
Pig iron, cast iron, related materials . 2 13 " All from Brazil. 
Steel, primary ſorm ....- MN 2) a All from West Germany. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,896 3,724 E Denmark 3,204; Belgium-Luxem- 
bourg 357; Sweden 115. 
Universals, plates, sheets _ _ _ _ _ 557 672 Bet enm Sweden 54; West Ger- 
many 33. 
Hoop and striʒ _ 10 3 ae Denmark 2; Finland 1. 
Rails and accessories 15 7 as Norway 6; Finland 1. 
Wie- nec enc nde eee 17 52 me United Kingdom 23; Switzerland 18; 
Denmark 8. 
Tubes, pipes, fittings - - - - --—- 1,332 1,462 1 Denmark 1,356; West Germany 54; 
Sweden 37. 
Castings and forgings, rough _ _ _ 333 186 mE eee 184; Netherlands 1; Nor- 
way 1. 
Lead: Metal including alloys: 
Unwrought _______________~_ 4 14 EN Sweden 13; Denmark 1. 
Semimanufactures___________~_ 2 2 AE Mainly from Denmark. 
Nickel: Metal including alloys, semi- 
manufactures _______________ (?) (?) ete All from Switzerland. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands. _ $13 $43 TS United Kingdom $34; Republic of 
South Africa $9. 
Silver: Metal including alloys, unwrought 
and partly wroughnt do... $12 $16 ae Denmark $8; Netherlands $3; United 
Kingdom $3. 
Tin: Metal including alloys: 
Unwrought ________________ TE 2) um All from Denmark. 
Semimanufactures. s (3) 2) m Do. 
Zinc: 
Oxides -----------------—- (2) (2) a Do. 
Metal including alloys, | 
semimanufactures. | 28 20 "E Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polish- 
ing wheels and stones 3 -— 
Cement 9,760 12,975 re . 12,931; Iceland 36; Greece 
Clays, crude - - - --------------- 25 7 2 Denmark 3; United Kingdom 2. 
Diamond: Gem, not set or strung 
value, thousands $7 $28 Republic of South Africa $14; Den- 
mane $12; Belgium-Luxembourg 
Diatomite and other infusorial earth _ _ _ 2 2 uoo All from Denmark. 
Fertilizer materials: Manufactured: | 
Ammoniak 8 4 E Denmark 3. 
Nitrogenous - ------------—-- 1,136 20 m All from Denmark. 
Phosph ati 15 = 
Unspecified and mixed |... 272 272 is Denmark 271; Sweden 1. 
Gypsum and plasterr 2 1 ic All from Denmark. 
EF) 8 897 813 3% Do. 
Phosphates, crude... — 3 io Do. 
Precious and semiprecious stones other 
than diamond, natural 
value, thousands $1 $3 $2 Denmark $1. 
Salt and brine- -_------------—- 4,678 3,331 sits Denmark 3,137; West Germany 193. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 13 15 En Denmark 11; West Germany 2. 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked 10 3 ae Canada 1; Denmark 1; Italy 1. 
Worked. _------------—- 109 8 (2) Denmark 2; Austria 1. 
Dolomite, chiefly refractory-grade . _ T gie 
Gravel and crushed rock... 22 32 R Switzerland 26; Denmark 6. 
Quartz and quartzite 45 ees 
Sand other than metal-bearing _ _ __ 507 277 POM ENS 214; Switzerland 3. 


See footnotes at end of table. 
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Table 6.—Greenland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified!) 


Commodity 1985 
INDUSTRIAL MINERALS —Continued 
Sulfur: Sulffuricacid..... 18 
Sen steatite, soapstone, pyrophyllite 1 
er: 
GUI 2. ke ets ee ee eee 78 
Slag and dross, not metal-bearing .. _ - 10 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 18 
Coal: Anthracite and bituminous _ _ _ _ _ 296 
Peat including briquets and litter 11 
Petroleum refinery products: 
Liquefied petroleum gas | 
42-gallon barrels. _ 1,288 
Gasoline do- 51.357 
Mineral jelly and wax _ _ _ _ _ do- 2) 
Kerosene and jet ſuel do- 69,789 
Distillate fuel oil -~ ______ do... 1,160,284 
Lubricants. .. ....... do- 12.019 
Residual fuel oil do.... ues 
Bitumen and other residues do... 1,442 
Bituminous mixtures do- 1.345 
NA Not available. 


Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 


COMMODITY REVIEW 


Metals.—Boliden AB brought a new near- 
by ore body, Nunngarat, into production, 
thereby assuring production of lead and 
zinc concentrates through 1989 at its Black 
Angel Mine. No significant exploration was 
conducted during 1987. Exploration con- 
ducted in the Deep Ice Zone during 1986 
had been disappointing. 

The Danish Government granted exclu- 
sive rights to a Canadian consortium of 
three mining companies to explore for lan- 
thanides in a 100-square-mile area within 
the Gardar geological province in south- 
western Greenland. Lanthanum is used in 
the production of superconducting ceramic 
materials. The area is easily accessible year- 
round by ship and is near an international 
airport. Field exploration conducted during 
1986 by the Geological Survey of Greenland 
revealed five alkaline intrusives within the 
area with lanthanide enrichment in the 
mineral pyrochlore. 

Exploration by the Geological Survey of 
Greenland proved the existence of a signifi- 
cant columbium-tantalum deposit in the 


Sources, 1986 
1986 
9 Other (principal) 
33 TN Denmark 28; United Kingdom 4; 
West Germany 1. 
1 s All from Denmark. 
80 a Denmark 71; Sweden 8. 
20 ae All from Denmark. 
15 e Do. 
148 oe All from Poland. 
10 us All from Denmark. 
142 82 Denmark 731: West Germany 6: 
France 5. 
63,147 M Denmark 63,096; Belgium-Luxem- 
bourg 34; Sweden 9. 
(2) NA NA. 
52,220 ae Netherlands 27,389; Denmark 24,831. 
718,659 "A Denmark 467,705; Sweden 208,716; 
Norway 42,231. 
11,123 49 Denmark 9,527; United Kingdom 
1,176; Sweden 140. 
21,658 is All from Denmark. 
5,902 VN Do. 
1,079 "P Denmark 1,073. 


Motzfeldt alkaline ring complex in Green- 
land's southernmost tip, also within the 
Gardar geological province. An estimated 
130 million tons of ore containing 0.4% to 
1.0% Cb,0, with minor amounts of tanta- 
lum and uranium within a pyrochlore min- 
eral phase was identified. Large reserves of 
zirconium and rare-earth metal findings 
were also reported. The fieldwork of the 
Geological Survey was supported by the 
Danish Government. 

Industrial Minerals.—The last shipment 
to Denmark of crude ore containing nearly 
40% cryolite was made in December as total 
exports during the year decreased by almost 
50%. Cryolite mining ceased at Ivigtut after 
producing 15,000 tons of ore during 1987. 
The mine-closure decision caused conster- 
nation in Denmark and Greenland. After 
nearly 50 years of partnership, the Danish 
Government had sold its 50% share in the 
mining company to the other operator, 
Kryolitselskabet Oresund A/S, at yearend 
1986 on the premise that reserves had been 
depleted. However, soon thereafter the Gov- 
ernment began an inquiry into the circum- 
stances surrounding the sale. Data released 
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at about that time indicated a remaining 
estimated reserve of 1.5 million tons of ore 
containing 12% cryolite and 20% fluorite. 
In addition, deep drilling nearby during 
1987 by Kryolitselskabet Oresund inter- 
sected a cryolite-bearing granite similar to 
that which had been mined at Ivigtut. 
Meanwhile, the company's position was 
that further mining was not profitable be- 
cause of the low mineral contents of the 
available ores. 

Mineral Fuels.—The consortium that had 


MINERALS YEARBOOK, 1987 


previously explored for oil in Jameson Land 
in eastern Greenland resumed seismic and 
gravimetric surveys after renegotiating its 
agreement with the Government of Green- 
land. The consortium operator was A/S 
Arco Greenland. Deep drilling was postpon- 
ed until 1990. 


! Physical scientist, Division of International Minerals. 

?Where necessary, values have been converted from 
Danish krone (DKr) to U.S. dollars at the rate of 
DKr6.9 = US$1.00, the average for 1987. 


The Mineral Industry of 
Egypt 


By T. John Rowland? 


The petroleum sector continued to be the 
dominant contributor to the Egyptian gross 
domestic product (GDP) and supplied 
Egypt's only mineral commodity of interna- 
tional significance. During the year, in- 
creased prices for oil enhanced Egyptian 
petroleum export earnings. Iron ore, phos- 
phate rock, and a variety of other industrial 
minerals were produced principally for do- 
mestic consumption in 1987. 

In May, Egypt obtained assistance from 
the International Monetary Fund (IMP), 
which approved the Government's economic 


reform program, principally Egypt's poli- 


cies on the exchange rate, energy subsidies, 
and price controls in agriculture and indus- 
try. As a result of the IMF approval, the 
Paris Club, a group of international credi- 
tors, rescheduled about $8 billion? of Egyp- 
tian debt-service payments for 10 years. The 
agreement included provisions for lowering 
the interest rate charged on some official 
loans. The Planning and International Co- 
operation Ministry designated three areas 
for negotiations: North America; Europe 
and other Arab states; and Asia, the Far 
East, and Australia. 


PRODUCTION AND TRADE 


The agreement between Egypt and the 
IMF provided the foundation for an $8 
billion 10-year rescheduling of Egypt's offi- 
cial debts to Western countries. This agree- 
ment, including a 5-year grace period on 
debt payments, was expected to assist the 
performances of the four principal areas of 
Egyptian foreign exchange: oil exports, for- 
eign remittances, tourism, and Suez Canal 
dues. À new Egyptian 5-year plan targeted 
a 5.8% annual Egyptian growth rate and a 
GDP increase to $40 billion in 1991-92 from 
the $30 billion level of 1986-87. Investments 
from the private sector were expected to be 


a major factor; they would represent about 
4096 of the plan's total investment. When 
implemented, external financing for the 
public-sector investment would be nearly 
two-thirds domestic, with the remainder 
from foreign grants and loans. 

As in previous years, the United States 
was Egypt's principal trade partner. Petro- 
leum accounted for more than 40% of the 
Egyptian exports to the United States. Agri- 
cultural products were the most dominant 
component of Egyptian imports from the 
United States. 
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Table 1.—Egypt: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986” 1987 
METALS 
Aluminum metall „ 140,194 1170, 000 208,587 175,000 179,000 
Copper, refined, secondary... - ----------—-— 2,400 2,600 2,600 2,500 “2,500 
Iron and steel: 
Iron ore and concentrate thousand tons... 2,500 87 2,135 2,048 
WWW ee 8 196 225 225 121 46 
Crude stell do- 125 200 533 281 350 
Semimanufactures do____ 378 500 500 NA NA 
Ferroalloys: Ferrosilicon® ___________--— 6,000 7,500 7,500 27 221 27,700 
INDUSTRIAL MINERALS 
zee, ß a gs his ans 245 325 229 476 209 
Hare —— i ³ (-G . in eee 3,185 3,500 4,426 3,385 4,116 
Cement: Hydrauli _ thousand tons ,500 6,500 5,149 7,612 8,746 
Bentonite Sc ee ety ee ͤ T NN 2,512 3,000 3,000 5,126 3,827 
Fire clay 205,000 250,000 ,000 364,300 148,727 
Kaolin lon Se A eee 100,176 120,000 108,378 127,784 125,256 
Feldspar, crudee --- 5,945 7,281 19,073 19,287 : 
Fü.... ( ec 12 "810 85 80 
8 and anhydrite, crude. e 721,340 750,000 841,467 905,688 1,088,472 
JJ. ĩ a can catch tet ee MO HE 660 97,500 , zn ze 
Nines: N content of ammonia 
thousand tons 905 686 684 680 788 
Phosphate: Phosphate rock _________ 8 1647 1,043 1,074 1,271 1,167 
t, marine __________________ do____ 918 1,000 1,061 976 1,012 
Sodium compounds: 
ium C 43,000 40,000 49,108 *50,000 4,000 
Sodium sulfate - - - - -- - -- --- -------—- 1,950 €30,000 66,830 18,940 42,484 
Stone, sand and gravel: 
Basalt thousand cubic meters NA 100 720 899 1,044 
Dolomite®____________ thousand tons 500 500 500 500 500 
Granite, dimension cubic meters NA 4,000 4,000 2,938 2,000 
Gravel! thousand cubic meters 1,000 7,500 10,736 11,214 *11,200 
Limestone and other calcareous n.e.s do- 9,216 10,000 12,059 13,476 14,785 
Marble blocks (including alabaster) 
cubic meters 16,400 17,500 43,312 40,000 27,814 
Quart o mL En S aus NA „500 ; NA NA 
Sand including glass sand 
thousand cubic meters. _ 166 1,500 12,677 13,122 246 
Sandstone- - --------------—-— do... 613 710 486 475 417 
Sulfur: 
Elemental, byproduct? _______________ 1,000 1,250 3,000 4,000 5, 
Sulfuric acid nee SRM HL DIRE E 44,899 45,000 46,452 55,000 575,301 
Talc, steatite, soapstone, pyrophyllite 4,519 12,213 7,700 8,800 9,000 
Fü V ⁵⁵² PPP 300 325 488 495 *500 
MINERAL FUELS AND RELATED MATERIALS 
Coke: Oven and beehive _____ thousand tons 916 950 895 908 e900 
Gas, natural: 
Gross production million cubic feet 120,000 140,000 172,000 180,000 *180,000 
Marketed |... do- 95,000 110,000 134,000 155,000 $155,000 
Petroleum and refinery products 
Crude thousand 42 gallon barrels_ _ 262,486 302,000 319,000 262,800 e270, 000 
Refinery products 
Gasoline and naphtha ——— do... 20,500 25,000 25,000 21,000 27,000 
Kerosene and jet fuel |... do ... 18,500 20,000 20,000 20,000 €20,000 
Distillate fuel oli do— 25,000 25,000 25,000 30,000 *30,000 
Residual fuel oi d -—— 70, 000 75,000 65,000 60,000 60,000 
Lubricants- - -- ----------- do... 1,000 1,000 1,000 1,000 *1,000 
Liquefied petroleum gas do... 2,000 2,500 2,000 5,000 25,000 
Asphalt ————— ee do... 2,200 2,500 2,500 2,000 2,000 
Unspecified ———-—— do- 800 1,000 1,000 4,500 4,500 
Refinery fuel and losses do— 6,000 6,500 6,500 6,500 “6,500 
Total 55 Se cene do... 146,000 158,500 148,000 156,000 2156, 000 
“Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through July 15, 1988. 


? Reported figure. 
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Table 2.—Egypt: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: Metal including alloys: 


an 8 rough 
Zinc: © 


U 


Fertilizer materials: Manufactured, 
nitrogenouns LL Lc ccc. 
Phosphates, crude __________._- - 


ents, mineral: Iron oxides and 
ydroxides, processed 
ious and semiprecious stones other 
than diamond: Natural 
value, thousands 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked ________________ 
Gravel and crushed rockͤkk 
Sand other than metal- 
Sulfur: Elemental, crude including native 
and byprodu et 
Talc, steatite, soapstone, pyrophyllite 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural! 
Coal: Anthracite and bituminous 
Coke and semicoke______________ 


Petroleum: 
Crude. thousand 42-gallon barrels. . 


Refinery products: 
Gasoline, motor... do- _ __ 
Mineral jelly and wax do- 
Kerosene and jet fuel. do- 


ip totes oe oil ~____ on. pude 

550 0 —— 
Residual fuel oil do 
Petroleum cke do____ 


1Table prepared by Virginia A. Woodson. 


1985 


128,842 


4,346 


25,345 
141,705 


1986 


13,682 


19,686 


1,052 
13,104 
71,770 


137 


$5 
13,013 


71,816 


52,191 


United 
States 


Destinations, 1986 
Other (principal) 


Saudi Arabia 20; Denmark 4. 
Netherlands 56, $50; Italy 17 434; 
Belgium-Luxembourg 6, 


All to Italy. 
Italy 740. 


All to Greece. 


Belgium-Luxembourg 8,679; 
Italy 4,973. 


Belgium-Luxembourg 6,253; Re- 
ublic of South Africa 5,290; 
udan 3,301. 

All to Sudan. 


Do. 
Sudan 35. 


Netherlands 500; Italy 483; 
Spain 279. 


All to Sudan. 


China 11,744; Greece 1,340. 
North Korea 47,570; Romania 
11,400; Czechoslovakia 10,300. 


Sudan 130. 


All to Saudi Arabia. 
Cameroon 5,500; Lebanon 4,321; 
Italy 3,000. 


Israel 100. 
All to Israel. 


East Germany 603; West Ger- 
many 207. 


Romania 40,113; Greece 15,200; 
Turkey 7,569 


Israel 15,745; Romania 11,395; 
Italy 8,779. 


Netherlands 15; India 9. 
West Germany 91. 
Netherlands 1,479; Italy 1,204; 
France 775. 
All to bunkers. 
Do 


Italy 3,633; France 786; bunkers 
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Table 3.—Egypt: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
it 1985 1986 : 
en 5 Other (principal) 
METALS 
Alkali and alkaline- earth metals 1 31 ed All from West Germany. 
Aluminum: 
Ore and concentrate 26,111 1.060 ER China 1,000; United Kingdom 60. 
Oxides and hydroxides ________~- 1,131 27,401 36 Australia 26,232. 
Metal including alloys: 
Unwrou ght 2 8 
Semimanufactures _ 3,615 3,085 (3) West Germany 950; Italy 943; 
France 436. 
Chromium: Oxides and hydroxides _ _ _ — 55 8 
Cobalt: Oxides and hydroxides _ _ _ —- - — — 2 10 — United Kingdom 8; Belgium- 
Luxembourg 2. 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum 
value, thousands ka $32 _. All from United Kingdom. 
Copper: 
Matte and speiss including cement 
copper 7 teas ee Ay T me 1,030 =n Zambia 1,000. 
Metal including alloys: 
S ll 6 23 EE Sudan 21. 
Unwrought - ------------ "ER 697 paw Switzerland 395; Zambia 283. 
Semimanufactures |... — 14,541 9,248 571 United Kingdom 1,691; Nether- 
lands 1,623; Greece 1,456. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite _ _ — _ — 18 67,425 67,344 Morocco 81. 
Pyrite, roasted... 850 e 
Metal: 
Seren nose ð cel 2,197 1,539 NA NA. 
Pig iron, cast iron, related mate- 
ll ems 49,858 29,196 2,160 U.S.S.R. 10,605; Canada 9,991. 
Ferroalloys: 
Ferromanganese 11,016 5,371 ur France 2,010; Switzerland 1,617. 
Unspecified 122 93 -- Belgium- Luxembourg 41; 
Romania 28. 
Steel, primary form 66,311 98,023 5,000 Du 40,000; West Germany 
16,979; Bulgaria 13,763. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
/ 2,045,135 1,674,958 20,3449 Romania 582,633; Yugoslavia 
240,803; Spain 153,123. 
Universals, plates, sheets .. . 328,890 79,810 3,721 Bulgaria 23,111; West Germany 
REN Belgium-Luxembourg 
Hoop and strip - dz 23,864 3,183 — France 1,767; Romania 380. 
Rails and accessories 29,071 2,785 rd China 1,923; West Germany 377. 
WAC on unu e Luc et 23,657 15,316 AM Republic of Korea 3,573; China 
1 Belgium- Luxembourg 
Tubes, pipes, fittings _____ 84,259 122,842 6,577 Japan 50,496; West Germany 
12855 Republic of Korea 
Castings and forgings, rough 33,593 24,066 758 Ja 4,416; West Germany 
008; Austria 2,130. 
Lead: 
OÜxideg a ⁊¾ K erit 1.302 2,507 NE Nee 840; United Kingdom 
160; West Germany 397. 
Metal including alloys: 
Scrap ______ ~~ ~~ __ 838 375 ARN All from Sudan. 
Unwrou ght 16,096 7,710 224 United Kingdom 3,876; Switzer- 
land 1,506; West Germany 746. 
Semimanufactures _________ (3) 5 D Switzerland 3; France 1. 
esium: Metal including alloys: 
nwrought ________________ 15 9 9 
Semimanufactures 1 aum 
anese: 
Ore and concentrate, metallurgical- 
grade ue 8 —— 263 263 
Oxides onn AA EAE 2,080 169 18 | Belgium-Luxembourg 367; West 
Germany 157. 
NOD 3 76- pound flasks_ _ 609 551 E West Germany 522. 
icke 
Matte and speiss _____________ 40 xe 
Metal including alloys: 
Unwrought_ ------------- 11 88 13 United Kingdom 57; Norway 13. 
Semimanufactures |... 20 105 ite Belgium Loxemboure 13; France 
12. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought: 
Platinum value, thousands. . $190 EY 
Unspecified |... . do... NE $35 -— All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Egypt: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
mmodit 1985 1986 . 
ei d See Other (principal) 
METALS —Continued 
Silver: Metal including alloys, unwrought 
and partly wrought : 
value, thousands $143 $162 _. West Germany $134; United 
Kingdom $24. 
Tin: ag including alloys: 
§˙’²’ Evil 3 —— All from United Kingdom. 
Unerought FCC 440 262 _. Malaysia 211; Netherlands 31. 
Semimanufactures |... 8 16 1 Netherlands 13. 
Titanium: Oxide s 60 424 _. West Germany 234; Italy 169. 
Tungsten: Metal including alloys, all 
ff! 8 3 2 -— Mainly from Netherlands. 
Zinc: 
Gee eek 1,385 623 (3) United Kingdom 160; France 
143; Spain 104. 
Metal including alloys 
Unwrought ____-______-__ 10,730 11,412 -— Zaire 6,015; France 4,001; 
Cameroon 1 1,000. 
Semimanufactures ~- ------- 4,935 92 _. Netherlands 60; Denmark 31. 
Other: 
Ores and concentrates 3,834 EN 
Oxides and hydroxides .. 94 _. United Kingdom 16; Italy 8. 
Base metals including alloys, all forms 922 2,521 — Belgium-Luxembourg 964; Switz- 
erland 795; France 541. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
eae Corundum, emery, pumice, 
JJ) y Rage ces 10 51 TUER Greece 40; Japan 10. 
Artificial: Corundum .........- 80 79 -- Turkey 68; France 11. 
Grinding and polishing wheels and 
stones 1,406 1,996 E Italy 1,403; Denmark 328. 
Asbestos, rule 13,090 1,949 ae Canada 803; ; Cyprus 624; Switzer- 
an 
Barite and witherite - - ---- ------—- 268 7,281 -— Pakistan 6,924; Turkey 357. 
Boron materials: Oxides and acids 309 428 eee 16% 40 Belgium - Luxembourg 
Turkey 100. 
Cement thousand tons 8,804 6,702 56 Greece 3 830, Romania 1,803; 
rke 
Chalk -nna a ee 84 265 1 United Ringdom 217; Ital m 
Clays, cru le 51,540 34,593 100 gr Kingdom 25, 686; 
Cryolite and chiolite 52 cake 
Diamond: Industrial stones 
value, thousands AP $103 -— All from Belgium-Luxembourg. 
Diatomite and other infusorial earth .. _ — 12 322 et West 9 6003 kel 312. 
Feldspar, fluorspar, related materials 990 8,331 SET TREO 6,003; Italy 972; Norway 
Fertilizer materials: 
COB clues 36 8 8 
Manufactured 
Ammon ia 12 91 —— West Germany 60; France 24. 
Nitrogenous _____________ 552,803 175,630 847 U.S.S.R. 105,314; Italy 22,688; 
Bulgaria 22 22,605. 
Potassic.__. ~~~ ~~~ ~____ _ 29,046 35,394 REM Switzerland 22. 038; Italy 7,135; 
Be ium-Luxembourg 6, 221. 
Unspecified and mixed 2,106 442 89 West peas 195; United 
ee lll“. 518 165 R China 101; Japan 61. 
E ENTE PA PEN 86 50 9 e from ce. 
Magnesite, CFüde. oe es 9,210 2,289 5 Austria 2,067. 
ica: 
Crude including splittings and waste 258 28 = India 27. 
Worked including agglomerated split- 
EN a eed Ss 97 4 os West Germany 1; India 1. 
Phosphates, crude ______________ 54 = 
igments, mineral: Iron oxides and hy- 
roxides, processed 4,984 5,461 55 China 2,025; West Germany 
1,580; East Germany 474. 
Precious and semiprecious stones other 
than diamond: 
aturall _ value, thousands_ .. cy 
Synthetic do- 86 $3,586 $3,571 France $14. 
ite, unroasted. |... 16,100 203 = All from Turkey. 
Salt and brine_________________ 1,037 623 DNE ee 480; West Germany 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 5,231 1,023 "m Romania 1,016. 
60,110 21,240 T Romania 11,729; Belgium-Lux- 


Sulfate, manufactured |... 


See footnotes at end of table. 


embourg 7,494; Italy 5,181. 
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Table 3.—Egypt: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


METALS 


Gold.—Greenwich Resources PLC of the 
United Kingdom continued exploration for 
gold on the El Sid license in Egypt's Eastern 
Desert, between Luxor, and the Red Sea. 
Greenwich planned to drill at two locations 
in Egypt. The first location at Hammaa was 
identified as a potential gold-bearing mas- 
sive sulfide body, consisting of hydrother- 
mal auriferous quartz veins about 30 feet 
wide associated with the Fawakhir granite. 
Abu Marawat, the second site, was about 10 


Sources, 1986 
mmodit 1985 1986 ; 
ze d ree Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 26,441 14,047 _. Italy 12,482; Greece 817. 
Workelddld ----- 5,290 1,003 10 Italy 611; France 318. 
Dolomite, chiefl reacio gran UE 6 380 __ Netherlands 308; Norway 54. 
Gravel ano d crushed ro HC PME 712 1.798 —— Italy 1,717; France 75. 
9 7770 67 33 e All from West Germany. 
d rs t 5 . 3,442 337 e Belgium-Luxembourg 54; West 
Germany 75. 
Sulfur: 
Elemental: 
Crude N native and by- 
ei AL eret 121,132 69,921 13,282 Iraq 56,639. 
Cdlloidal, precipitated, sublimed _ 26,131 9,060 -- All from Iraq. 
Sulfuric acid. -— - 52 85 38 France 14; Jap 
Talc, steatite, soapstone, pyrophyllite .... 1,027 975 Xt Pranc 310; uit 267; Finland 
Other: Cru le 532 447 3 rus 205; Brazil 68; Belgium- 
uxembourg 50. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 43 = 
Carbon black 4,237 3,722 186 prance 1,447; West Germany 
Coal: Anthracite and bituminous 
thousand tons 1,266 1,185 594 U.S. S. R. 422; Australia 169. 
Coke andsemicoke... . --------- 5,000 5,019 -— Italy 4,000; France 994. 
Peat including briquets and litter 1,822 3,212 __ Ireland 2, 07 4; West Germany 
. 431; Finland 281. 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 1,781 927 (*) Greece 513; Italy 325. 
Gasoline do— (9 3 -— Netherlands 1; Yugoslavia 1. 
Mineral jelly and wa do_ _ __ 48 16 (*) West Germany 8; Iraq 5. 
Kerosene and jet fuel 
value, thousands. _ $22,219 $24,258 $151 Kuwait $7,966; France $4,321; 
Italy $2,746. 
Distillate fuel oil 
thousand 42-gallon barrels. _ 5,777 5,125 -- Israel 1. 109 Kuwait 1,320; Bul- 
garia 
Lubricants_ __________ _ do- 384 679 19 Gresce 267; United Kingdom 
109; Netherlands 86. 
Bituminous mixtures do—— 1 1 DE Mainly from United Kingdom. 
NA Not available. 
1Table prepared by Virginia A. Woodson. 
nreported quantity valued at $1,000. 
SUnreported quantity valued at $3,000 
*Less than 1/2 unit. 
COMMODITY REVIEW 


miles north of a new railroad line linking 
the Nile Valley to the Red Sea. Exploration 
at Abu Marawat has identified two veins 
with gold and silver mineralization. Analy- 
sis of three samples from Abu Marawat 
large-vein structures showed values ranging 
from 0.78 to 0.99 troy ounce of gold per ton. 

Iron and Steel.—Sedimentary deposits of 
iron ore in the Bahraiya Oasis of the West- 
ern Desert were mined by open pit methods. 
The iron ore was transported by railroad to 
the Helwan iron and steel complex south of 
Cairo. 
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Plans were developed for replacement 
and modernization of the steel hot-rolling 
factories of the Egyptian Iron and Steel Co. 
(EISC) works. Over a 5-year period, iron and 
Steel factory production gradually would be 
increased from 200,000 to 500,000 tons per 
year. The Soviet Union agreed to assist with 
project financing and implementation. 

The EISC was involved in another project 
to increase raw steel output to design capac- 
ity of 1.2 million tons per year. Six interna- 
tional companies submitted revised propos- 
als for a contract to install a continuous 
steel slab caster at the Helwan iron and 
steel works. The lowest bid reported was an 
offer of nearly $30 million by Voest-Alpine 
AG of Austria. Final bid evaluations were 
expected to be completed by yearend. The 
continuous slab caster will enable the EISC 
to eliminate one remelting stage in the 
steelmaking process. 

Construction continued on Alexandria 
National Iron and Steel Co.'s El Dikheila 
steelworks, a joint venture between Egypt 
and Japan. In early 1987, the 800,000-ton- 
per-year-capacity Midrex direct-reduction 
plant began operation incorporating a 
320,000-ton-per-year rod mill and a 425,000- 
ton-per-year bar mill. The project was re- 
ported to cost $240 million. 

National Metal Industries S.A. planned to 
increase capacity to 125,000 tons per year at 
the plant in Abu Zaabai about 30 miles 
northeast of Cairo by modernization of the 
Sket bar mill. The two 25-ton electric arc 
furnaces at the Delta Steel Co. in Mostorod 
were expected to increase capacity to 
100,000 tons per year. 


INDUSTRIAL MINERALS 


Cement.—The cement industry continued 
to strengthen in 1987. The capacity of the 
Egyptian domestic cement industry has 
been reported at 7 million tons per year. 
The Suez Cement Co. operated two plants, 
the Suez Cement plant in Suez with a 1- 
million-ton-per-year capacity and the Quat- 
tamia cement plant in Quattamia with a 
1.4-million-ton-per-year capacity. The Suez 
plant, in operation for 4 years, reached 80% 
capacity in 1987 while the Quattamia plant 
was scheduled to reach 1.2 million tons in 
1988. 

After a delay of 2 years, the Helwan 
Portland Cement Co.'s white cement plant 
at El Minya became operational with a 
rated capacity of 200,000 tons per year. The 
project contractor, Fives-Cail Babcock S.A. 
of France, also finished performance tests 
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on the Tourah Portland Cement Co.'s 3,300- 
ton-per-day kiln Line No. 9. The Société des 
Ciments Francaise conducted the tests for 
the contractor. | 

Assiut Cement Co. accepted kiln line No. 
1 from the contractors, Krupp Polysius AG, 
and BBC Baden. The 5,000-ton-per-day kiln 
was converted from the wet to the dry 
process. Additionally, two other 3,700-ton- 
per-day production lines were under con- 
struction in 1987 for Assiut Cement. 

National Cement Co.'s second 4,500-ton- 
per-day kiln line for the El Tabbin cement 
plant was under construction in 1987. A 
bypass for the kiln was installed to recover 
up to 100% of the kiln’s waste gases. The 
bypass was necessary because of the high 
sulfur content of the fuel and the high 
chlorine content of the raw material. 

Two 3,700-ton-per-day clinker production 
lines remained under construction at the 
Helwan Asyut plant, owned by Portland 
Cement. Helwan Portland Cement canceled 
original plans for construction of a new 
plant at Naga Hammadi, northwest of Lux- 
or, but announced plans to integrate the 
two new clinker production lines into the 
Asyut plant. Both rotary kilns were being 
supplied by KHD Humboldt Wedag. 

Fertilizer Materials.—The Abu Qir fertil- 
izer complex was scheduled for expansion 
by the Abu Qir Co. for Fertilizers and 
Chemicals Industries. The expansion pro- 
gram was to include the design, engineer- 
ing, and construction of a 254,000-ton-per- 
year ammonia plant, a 594,000-ton-per-year 
nitric acid plant, and a 760,000-ton-per-year 
ammonium nitrate plant. When the work is 
completed, feedstock for the ammonia plant 
will be natural gas from the offshore Abu 
Qir Field. Construction of the complex was 
scheduled for completion by 1991. The new 
plants were planned to complement the 
286,000-ton-per-year ammonia and 235,000- 
ton-per-year urea plant at Abu Qir. The 
existing plant, built by Uhde GmbH, has 
been operational since 1979. 

Technipetrol was awarded a contract for 
construction of a 109,000-ton-per-year am- 
monia plant at Suez. Another plant with a 
115,000-ton-per-year capacity of ammonium 
nitrate is at Suez. 

Phosphate Rock.—Production of phos- 
phate rock increased in 1987. Egyptian 
phosphate rock mines are at Sebaiya on the 
Nile River, south of Luxor, and near Safaga 
and Quseir. The phosphate rock, averaging 
28% POs, was produced for consumption 
principally as fertilizer for domestic agricul- 
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ture. 

The Abu Zaabal Fertilizer and Chemical 
Co. continued expansion activities at the 
West Sebaiya phosphate mine and phos- 
phoric acid project. Capacity was expected 
to increase from 120,000 tons per year to 
440,000 tons per year. 

Sulfur.—The Egyptian Geological Survey 
and Mining Authority (EGSMA) managed 
domestic non-oil mineral exploration and 
development activities of foreign countries. 
Freeport Sulfur Co. obtained a concession 
for exploration and development of about 
482 square miles on the north Sinai coast. 
The initial exploration contract period was 
scheduled for 2 years with a Freeport Sulfur 
pledge to invest at least $1.0 million. Under 
the reported contract terms, exploration 
rights could be extended by Freeport Sulfur 
by an investment of $1 million per year. In 
Egypt, royalty payments are required for 
the commercial development of sulfur. The 
royalty agreement was reported to include 
payment to Egypt of 5196 of the net pro- 
ceeds of the first 500,000 tons of sulfur 
produced. Freeport Sulfur planned to pro- 
duce about 250,000 tons per year with ex- 
cess production quantities exported. Egyp- 
tian sulfur requirements, for the domestic 
fertilizer and chemical industries, were 
approximately 230,000 tons per year. 


MINERAL FUELS 


Coal.— Egyptian coal reserves, estimated 
at 80 million tons, were in several small 
deposits near Suez and the Sinai Peninsula. 
The major Egyptian coal deposit, in the 
Sinai Desert near Maghara, was mined 
from 1964 to 1967. The brown coal ore body 
was estimated to contain 52 million tons 
with 27 million tons rated as economical. 
The mine, destroyed during the 1967 Arab- 
Israeli war, was undergoing reconstruction 
during 1987. Mining operations were sched- 
uled to resume by 1990, with the coal 
produced utilized as fuel for nearby electric 
generating plants. During the 1990's, the 
Maghara deposit development was expected 
to supply up to 600,000 tons of coal per year. 

Natural Gas and Petroleum.—The Egyp- 
tian General Petroleum Corp. (EGPO) 
announced that as a result of recent discov- 
eries, Egypt's national oil reserves were 
4,685 million barrels and natural gas re- 
serves were 9 trillion cubic feet. EGPC 
approved plans to commence production at 
31 new oilfields and at 8 natural gasfields 
over the next 5 years. But production oper- 
ations from the new fields were not planned 
to raise Egypt's production above the 
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870,000-barrel-per-day ceiling established in 
the Egyptian 5-year plan. Production from 
the various fields would be  coordin- 
ated to maintain the crude oil production 
limit. The new discoveries during the year 
added about 1.4 billion barrels of crude oil 
and about 4 trillion cubic feet of gas to the 
Egyptian reserves. 

Five international companies obtained 
concessions to explore for oil and gas in the 
Western Desert. The EGPC invited bids for 
six blocks near the Libyan border between 
the Meleiha concession and Siwa. Explora- 
tion agreements were provisionally award- 
ed for exploration of nine blocks. Royal 
Dutch/Shell NV's local operating company, 
Shell Winning NV, obtained Block 3, Ham- 
za, and a large portion of Block 4. Norsk 
Hydro A/S of Norway was also assigned 
about a one-third portion of Block 4. The 
Shell acreage included an unexplored sec- 
tion of the Meleiha concession, operated by 
Agiba Petroleum Co. Offshore, separate 
provisional concessions were awarded to 
Amoco Egypt Oil Co., Atlantic Richfield Co., 
and Continental Oil Co. 

Crude oil production averaged 158,700 
barrels per day in 1987, a 596 increase from 
that of 1986. As a result of the increase in 
the price of crude oil, Amoco increased the 
number of drill rigs operating in Egypt from 
four to nine, the highest number in 7 years. 
In 1987, two sucessful extension wells were 
drilled in the Ramadan and October Fields. 
The Ramadan Field well tested at greater 
than 10,000 barrels of oil per day. Construc- 
tion of a platform in the October Field was 
planned for early 1988 to develop an addi- 
tional productive area. Development of the 
Badri and El Morgan Fields continued dur- 
ing the year, with completion of expansion 
facilities expected in early 1988. When com- 
pleted, the development will accommodate 
the increased water production from the 
mature fields. 

The liquefied petroleum gas (LPG) com- 
plex at Abu Rudais in Sinai was scheduled 
for expansion. Hitachi Zosem and Nissho- 
Iwai, a Japanese consortium, received a 
contract for about $27 million from EGPC 
for the project. Upon completion in 2 years, 
the capacity of the complex would be dou- 
bled to 50 million cubic feet per day. An 
LPG plant at Ras Shukhair, on the west 
coast of the Gulf of Suez, neared completion 
after a 3-year construction period. 


N scientist, Division of International Minerals. 
necessary, values have been converted from 
Egyptian, pounds (£E) to b. S. dollars at the rate of 


The Mineral Industry of 
Finland 


By Richard H. Singleton! 


The Finnish minerals industry continued 
to be remarkably robust considering its 
very limited reserves. Its high expertise in 
minerals and metallurgical engineering 
continued to be exported in the form of 
equipment, plant design and construction, 
and consultation. 

The minerals industry accounted for ap- 
proximately 3% of Finland's gross domestic 
product (GDP). An approximate breakdown 
by value of the $2.5 billion? per year indus- 
trys production was primary metals, 80%; 
industrial minerals, 1095; and ore and con- 
centrates, 1096. Steel, including stainless, 
accounted for about 80% of metals produc- 
tion, and most of the remainder was ferro- 
chrome, copper, zinc, and nickel, in order of 
value. Cement comprised about one-third of 
the value of Finland's industrial minerals 
output, followed by sulfur, stone, talc, lime, 
and phosphate rock, in order of value. Iron 
ore accounted for about one-third of the 
value of metal concentrates production, fol- 
lowed by chromite, nickel, gold, zinc, and 
silver, in order of value. With ore reserves 
rapidly approaching exhaustion, metal min- 
ing was expected to come to a complete halt 
by the end of this century. Chromite was 
the exception; reserves were sufficient for 
well into the next century and perhaps 
beyond. The dwindling reserves have caus- 
ed Outokumpu Oy, the major producer of 
all ores except iron, to look to foreign 
sources. It now owns the Tara Mine in 
Ireland, the largest lead-zinc mine in Eu- 
rope, and the Viscaria Mine in Sweden, 
Europe's largest copper mine. The company 
also controls smaller copper-zinc mines in 
Norway. Approximately two-thirds of the 
feed for Outokumpu's smelters was im- 
ported during 1987. 

Cobalt mining was terminated because of 


high production costs and low world market 
prices. À nickel-copper reserve mine and a 
zinc-copper mine were closed permanently 
because the ore was exhausted. Steel pro- 
duction continued as an economically viable 
industry despite a heavy debt load from 
modernization over past years. The indus- 
try was dependent mainly on imported iron 
ore. Finland’s domestic iron mine, oper- 
ating at a loss, was kept open primarily to 
support employment. Gold and silver min- 
ing increased while that of copper, iron, and 
nickel decreased. Imports of copper concen- 
trate increased. Mine output of two indus- 
trial minerals, barite and pyrite, increased. 

Finland became a significant world mica 
producer with the opening of a beneficiation 
plant that processed byproduct from a phos- 
phate rock mine. Ammonia production 
decreased, but a new ammonia plant based 
on peat was under construction. A major 
talc deposit was being evaluated on a pilot 
basis. 

Finland continued to be dependent on 
imports, mostly crude oil from the U.S.S.R., 
for about two-thirds of its energy supply. 
Total energy consumption increased by 
10%. Peat production was down by about 
50% because wet weather, especially in 
June, slowed mining. Projected significant 
increases in the already-high per capita 
energy demand, 5.9 tons of oil equivalent 
per capita and 90% above the average for 
Western Europe, resulted in construction 
and planned construction of a significant 
number of powerplants based on peat, coal, 
and natural gas. 

Finland’s economy became more robust 
as the real GDP increased by nearly 4% to 
approximately $88 billion, a significant im- 
provement over the 1986 increase. The bal- 
ance of trade remained slightly positive 
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although the balance of payments contin- 
ued to weaken. À sharp drop in exports to 
the U.S.S.R. was more than offset by in- 
creased exports, especially of forest prod- 
ucts, to Western Europe. Exports of metals, 
engineering equipment, and expertise de- 
creased slightly. Import demand increased 
with the appreciation of the finnmark, 
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although imports from the U.S.S.R. (about 
7096 mineral fuels) decreased significantly 
in 1987 to 14% of the total. Total Finnish 
exports and imports were each 22% of the 
GDP. U.S. exports to and imports from 
Finland were each about 596 of Finland's 
total imports and exports, respectively. 


PRODUCTION 


Production of concentrates of cobalt, cop- 
per, iron, and nickel decreased, mostly as a 
reflection of decreasing reserves of ore. 
Cobalt mining was terminated during the 
year. Gold and silver mining each increased 


covered after its large drop in 1986. 

Mined output of barite and pyrite each 
increased. The barite, most of which was 
exported, was a byproduct of Outokumpu's 
Phyasalmi copper-zinc mine. Production of 


significantly, much of it as byproducts of ammonia decreased significantly. Oil- 
base metal mining. Production of cadmium refinery output increased. 
increased. Selenium output partially re- 
Table 1.—Finland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 1986 1987 
METALS | 
Aluminum, secondary ______._________ 13,200 17,100 21,000 22,200 22,200 
ium, refined _____ ~~ ~~~ __ 616 61 565 522 690 
Chromium: Chromite 
Gross weight: 
Lump ore thousand tons 85 312 327 r €350 338 
Concentratte do. 141 119 167 188 192 
Foundry sand ____________~_ do- 19 15 12 12 13 
c do— 245 446 506 550 543 
CraOs content: 
Lump ore do... 24 184 r egg r e95 91 
Concentratte --- do— 58 47 67 r 5 7 
Foundry saanddd do- 9 7 r eg 88 6 
Total i2 e ncn do- 91 138 161 €175 174 
Cobalt: 
Mine output, Co content T930 T860 120 621 190 
minor dtum 8 1,550 1,453 1,427 1,348 500 
Corin 
. ie output, Cu content |... 137,861 130,834 27,897 25, 987 20,898 
Smelter_____________________- F70,100 777,600 68,900 84,460 80,888 
BS oat he LL 55,376 57,318 58,766 64,235 000 
ese ie CR troy ounces _ ,206 28,067 19,130 87,680 58, 000 
Iron and steel 
Iron ore, marketable, all 2 
Gross weight |... thousand tons 1,271 1231 1,122 973 896 
i Fe content _ ---——---------- do... 822 806 738 635 588 
JJ i ce at Seles do---- 1,898 2,044 1,891 1,978 2,063 
pelos ferrochromium do- 59 59 188 134 143 
crude LLL cs do... 2,416 12.632 2,518 2,586 2,669 
Semimanufactures, rolled do_ ___ 1,964 1,985 2,068 1,997 2,025 
Mine output, Pb content 2,125 2,478 2,422 1,980 €2,250 
Refined, secondary _________________ 6,000 4,500 4,600 1,200 *1,200 
FF 78 pound flaska _ 1.857 2,292 8,630 4,239 4,178 
Molybdenum metal!!! 218 265 826 256 262 


See footnotes at end of table. 
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Table 1.—Finland: Production of mineral commodities! —Continued 


Commodity 1983 1984 1985 1986 1987P 
METALS —Continued 
N 
Mine output, Ni content 5,314 16,918 8,547 11,886 10,557 
7 8 14,887 15,282 5,656 17,791 15,892 
Platinum-group metals: 
ih PHENOM NND troy ounces. — 1,093 1,125 8,086 *3,100 
Platinum da- 186 1,061 1,125 3,858 *8,900 
Selenumnmn kilograma — 11,172 16,975 14,088 5,693 10,000 
Silver ounces... 980 ,128 998 1,198 1,415 
Vanadium: Mine output, V203 content 5,694 5,469 3,805 unm EUR 
Mine output, Zn content 55,918 60,200 60,606 60,951 *55,000 
"——^— — EX 8 155,336 158,819 160,377 155,897 151,500 
INDUSTRIAL MINERALS 
Lui MC duret d E 8,400 8,704 8,690 6,969 11,000 
Cement, hydraulic __ thousand tons_ — 11,886 1,645 1,608 1,422 1,426 
Feldspat!!! 52,066 56,265 52,940 41,049 52,000 
Mica, flak «„ „„„„„„ ud em e es *5,000 
LANG so ³ thousand tons 231 241 252 261 211 
Ni N content of ammonia __________— 67,700 68,700 65,100 66,800 50,300 
te rock, apatite concentrate: 
Gross weight thousand tons 881 477 512 527 558 
PaOs contennitntddd 2222-222 - do 141 176 178 185 195 
ite, gross | E enon EEA do 499 426 493 547 621 
Sodium sulfat do 35 35 35 35 5 
Stone, : 
Limestone and dolomite 
For cement manufacture do- 2,609 2217 1,968 *1 750 
For agriculture |... do... 1,870 1,192 1,458 1,108 *1,050 
For lime manufacture _____ ___ do... 344 367 857 981 3390 
powders do- 287 316 313 830 *290 
Metallurgical _.......____- do... 52 45 26 13 *12 
TOUR] unu men cmm do... 4,662 4,207 4,366 3,787 28,482 
Quartz silica sand . —-- --------- do- 218 262 223 232 233 
S content of pyrite. LLL LLL do... 1211 1214 248 276 313 
Byproduct: | 
Of metallurgy -- -- --------- do... 264 265 251 260 *230 
Of petroleum ------------- do... 48 45 *45 42 *40 
Total soe esse nmm do... 152g 1524 550 578 589 
Sulfuric acid da- 1,149 71.165 1,462 1,859 1,160 
di | MNT B TOP 318 327 319 284 319 
Titania concentrate: Il menite: 
Gross weint! do- 164 167 53 s — 
JO content do- 74 75 24 — 
0 e E cu Lx cL ĩ A 8 15,402 14,669 16,917 16,795 16,000 
For fuel use.. ~~ ____ thousand tons 3,355 713 8,140 r eg, 600 100 
For agriculture and other uses Luc 215 246 846 4400 233 
Petroleum refinery products 
thousand 42-gallon barrels. 773,600 73,500 72,500 65,300 78,400 


*Estimated. Preliminary. Revised. 
"Table includes data available through July 22, 1988 
3Includes a 8096 of 


unused roasted pyrite (purple ore) from the Kokkola works. 


TRADE 


Exports of ferrochrome increased signifi- 
cantly in 1986 in line with increased produc- 
tion. Exports of steel semimanufactures in- 
creased as exports of primary steel decreas- 
ed. Exports of peat briquets increased in 
1986. 

Imports of copper concentrate increased 


significantly in 1986 as domestic output 
decreased somewhat. Chalk imports in- 


in 1986, and this was partially offset by 
increased domestic production. Imports of 
electricity increased in 1987. 
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Table 2.— Finland: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


METALS 
uminum: | 
Oxides and hydroxides 18 18 -— Sweden 10; Norway 2. 
Metal including alloys: 
STAD ee ee cte 90 40 s Te Germany 37; United Kingdom 
Unwrought. ------------- 16,171 16,974 _. Japan 8,553; Sweden 2,624; West Ger- 
many 2,447. 
Semimanufactures 19,221 9,280 97 Sweden 2,264; France 1,129; United 
Kingdom 1,107 
Beryllium: Metal including alloys, all 
forms . 22222222 22222-2-2 T" à) -- NA. 
Chromium: Ore and concentrate 177,158 161,387 e cn aes Poland 6,820; Nor- 
way 365. 
Cobalt: Oxides and hydroxides- . _ - _ _ — 535 522 10 Ne erandi 365; Italy 35; Hungary 
Copper: Metal including alloys: 
JFF 2215 1,162 __  Belgium-Luxembourg 608; Sweden 
; West Germany 106. 
Unwrouggnt 18,759 22,161 17 United Kingdom 8,861; Sweden 3,935; 
East Germany 2540. 
Semimanufactures -- 44,475 51,949 2,374 West German 9,757 United King- 
dom 9,278; Italy 6,853. 
Iron and steel: 
Iron ore and concentrate, pyrite 
n FPEM RS PET 1,625 -— All to Netherlands. 
Metal: 
Deas e D EE 9,646 359 -— West Germany 167; Netherlands 160; 
Sweden 18. 
Pign iron, cast iron, related materi- 
EES TEE EEE EAR EE 2 111 — Sweden A Belgium-Luxembourg 24; 
orway 2. 
Ferroalloys, unspecified |... 56,811 90,281 14,511 France 21,666; Sweden 17,898. 
Steel, primary forms 
value, thousands $86,675 $53,248 $2,680 West Germany $24,897; 1 King- 
duni $6,459; Morocco $5,99 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections o. $12,919 $97,838 $2,820 Sweden $22,598; West German 
$21,719; United Kingdom $10,501. 
Universals, plates, sheets 
do- $350,417 $433,914 $57,688 Wost Ges Germany $64,999; Denmark 
Hoop and strip . do $20,796 $24,477 $14 West Germany vo Pr am 
Rails and accessories 281 (3) Sweden 225; Norway 50; U.S.S.R. 3. 
|i. -E E EEE E 10,325 9,268 53 Sweden 5,635; Denmark 1,814; Nor- 
way 7 90. 
Tubes, pipes, fittings 
value, thousands $67,274 $90,555 $943 Sweden T7 U.S.S.R. $8,516; Nor- 
way : 
Castings and forgings, rough 
do- 3,888 7,602 — Sweden 3, 588; DE 1,832; West 
Germany 597 
Ore and concentrate 6,105 3, 927 Sa All to West Germany. 
OXIde8 as a AAA 3) 71 fen ‘oe Án West Germany 22; 
w 
Metal including alloys 
PHP PNE: 1,044 1,415 m West Germany 1,350; Sweden 65. 
Unwrought _____________ 83 a 5 te est Germany 72; 
Semimanufactures 24 24 Pier Sweden 18; U.S.S.R. 6. 
Magnesium: Metal including alloys, scrap 174 184 uz West Germany 142; Italy 42. 
Mercur und flasks _ 8,132 2,349 tre gallate a 1,015; Netherlands 609; 
Mo oo Metal including alloys, all 
J xL ML Se Bs 1 "e 
Nickel: Metal including alloys: 
| ERUNT TNR RORIS NEN MEN OM 1,711 59 T All to Netherlands. 
Unwrought ________________ 13,852 15,086 5, 144 United i om 1,698; West Ger- 
many 1,561. 
Semimanufactures_ _-—--------- 3 1 EON All to Sweden. 
Platinum-group metals: pe um includ- 
ing alloys, unwrought and partly 
wrou ght value, thousands 3151 3516 United om $234; West Ger- 
many $150; Sweden $126. 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 j 
* United Other (principal) 
METALS —Continued 
Silver: 
Waste and sweepings? 
value, thousands $3,618 $4,165 $1,923 oni Kingdom $1,147; Sweden 
Metal including alloys, un t 
and partly wroughgt sc $7,517 $6,317 $274 nited om $3,541; West Ger- 
Ta en many 51.51 16: Sweden $806. 
Dolseccendi ec ee 85 23 -— W Kingdom 12; West Germany 
Unwrou ght! 1 d l 
Semimanufactures * -- Mainly to Libya. 
Tungsten: 8 m sling altos alr da $4,015 $4,781 NA NA. 
n: in oys, 
Oe ees A eee ae ES 11 12 — West Germany 7; Belgium-Luxem- 
bourg 4. 
Zinc: 
ll te ĩͤ EEE ETA 47 9 -- U.S.S.R. 5; Nigeria 4. 
Metal including alloys 
Dulce utu 436 1,209 EN West armany 715; Sweden 263; Nor- 
way 214. 
Unwrought. -—-----------—- 140,864 127,756 21,505 horde 28,412; United Kingdom 
ad Semimanufacturs 68 252 ( U.S.S.R. 184; Norway 40; Sweden 19. 
er: 
Ores and concentrates .__.—— 2.8 3,111 —  France3 TT Sweden 49. 
Ashes and residues 6,844 8,027 _. Sweden 4,67 3; East Germany 1,935; 
West Germany 1,844. 
pese ene including alloys, all 
ita a Baa ee ne ee 1,683 1,510 282 Monge Kingdom 324; Netherlands 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
G nding and polishing wheels and ~~ : 7 
rin an w. an 
n" n MEM ENSE cs Baie 147 181 1 U.S.S.R. 57; Poland 29; Sweden 23. 
Bata and: witherite 
value, thousands 3342 $440 — West Germany $437; Philippines $3. 
Boron materials: 
Crude natural borates _—- 11 70 on Denmark 50; Czechoslovakia 20. 
Oxides and acids (?) Ss 
Gen. ee 6,521 9,566 ae i 7,772; Sweden 1,011; Norway 
117. E 37 A" 
Clays, rule 655 1,772 a2 W 1,008; Sweden 740; Den- 
mark 23. 
Cryolite and chiol ite m 15 15 
Diamond: 
Gem, not set or srung 
value, thousands $213 $45 = $24; Switzerland $14; Sweden 
Industrial stones do- 32 31 __ All to Sweden. 
Diatomite and other infusorial earth .. — — 10 21 -- Venezuela 20; West Germany 1. 
Feldsper, fluorspar, related materials 85,209 40,338 TUN United om 23,637; West Ger- 
many 10, ; Poland i ,109. 
Fertilizer materials: 
Crude, n.. 2,014 189 dex x du 79; United Arab Emirates 
Manufactured: 
Ammon ia 3 m All to Ethio 
Nitrogenouuns 15,810 19,503 nee PILAM fd ,582; Denmark 1,806; 
en 1 
Phosphaticc - _. Sweden 19; 955 5 S.R. 18; Sudan 7. 
Potassic._. value, thousands. .. $10,155 $13,852 pus or dis 1; Algeria $2,711; Cuba 
Unspecified and mixed. -do ...... $91,685 $72,309 $1,114 U.S. S. R. $25,425; China $14,172; 
Saudi Arabia $12 ,206. 
Prem ane plaster eae Fe Lt CILE m 7 -- All to U.S. S. R. 
JJ mE tes ees 2, 1,678 —_ Shr 890; West Germany 580; Italy 
Magnesium compounds 1, 503 — All to Sweden. 
Crude including splittings and waste 274 ue West 55 114: United Kingdom 
68: Japan 
Worked including agglomerated split- 
tn cc et S 3) M 
Nitrates, crullee c. M — All to United Kingdom. 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities! —Continued 


Destinations, 1986 
Co i 1985 1986 : 
mmodity ied Other (principal) 
INDUSTRIAL MINERALS —Continued 
N mineral: Iron oxides and hy 
JJ ee ee wea 1 2 _. Vietnam 1. 
Precious semiprecious stones other 
than diamond: 

Natural |... value, thousands $16 $37 D Switzerland $19; Hong Kong $8; West 

rmany $7. 

Synthetic do- $83 $113 i ium-Luxembourg $76; Sweden 

Des: Netherlands $5. 
Pyrite, unroasted_ - --.-----—- do... $1,401 $3,700 — West Germany y 292 Netherlands 
Salt and brine. ~~... _- 185 151 __ Sweden 64; United Kingdom 52; Ne- 
therlands 16. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured |... LLL ccc c- 56 x 
Stone, sand and gravel 
Dimension stone: 
de and partly worked 211,905 222,011 767 Italy 119,262; Spain 33,618; France 
Worked_______________- 2,812 5,805 31 west Germany 2.386; Sweden 814; 
U.S.S.R. 690. 
Dolomite, chiefly refractory- grade ee 183 -—- All to Sweden. 
Gravel and rock 9,689 15,551 8 pire 1 West Germany 1,980; 
igeria 30. 

Limestone other than dimension 8,271 8,876 — All to Sweden. 

Quartz and quartzite... ________ 6,922 5,831 = Nene ed x Sweden 1,653; 

Sand other than metal bearing 17,774 2,756 -. USSR. . 1,908; Sweden 707; Came- 

roon 90. 
Sulfur: 
pi mse ge crude including native and 
uct CNRC DOT OR CN ER — a to Nigeria. 

R Lihan acid... value, thousands $889 $1,699 $335 um busemboug $689; Denmark 
Talc, steatite, soapstone, pyrophyllite __ 52,684 48,284 _. Sweden 12,044; Netherlands 8,504; 
United Kingdom 8,160. 

er: 
Crude aie eee 14,060 16, 688 2 5 8,480; Italy 2,381; 
ce 1,583. 
Slag and dross, not metal- bearing 838 1,019 — Sweden 15 U. S. S. R. 400; West Ger- 
many 106. 
MINERAL FUELS AND RELATED 
MATERIALS 
sd ecm and bitumen, natural 2,696 1,892 Ss U.S. S. R. 1,654; Sweden 238. 
d lt E 2,138 1,902 — Ireland 1,898; Nigeria 4. 
Anthracite and bituminous- — — — — — — 19,209 4 2s U.S.S.R. 2. 
Briquets of anthracite and bituminous 
608l. eoa morte ae us 81 — All to Norway. 

Lignite including briquetss 81 22 e Do. 

Coke andsemicoke ——----—------- 18,223 9,571 -— Norway 7, 170; Netherlands 2,401. 

Peat including briquets and litter 55,594 92,160 -- Sweden 47,444; Netherlands 20,799; 
Ireland 687 4. 

Petroleum: 

Crude. thousand 42-gallon barrela. - vs 4,508 — All to Sweden. 

Refinery ucts: 

Gasoline do _ __ 6,680 4,865 me Sweden 3,691; Denmark 778; United 
Kingdom 228. 
Mineral jelly and wax do 3) 2 -— Mainly to Denmark. 
Kerosene and jet fuel... do- 723 1,004 m i ras 577; Denmark 284; Singapore 
Distillate fuel oil do- 8.487 5,944 -- Sweden 1,900; Denmark 1,896; West 
German . 
„„ do- 258 823 M U.S.S.R. 303; Sweden 19. 
Keidual fuel OU do... 245 952 — United Kingdom 444; Belgium- 
Luxembourg 440; Poland 38. 
Bitumen and other residues 
do- 1 1 -- Mainly to U. S. S. R. 
Bituminous mixtures. do- * 3) ne Do. 
Petroleum coke . ...... do 453 523 s Sweden 268; Denmark 151; Belgium- 
Luxembourg 48. 
NA Not available. 
1Table prepared by Jozef Plachy 
Wess than 1/2 unit 


*May include other precious metals. 
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Table 3.—Finland: Imports of mineral commodities: 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 > 
id nie Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 3,368 1,687 ts Greece 1,500; Netherlands 155; 
Australia 19. 
Oxides and hydroxides |... 29,416 30,159 109 West dp Aaa 5; Spain 11,400; 
— Hungary 4,657. 
Metal including alloys: 
Dc et KMS 83,817 46,177 --  USS.R. 18,502; United om 
9,521; West Germany £ Y D, 
Unwrought. ------------- 20,838 21,601 s USSR, ,097; Spain 2,56 
Semimanufactures . --—---—-— 29,665 34,579 — Sweden 7,597; West Germany 6,232; 
Beryllium: Metal including alloys, all n 
ryllium: inclu oys, 
[A ——Ó—— (*) (*) (*) 
Chromium: 
Ore and concentrate, 3 -— All from Netherlands. 
Oxides and hydroxides 709 1,261 (7) Poland 441; United Kingdom 435; 
West Germany 837. 
Cobalt: Oxides and hydroxides... * (3) -— Mainly from Netherlands. 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum à 1 ) Mainly from West Germany. 
r: 
Conger and concentrate, 152,619 187,820 16,650 Sweden 48,979; Norway 42,046; Bul- 
Matte and cluding 5 
tte an in cement 
coppe pper on Mercede uM IER 1 (* _. All from West Germany. 
M including all 
. N 438 114 41 United Ki DE: 
Unwrou ght 22,857 16,596 d Ur 10,051; Zaire 3,598; Zambia 
Semimanufactures 19,017 23, 656 42 West Germany 9,337; 5 5,763; 
United Kingdom 8 554 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite thousand tons 1.756 1,987 seis 15 1,225; U. S. S. R. 643; Norway 
Metal: l 
Scra sss 113, 350 63,339 -- U.S.S.R. 50, 041: United Kingdom 
13,221: Sweden 46. 
Pigi iron, cast iron, related materi- 
DHT 86 20,174 18,621 1 West Germany 5, 781: oe 4,990; 
United Kingdom 3 „483 
Ferroalloys: 
Ferromanganese — _ — — — 4,294 4,496 RS Norway 2,321; West Germany 1,150; 
France 1,005. 
Unspecified . - ---------— 49,620 89,588 37 U.S.S.R. 10,899; Norway 9,752; 
Greece 5, 769. 
Steel, primary form 46,601 19,108 — West est Germany 14,018; Netherlands 
8,422; Sweden 776. 
Semiman 
Bars, rods, ande. shapes, sec- 
r coe 231,002 260,058 8 Sweden 59,356; West Germany 
35,890; France 29,989. 
Universals, plates, sheets 232,566 225,111 1 Sweden 42,555; West Germany 
82,184; United Kingdom 26, 461. 
Hoop and strip _ sds _- 30,304 30,602 4 Sweden 13,341; West Germany 7,851; 
Be ium-Luxembourg 3, 1. 
Rails and accessories 2,542 8,076 à West 1,501; Austria 1725; 
Belgium-Luxembot 520. 
Wile 2s A xe 23,352 21,332 106 Sweden 7,140; Belgium-Luxembourg 
Tubes, pi fittings 130,173 122,590 46 Wert Gern a Gon 238; U: ded Ki 
pipes, fitting i ; rmany ni 
dom 17,628; Czechoslovakia 15,7 6. 
Castings and forgings, rough 4,118 4,140 (3$ West Germany 1 1,326; 5 888; 
United Kingdom 627 
Ore and concentrate 91 SM 
Pa eee SNe ee 174 450 6 West Cerman 397; East Germany 
Metal including all cum T 
oys 
Deke ee ete E m 10 _. All from Sweden. 
Unwrou ght 19,578 15,771 -- Sweden 7, UT US. S. R. 6,515; United 
Semimanufactures 823 800 (3 Sweden 362; West Germany 324; 
Belgium-Luxembourg 108. 
esium: Metal including alloys: " 
De see Sate oe eee: 8 
Unwroughngntkk.W _- 87 149 TUM ae 82; Netherlands 23; Greece 
Semimanufacturess 906 @) Norway 858; Italy 22; West Germany 


See footnotes at end of table. 
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Table 3.—Finland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Manganese: 
Ore and concentrate, metallurgical- 
grade. 


Mercury ..------- - 16-pound flasks_ — 


Platinum-group metals: Metals including 
alloys, unwrought and pare partly wron ies, ca 
value, 


Silver: P ings? 
Waste and sweep 
Metal including alloys, unwro ht 

and partly wrought _ — — _ — o- 


Tin: Motal including alloys: 
Unwrought 


c-— m om om am am om ow ow co em qp om a= <= c= 


venere mem 5 Metal inn 
uding alloys, orms 
value, thousands 


Abrasives, n. e. s.: 
Natural 


Dust and powder of precious and semi- 
precious stones iin diamond 
ousands_ - 


praes d and dips wheels and 


Boron materials: 
Crude natural borates 
Oxides and acids 


See footnotes at end of table. 


1985 


10,045 


$8,192 
14,921 


$6,626 


14,712 
1,110 


$14 
2,411 
2,479 
1,721 


15,098 
1,038 


1986 


$12,299 
2,365 


$6,612 


1,543 


$19 
2,918 
2,165 
1,769 


13,929 
1,204 


United 
States 


Sources, 1986 
Other (principal) 


Morocco 1,200; Netherlands 1,045; 
Norway 
Netherlands 198; Belgium- 
Luxembo 


. ida 166; Brazil 60. 
Mainly from est Germany. 
Austria 1. 


Norway 10,945; China 6. 
A ia 6,663; Canada 2,604. 


Netherlands 3,803; Canada 36. 


Canada 2,025; U.S.S.R. 512. 


uci Germany 30; United Kingdom 


United Kingdom $1,622; Sweden 
$121; Switzerland $86. 


Sweden $22; West Germany $15. 


Sweden $3,416; West Germany $897; 
France $745. 


rer 92; West Germany 35; Nether- 


€ d Kingdom 127; West Germany 
Belgium-Luxembo 


West Germany 285; United K Kingdom 
Portugal 3; West Germany 2. 
uti Germany $3; United Kingdom 


Sweden 70,506; Canada 62,588; 
Greenland 21,805. 

West Germany 204; Spain 42; United 
Kingdom 81. 


All from United Kingdom 
Norway 41; Netherlands 3 36; U.S.S.R. 


dii hia d 424; West Germany 55; 
Belgium-Luxembourg 89. 


Norway $7,746; Australia $3,097 
Netherlands 735; Australia 506. 


Zaire $2,680; West Germany $924. 


rece aa Sweden 38; United King- 

om 

Austria 683; United Kingdom 264; 
West Germany 169. 


Sweden $5; Ireland $4; Japan $4. 


West Germany 625; Austria 544; 
Sweden 1 
Canada 1,622; Zimbabwe 210; 
ee sat Vad King 
rman ni 
dom 390; China 21 216. 


Turkey 13,800. 
Turkey 712; Italy 351; France 44. 
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Table 3.—Finland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 MM 
nde Other (principal) 
INDUSTRIAL MINERALS —Continued 
Ciment ans ee esum 88,207 49,959 (3) 55 16,885; U. S. S. R. 8,854; 
Chalk. nuc ee 119,702 162,420 8 Denmark 0 oer. West 
88,844; | United om 8,073. 
Clays, crude... 2.222 2- 2-2. 614,565 669,29 28,449 United T om 591,971; West Ger- 
many 17, 
Cryolite and chiolite. |... _ 28 40 — All from 
Gem, not set or * 
ue, thousands $3,946 $4,559 n cis Serre par $2,513; Israel 
Industrial stones do- $86 $193 $8 rmany SÍ Be lgiunLux- 
Diatomite and other infusorial earth .. .. — 4,789 5,506 621 MEE EDT nited Kingdom 666; 
Feldspar, fluorspar, related materials 8,665 6,422 -- Mexico sg Sweden 236; United 
d Crude, = 54 47 All from U id Kingdom 
nn. 6 ders sds m Uni : 
Manufactured: 
Ammoniaaa ____ 851,932 252,051 32,060 U.S.S.R. 193,702; Netherlands 16,011. 
Nitrogenous_____________ 27,968 52,576 ($ Netherlands as 149; Norway 13,118; 
Phosphatic 20 4 China 3. 
Potassic. .. value, thousands $38,187 $38,478 32 USS. R. $13,628; East Ge 
1 808; West Germany $6 
Unspecified and mixed 50,260 27,369 (* Bomania 11,001; Hu ; Hungary 10,028; 
r 
Graphite, natural 84 82 ae s Kingdom no 8 4: United 
Gypsum and plasterrrr‚ — 169,081 185,778 84 17. 8 BR iste” Germany 30,634; 
Lune 2 eto ee 7,540 7,461 d 8 5,776; Sweden 1,625; Swit- 
zer ; 
Mguanum compounds 17,631 9,620 7 China 6,455; Spain 2,850; Austria 380. 
Crude including splittings and waste 248 216 — United 8 216; Norway 84; 
West Germany 20. 
Worked including agglomerated split- 
ting. ul mee AOR ia unc 30 88 _. Switzerland 19; Austria 7; Sweden 4. 
Nitrates, crude 22222 190 69 -— Chile 40; Poland 20; France 5. 
Phosphates, crude — value, thousands_ — $16,014 $9,044 $4,961 Morocco $2,846; Algeria $1,722. 
"Pea d oe 3,206 2,338 21 jum-Luxembourg 1,884; United 
F ; um- ,884; 
doen 871. 
Precious and semiprecious stones other 
Natural value, thousands 3246 3399 — West 1 $160; Switzerland $85; 
Thailand $71. 
Synthetic . do- $814 $814 $591 Switzerland $81, Austria $55. 
Pyrite, unroasted. .------------- 13 8 — West Germany 7 
Salt and bri ne 598, 805 526, 692 5 Netherlands 190,255; Poland 142,382; 
West Germany 61,040. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 58, 450 52,643 -— Poland 21,617; U.S. S. R. 18,610; East 
Germany 9,754. 
Crude and partly worked 1,785 2,011 -- Norway 1,458; Italy 187; Sweden 161. 
Doi S — 2474 8288 -— Italy 1458; Sweden 644; France 615. 
omite, chiefly refractory- grade : : ee rmany 4,234; Belgium- 
E 8, 050; Sweden 2,051. 
Gravel and crushed rock 18,513 19,610 6 Sweden 14,7 6 Norway 3,192; West 
Limestone other than dimension 788,516 755,261 25 Sweden n 78.575 375; Denmark 1 711; 
United Kingdom 022. 
que and quaa 3 158 200 52 West Germany 55; Netherlands 50. 
d other metal ing 61,508 48,400 M Belgium Luxembourg 31, 111; Dm 


mark 12,986; Sweden 3,835 
See footnotes at end of table. 
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Table 3.—Finland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
none me Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude ir uaine native and by- 
Droduct- -——----------- 78, 377 28, 183 em West German ASO; Poland 11,885; 
Sweden 1,1 
Colloidal, precipitated, sublimed — 514 13 -— West German rmany 12 
Sulfuric acid . M VO ACUTIS OHNE 22,156 840 ET U.S.S.R. 267; est Germany 40; 
Netherlands 32. 
Talc, steatite, soapstone, pyrophyllite .. 577 424 = Belgium-Luxembourg 276; Norway 
61; West Germany 26. 
Other: 
Güueee 65,127 67,839 29 W 51, HS Sweden 15,217; 
Slag and dross, not metal-bearing .... — 87,652 49,617 NEM East 3 26, 494; Sweden 21, 523, 
Norway 1,505. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 687 355 31 Td an Tobago 318; United 
om ô. 
Carbon black |... --- 9,934 10,157 102 Netherlands 3,958; Sweden 3,360; 
West Germany 2,156 
Coal: 
Anthracite and bituminous 
thousand tons 5,089 5,454 396 1 „460, U. S. S. R. 1,551; Colom- 
Lignite DE briquets do... T 6 -— All from East German 
Coke and semicoxe do- 1.231 1,109 NM U. s 8. a n United om 143; 
weden 
eds 3 briquets and litter 274 63 S Burundi 33; U.S.S.R. 14; Sweden 12. 
etroleum: 
Crude. thousand 42-gallon barrels. — 71,148 73,013 _. U.S.S.R. 62,566; Saudi Arabia 6,935; 
United Kingdom 1,319 
Refinery products: 
Liquefied petroleum gas* 
value, thousands $760,619 $125,020 _. U.S.S.R. $124,884; Italy $64; Nether- 
lands $62. 
Gasoline 
thousand 42-gallon barrels_ . 253 418 (3 Sweden 259; Netherlands 128; 
Belgium-Luxembourg 17. 
Mineral jelly and wax do 106 88 ) West rmany 56; Hungary 14; 
Kerosene and jet fuel... do... 130 182 ES Spain 144; U.S.S.R. 31; Netherlands 
Distillate fuel oil do- 8,387 10,584 __ USSR. 10,582. 
Lubricant — do... 1,128 934 7 Italy 153; United Kingdom 150; 
etherlands 144. 
Residual fuel oil do- 11,325 13,870 m All from U.S.S.R. 
Bitumen and other residues 
do- 286 316 D Sweden 158; Netherlands 105; Den- 
mark 46. | 
Bituminous mixtures. do- 33 7 2 Papom emot 2; Sweden 1. 
Petroleum cke do— 238 306 302 United Kingdom 2; West Germany 1. 
1Table prepared by Josef Plachy. 
Wess than 1/2 unit. 


May include other precious metals. 
*May include natural gas. 
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COMMODITY REVIEW 


METALS 


Cobalt.—Outokumpu ceased mining co- 
balt ore in May. Cobalt reserves at its 
Keretti Mine were nearing exhaustion and 
the operation had become unprofitable. 
Meanwhile, the company also terminated 
production of standard grades of cobalt 
metal, including standard grades of cobalt 
powder, at its Kokkola smelter. Outokumpu 
revealed that it would continue to produce 
cobalt salts and premium-quality superfine 
powders at its Kokkola works using con- 
centrate from the Greenvale Mine in 
Queensland, Australia, on the basis of a 6- 
year contract signed in the fall of 1986. The 
company estimated that annual future pro- 
duction would be 1,100 tons of cobalt in salts 
and 400 tons of superfine metal powder. 
Production by Outokumpu of cobalt in salts 
increased by 41% in 1987 to 760 tons. 

Copper.—Mined copper, nearly all pro- 
duced by Outokumpu, decreased for the 
fourth consecutive year, mainly because of 
shrinking ore reserves. Production had 
decreased by nearly 50% since 1983, and 
most of the country’s copper concentrate 
demand was met by imports. Two copper 
mines were closed permanently. In July, 
Outokumpu closed the Hammaslahti Mine, 
which produced about 3,000 tons per year of 
copper in concentrate as a coproduct with 
zinc concentrate; in April, the company 
closed the Kotalahti Mine, which produced 
about 500 tons of per year of copper in 
concentrate as a byproduct of nickel min- 
ing. The large Keretti Mine, which produc- 
ed nearly one-half of Finland’s copper con- 
centrate, also was closed in April, but it 
resumed production in July with Govern- 
ment subsidies, primarily to avoid unem- 
ployment. Outokumpu actively sought addi- 
tional foreign sources of copper feed materi- 
al to support its domestic copper metal 
industry. It procured part ownership in two 
Norwegian mines, the Folldal Verk Mine 
and the Grong Gruber Mine, each of which 
produced annually about 25,000 tons of 
copper in concentrate as well as zinc con- 
centrate. The venture, Norsulfid A/S, was 
owned jointly on a 50-50 basis with Orkla- 
Borregard A/S, a Norwegian firm. Most of 
the copper concentrate was destined for 
Outokumpu’s Harjavalta smelter in Fin- 
land. Development of this new feed source 
was offset by closure in 1987 of the Lokken 
Mine in Norway, which had been a source of 


feed material for Outokumpu. 

Four of Outokumpu’s copper mines re- 
mained in operation in Finland at yearend. 
In addition, a minor quantity of byproduct 
copper concentrate was produced by Rauta- 
ruukki Oy at its Rautavaara iron mine. 

The Harjavalta smelter was closed for 2 
months during the summer for installation 
of a new $23 million flash-smelting furnace 
that increased smelting capacity by 25% to 
100,000 tons of copper per year. The new 
process was claimed to increase metal yields 
from copper and nickel ores. The product 
copper anodes were subsequently refined 
electrolytically at the Pori works. About 
11,000 tons of anode production was lost 
during the shutdown, and refinery produc- 
tion was reduced during that time by about 
50%. However, smooth operation resumed 
in the fall at both facilities. 

Iron and Steel.—Rautaruukki Oy, the 
large Government-owned steel company 
with more than 80% of Finland’s steel 
production, signed an agreement early in 
the year with Ovako Steel Oy Ab, a Finnish 
specialty steel manufacturer, giving Rauta- 
ruukki control of all of Finland’s production 
of ordinary steel. The agreement became 
effective on June 1. Ovako transferred its 
Koverhar 450,000-ton-per-year steel-rolling 
billet works and three steel semimanufac- 
turing mills to Dalsbruk Oy, a new Rauta- 
ruukki division in which Ovako held a 20% 
share. Rautaruukki was studying a plan to 
construct a new billet caster at its large 2- 
million-ton-per-year Raahe crude steel- 
works to take full advantage of the plant’s 
smelting capacity. The company indicated 
that this could affect the future of the 
Koverhar mill. 

Rautaruukki completed construction of a 
new coke plant on schedule in October. The 
plant was designed to supply two-thirds of 
the coke requirements of the Raahe works. 

Outokumpu finished construction of a 
new $125 million hot-rolling mill at its 
Tornio works, making it a vertically inte- 
grated producer of stainless steel semifabri- 
cated products, beginning with its chromite 
and nickel mines. Rolling mill trial runs 
began before yearend. 

Nickel.—Outokumpu's Kotalahti nickel 
mine closed in April because of ore exhaus- 
tion after 27 years of operation. The mine 
produced about 1,700 tons of nickel in con- 
centrate during 1986. Restart of the Hitura 
nickel mine was postponed; excavation was 


204 


halted with no final decision on whether the 
operation might resume later. The mine 
had been idled in 1985 because of low nickel 
prices and limited reserves, sufficient for 1.5 
years. Outokumpu continued operation of 
its two other nickel mines, and the firm's 
total production decreased by 1296 to about 
9.900 tons of nickel in concentrate during 
1987. Approximately 75% of this production 
was from the new Enonkoski Mine, and the 
balance was from the Vammala Mine. 
Myllykoski Oy also produced a minor 
amount of nickel concentrate as a byprod- 
uct from its talc beneficiation mill at 
Luikonlahti, Kuopio. 


INDUSTRIAL MINERALS 


Mica.—Kemira Oy, Finland’s large state- 
owned fertilizer and chemicals company, 
began production of phlogopite flake as a 
byproduct of its phosphate rock mine at 
Siilinjarva in central Finland. The mica 
beneficiation and comminution plant had 
been constructed in 1985, started up in 1986, 
and came on-stream in early 1987 with an 
annual capacity of 16,000 tons. Wet ground 
flake was available in nominal sizes ranging 
from 40 to 900 micrometers for use as 
fillers, pigments, and plastic reinforce- 
ments. Total 1987 sales, mostly to Western 
European and Japanese markets, was about 
2,000 tons. ` 

Nitrogen.—A 90,000-ton-per-year am- 
monia plant was under construction by 
Kemira at Oulu, a port on the northern part 
of the Gulf of Bothnia. An old ammonia 
plant based on naphtha that had been 
closed in 1979 was being converted to a 
plant based on peat as raw material. Com- 
pletion, scheduled for 1989, was expected to 
increase domestic production sufficiently to 
supply nearly 50% of domestic consump- 
tion. The plant was designed to consume 
approximately 240,000 tons of peat per year. 
Meanwhile, Finland was dependent on ex- 
ports for about three-quarters of its ammo- 
nia supply. 

Phosphate Rock.—Kemira confirmed its 
tentative plan to open in 1992 its new Sokli 
phosphate rock mine and beneficiation 
plant in the Finnish Lapland about 60 miles 
north of the Arctic Circle, at an estimated 
cost of $275 million. The concentrate was to 
be pipelined 225 miles to Finland's west 
coast port of Kemi. Most would be exported 
to Kemira's fertilizer plants in Belgium and 
Denmark. The Sokli complex was expected 
to produce about 2 million tons of concen- 
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trate per year, and estimated reserves ap- 
peared to be sufficient for about 20 years of 
production. The ore body is reportedly one 
of the world's largest carbonatite deposits 
and its apatite is free of cadmium, which 
had been an environmental problem in 
Western Europe. Construction was expected 
to begin in 1989 after issuance of a mining 
permit and after completion of additional 
feasibility studies based on economic and 
political factors. The company had not ap- 
plied for the permit by yearend. 

Sulfur.—Output of pyrite concentrate in- 
creased at Outokumpu's Pyhasalmi Mine, 
Finland's only remaining domestic source of 
pyrite, as a result of temporary mining of a 
pocket of ore particularly high in pyrite 
content. Revised data on proven reserves 
showed that there was enough for at least 
20 years of mining. 

Byproduct sulfur from metallurgical op- 
erations came principally from the smelting 
of zinc and copper concentrates, in order of 
volume. About two-thirds of these concen- 
trates was imported. Until 1987, lesser 
amounts of sulfur, about 40,000 tons per 
year, were derived from the smelting at 
Kokkola of cobalt-bearing pyrites. This 
source of sulfur was discontinued in May. 

Sulfuric acid demand for fertilizer manu- 
facture, a major use, decreased. Outokumpu 
acquired full ownership from Kemira of the 
acid plants at its Harjavalta copper smelter, 
but Kemira retained ownership of the acid 
plant at Outokumpu’s zinc smelter at 
Kokkola. Outokumpu sold most of the SO, 
gases from the zinc smelter to Kemira. 
Kemira converted some of the gases to acid 
on a toll basis for Outokumpu, which mar- 
keted the acid. 

Tale.—A major talc deposit in northern 
Finland was being evaluated on a pilot basis 
by Myllykoski Oy, Finland’s only private 
mining company. Myllykoski was the larg- 
est talc miner in Finland, producing about 
two-thirds of the country’s beneficiated 
product, which contained about 97% talc. 
Domestic talc production was used mainly 
in the Finnish paper industry, as a substi- 
tute for imported kaolin. 


MINERAL FUELS 


Total consumption of mineral fuels in- 
creased by approximately 10% because of 
cold weather and growth in industry and 
transportation. Oil and gas imports, both 
primarily from the U.S.S.R., increased by 
about 10% and 40%, respectively. Hydro- 
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power output increased by about 10% while 
nuclear power and peat-generated power 
were stable. Finland remained about 6596 
dependent on imports for its energy supply; 
of this, 6596 was oil, nearly all for use in 
transportation, followed by coal, 1596; natu- 
ral gas, 10%; and electrical power, 10%. The 
domestically produced energy supply source 
breakdown was nuclear, 50%; hydro, 35%; 
and peat plus wood waste, 1596. 

Finland's consumption of electrical power 
was among the highest per unit of the GDP 
in Europe, and demand was increasing. The 
fuel-source breakdown for electrical power 
production was nuclear, 32%; hydro, 24%; 
coal, 12%; peat and wood waste, 11%; elec- 
trical power imports, 11%; gas, 6%; and 
oil, 4%. Negotiations continued with the 
U.S.S.R., Sweden, and Norway regarding 
further importation of electrical energy. An 
agreement was signed with Sweden for 
construction of a 120-mile-long submarine 
cable across the lower part of the Gulf of 
Bothnia to Rauma in Finland. Design capac- 
ity was 400 megawatts (MW) of direct- 
current electrical power. Both Swedish and 
Norwegian power was to be delivered to 
Finland beginning in 1989. The newly 
elected Government approved in May a 10- 
year General Energy Plan that included 
construction of 1,100 MW of electrical 
powerplants burning peat, wood waste, coal, 
and gas at a projected total cost of about $1 
billion. Preparations were being made 


295 


to import 600 MW of power, generated by 
burning natural gas, from Norway begin- 
ning in 1993. Imports of natural gas from 
the U.S.S.R. were expected to increase. 
Negotiations regarding importation of gas 
from Norway via Sweden were begun but no 
definitive pipeline or gas delivery contracts 
were in sight. 

Nuclear Power.—Four nuclear reactors 
were operating in Finland, two of Soviet 
and two of Swedish design, with a total 
electrical generation capacity of 2,300 MW. 
The Government had no plans to dismantle 
these plants, although construction of a 
fifth plant was canceled after the Chernobyl 
incident. Construction of future plants was 
postponed. 

Peat.—Production of peat was down to 
about 50% of that planned because of a very 
wet summer. Sufficient stocks of fuel peat 
remained, because of high output in 1986, to 
last through the 1987-88 winter. A 150-MW 
peat-burning electrical powerplant was 
being built at Haakevesi at a cost of $160 
million. A similar 120-MW plant at Seinae- 
joki was planned at a cost of $140 million. 
Peat-fired powerplants were near peat- 
mining sites to save transportation costs. 
Plant design usually included use of by- 
product thermal energy for district heating. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
6881.00 (Fmk) to U.S. dollars at the rate of Fmk4.4= 


The Mineral Industry of 
France 


By John G. Panulas? 


Mining and mining product activities 
amounted to about 5% of France's 1987 
gross national product of $880 billion, 
about the same as that of 1986. The decline 
in output that characterized the industry 
the previous year had slowed. French alu- 
mina, arsenic, bromine, cadmium, diato- 
mite, feldspar, ferroalloys, fluorspar, gyp- 
sum, magnesium metal, potash, talc, and 
zinc metal continued to make up a signifi- 
cant portion of supply to the world market. 

Government Policies and Programs.— 
The French Government placed emphasis 
on the use of depletion allowances for re- 
search and development expenditures in 
the mining sector. The allowances were 
neither to exceed 15% of product sales 
included in taxable income within France, 
where the product was extracted from 
French mineral deposits, nor to exceed 5096 
of the net taxable income itself from sales of 
the same product, processed or unprocessed. 
Moreover, the allowances were permitted 
only if the originating ores were mined in 
France and if the allowances were reinvest- 
ed within 5 years in fixed assets, research 
expenditure, or research company equity 
Shares. By a decree of the Minister of 


Economy and Finance, the allowances were 
to apply to the following mineral commodi- 
ties: aluminum, andalusite, antimony, arse- 
nic, asbestos, barite, beryllium, bismuth, 
boron, chromium, cobalt, columbium-tan- 
talite, copper, fluorine, gold, kaolin, lead, 
lithium, manganese, mica, molybdenum, 
nickel, phosphates, platinum, potassium, 
pyrites, radioactive minerals, rare earths, 
refractory products, silica, silver, sulfur, 
talc, tin, titanium, tungsten, vanadium, 
zinc, and zirconium. 

In addition, the French Government of- 
fered a 50% tax reduction (up to 5 million 
francs per firm) on the following types of 
research and development expenditures ap- 
plicable to the mining industry: the con- 
struction cost of buildings used solely for 
scientific and technical research, including 
prototypes and pilot installations; the cost 
of equity shares in Government-approved 
research companies and organizations; the 
payroll costs for research; other operating 
expenses related to research and develop- 
ment activities up to a limit of 55% of the 
aforementioned payroll costs; and expenses 
associated with obtaining and maintaining 
patents. 


PRODUCTION 


The French Government held the prepon- 
derant financial interests in most of the 
mining, metallurgical, and energy compa- 
nies in France. These included Bureau 
de Recherches Géologiques et Miniéres 
(BRGM) and its subsidiary, Cie. Francaise 
des Mines S.A., as well as Charbonnages de 


France (CdF), Cie. Générale des Matiéres 
Nucléaires, Imetal S.A., Pechiney, Société 
des Aciéries et Laminoirs de Lorraine (Saci- 
lor) Société Nationale Elf Aquitaine (Elf), 
and Union Sidérurgique du Nord et de l'Est 
de la France S.A. (Usinor). 
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Table 1.—France: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
METALS 
Aluminum 
Bauxite, gross weight _ _ _ _ — thousand tons 1,663 1,607 1,530 1,379 1,272 
JJ E EGA EEEE do... 1858 T898 734 884 866 
Cal eine do_ _ __ "702 1750 624 740 712 
Primar da- 361 342 293 322 323 
Secondary _______________ do... 170 169 170 178 196 
Antimony: 
Mine output, Sb content 111 HRS Sat ee 
„including regulvts - 487 1,036 7, 333 6,822 7,100 
Arsenic, white 4,727 3,828 eg, 000 10, 000 10, 000 
Cadmium metall!!! 513 568 431 4 
ae metal including powder __________—_ 181 116 123 *100 110 
"Mine output, Cu content 114 19 253 294 300 
Blister, secondary _______________ 7,210 6,796 7,000 6,100 6,000 
Refined een 
Primar 723, 000 720,931 12g, 500 18,294 20,000 
Secondar nnn 722, 068 120, 000 20,200 *23,000 *19,000 
7777S unum eeu ur ene 45,063 40,981 43,699 41,294 *39,000 
Gold, mine output, Au content troy ouncea& 71 659 10,279 90,021 15,618 *64,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weight |... thousand tons 15,930 14,839 14,681 12,436 10,852 
ii E. contendtdtdt d do- 5,061 4,680 4,100 8,861 8,255 
etal: 
rn do- 18,856 . 15,089 15,426 18,708 18,267 
Ferroalloys: TE 
Blast furnace: Spiegeleisen and ferro- 
manganese... do____ 1276 329 331 274 200 
Electric- furnace: 
Ferro chrome do- 20 19 20 ej 1 
Ferromangan ese do... 83 85 *36 22 15 
Ferrosilicon __________~— do... T193 T205 205 196 190 
Silicon metall! do- 71 €70 75 70 
J) Nr OCDE I DERNE do 103 119 120 77 70 
NOC ------------ do- 1690 1778 781 645 546 
Steel ingots and castings -----—-— do... 17,623 19,008 18,569 17,624 17,726 
Semimanufactures do... 15,848 16,548 17,234 15,943 *15,000 
Mine output, Pb content 1,512 2,263 1,600 2,478 2,213 
Smelter: 
J ae Le 114,948 117,900 188,600 *140,000 *135,000 
Secondary -—------------------- 13,600 13,500 12,200 €12,500 12,000 
Ü“ AA Se oe 128,548 131,400 145,800 *152,500 *147,000 
ed: 
Primary: Soft lead |... 114,948 117,900 133,600 132,000 188,795 
Secon: i 
Soft led 37,464 24,900 25,525 27,300 32,700 
Lead content of antimonial lead ........ 62,000 62,900 63,000 71,100 74,810 
DOCG ooo caa tie mus 214,412 205,700 223, 637 230,400 245,865 
Magnesium metal including secondary ....... 11,075 712,972 13,800 13,876 18,600 
Nickel, metall! 7,300 5,217 7,020 8,241 6,680 
Silver: Mine output, Ag content: 
Lead and zinc concentrates 
thousand troy ounces... 552 634 691 677 680 
Mixed copper, gold, silver concentrates 
do— 136 156 158 155 150 
Total —— ⁵ ͤ ꝛ˙Ä a do- 688 790 849 832 830 
Metal, Ag content of final smelter products 
da- 28, 903 25,540 25,856 *26,000 24,200 
diris 5 output of solder and other alloys, 
CROPS C 6,708 6,700 3,074 2,912 2,532 
Tungsten concentrate, W content 785 982 ias 


See footnotes at end of table. 
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Table 1.—France: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987P 
METALS —Continued 
Uranium: 
Mine output, U content. _.____________ 8,890 8,116 8,152 8,781 8,821 
, Chemical concentrate, UsOs equivalent 3,299 8,616 8,940 4,106 8,740 
Mine output, Zn content _....._.______ 84,212 86,231 40,572 39,534 31,339 
Metal including secondary: 
Blabla ce c eae 249,500 258,514 285,600 289,500 249,840 
Dust 2 A ĩðͤ v m 9,300 7,400 8,200 *8,000 *9,000 
INDUSTRIAL MINERALS 
Cô§ö;Ü(!ẽ ˙¹Vſꝑ ti 152, 600 148, 200 120, 800 116,400 104,050 
Bromine, elements 16,000 17,500 20,000 19,000 20,000 
pe hydraulic thousand tons 24,504 22,724 22,219 22,596 23,560 
ys: 
Bentonit 3,091 8,475 14,900 *10,000 *10,000 
Kaolin and kaolinitic clay (marketable) 
thousand tons 289 307 1,510 1,350 “1,400 
clay, unspecified _ _. —.—— do— — 413 458 486 500 500 
Diatomitee Le do 221 247 270 269 270 
Feldspar, crudee ---- ee 175 209 172 216 214 
Fluorspar: 
f — — —M do.--- 896 504 562 497 374 
ä a ramic-grade d 141 159 160 148 184 
- ceramic-grade. . . co 
Metallurgical- grade c 55 18 64 50 *50 
Total 2 ce do 196 232 224 198 184 
Gypeum and anhydrite, erude - do_ _ 5.557 5,401 5,286 5,259 4,508 
yanite, £ andalusite, related georg ae E SRM 43 52 51 51 50 
: Quicklime, hydra e, dead-burn 
dolomite |... 2L ~~ - do... - 2,946 3,180 8,100 2,900 eg, O00 
e ß 9,286 10, 854 10,084 10,834 *11,000 
Nitrogen: N content of ammonia 
thousand tons 1,960 2,950 2,010 eg, 000 $2,100 
Pigments, mineral, natural: Iron oxides? ____ __ 16,000 15,000 14,500 15,000 15,000 
tes: Thomas slag. — —— ousand tons 1,124 1,194 1,165 | 68 
Gross weight (run- of- mine . — — — — — — do... - 10,874 12,480 12,021 11,600 10,716 
K30 equivalent (run-of-mine) — — — — — — do---- 1,651 1,878 1,882 1,748 1,500 
KsO equivalent (marketable) — — — - ~~ do_ _ 1,537 1,739 1,750 1,620 1,485 
Pozzolan and lapilli .. ~~ do... 607 96 410 
Salt: 
BW DERNIER EE do- 282 226 369 386 1,476 
Brine sal retineo) „„ da- 1.074 1.125 1,154 1,125 1,070 
i ie a ONDE ee do_ _ 1,354 1,881 i 1,610 1,627 
Salt in N PET do... - 4,239 4,417 4,167 8, i 
Total cma eem do... 6,949 1,149 7,118 7,084 7,836 
Sodium compounds: 
ium sulfa tee do... 150 120 125 110 120 
ium carbonateee ! do- 1, 000 900 900 750 780 
Stone, sand and gravel: 
Limestone, agricultural and industrial 
i UPARA 6,625 €6,700 7,002 6,000 6,000 
Slate, rok do- 60 
Sand and gravel: 
Industrial sand, total! do— 5,558 5,895 5,512 5.332 7.472 
Other sand and gravel, alluvial . do- 199,000 181,000 178, 300 186,800 *193,000 
Sulfur, byproduct: eee a 
Of natural gas da- 1,653 1,589 1,400 957 1,092 
Of petroleum . ------------- do— 157 163 161 193 188 
Of unspecified sources _ _ ..__— do- 100 110 162 156 150 
fa /r da- 1,910 1,862 1,723 1,306 1,430 
c: 
ö§ĩ5Ü2r ³ PIRE 315, 800 320,300 816,595 324, 660 269,000 
POWUBP x EL E 286,500 292,406 310,897 814,965 *300,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltic material _------------------ 47,000 44,500 40,942 37,817 *40,000 
Carbon black enc ees ee 218,600 165,900 *200,000 175, 000 €180,000 


See footnotes at end of table. 
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Table 1.—France: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coal including briquets: 
Anthracite and bituminous coal 
thousand tons 17,021 16,594 15,124 14,394 €15,000 
Il ³ AAA do_ _ _ 2,591 2,426 1,839 2,142 *2,200 
Total «te cuc eS do... 19,612 19,020 16,963 16,536 €17,200 
Briquets -----------------—- do.. 1,512 1,450 1,408 1,176 1,200 
Coke, metallurgical Cn N do... 8,458 8,999 8,691 8,258 7,470 
nat : 
Gross million cubic feet 234,318 224,601 275,753 210,619 2250, 000 
Marketed ___________.-_--_- do— 221,953 213,124 191,359 148,932 *150,000 
Natural gas liquids 
thousand 42-gallon barrels... 7,480 7,424 6,840 1,000 °7,000 
POAC cc oL thousand tons 110 228 191 220 200 
Petroleum 
Crude thousand 42-gallon barrels. — 12,093 15,040 19,252 21,482 22,638 
Refinery products: 
Liquefied petroleum gas do... 28,037 21,863 30,834 27,326 28,000 
Gasoline, all kinds do- 186,777 188, 782 141,950 140,637 *140,000 
Jet fuel do 35,797 35,488 84,176 ; "34,000 
Keros ene do 1,434 888 481 876 400 
Distillate fuel olli do... 181,802 218,302 217,989 214,165 215, 000 
Heavy fuel oil do— — 115,983 103, 889 89,636 85,221 *86,200 
Other produete s do. __ 23,804 5,119 53,164 51,189 51,000 
Refinery fuel and losses do... 40,020 39,744 35,261 30,935 31, 000 
... ee do— 563, 654 569,575 602,991 583,741 585, 600 


Estimated. Preliminary. Revised. 
1 Table includes data available through Sept. 23, 1988. 
An addition to the commodities listed, 


France also produces germanium from domestic ores and has been described as 


the world's leading producer of this commodity i in French sources. Output was reported as being all from the Saint-Salvy 


e. Unfortunately, actual output is not regularly re 
irade to permit estimates of o 


Includes smectic clay. 


ported, and the ore from this mine is not sufficiently uniform in 
utput based on reported concentrate production. In addition, France produces large 
quantities of stone, but statistics on output are not available. 


TRADE 


Although France continued to rely heavi- 
ly on foreign sources for its nonfuel and fuel 
minerals, its dependence on foreign vendors 
for coal diminished significantly, because 
70% of the country’s electricity was gen- 
erated from nuclear energy. The United 
States continued as France’s most impor- 
tant supplier of coal. Contracts with the 
Republic of South Africa were terminated, 
reflecting a shift toward Australia as a 
second major source of coal. 

Available information indicates that, on 
balance, France posted a trade deficit of 
$14.4 billion, of which 69% was incurred in 


trade with partners in the European Eco- 
nomic Community (EEC). Nonenergy min- 
eral commodities accounted for $1 billion of 
the deficit. Of this, 75% consisted of metal- 
liferous ores and scrap. Foreign trade in 
nonferrous metals and iron and steel prod- 
ucts incurred net losses of $208 million and 
$510 million, respectively, but surpluses of 
$174 million and $234 million occurred from 
trade with other EEC nations. Likewise, 
commerce in crude industrial minerals with 
EEC countries produced a gain of $42 mil- 
lion against a deficit of $248 million with 
the world as a whole. 
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Table 2.—France: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 j "m 
tee Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
i metals 8,191 86 3) ub Germany 20; Netherlands 5; 
Alkaline-earth metals 8,017 915 86 West Ger 204; Yugoslavia 145; 
Belgium-Luxembourg 138 
Aluminum: 
Ore and concentratt,- 200,783 116,060 3) Mir 1: Spain 909 105,984; Sweden 
Oxides and hydroxidees 800,111 194,829 4, 048 Haly y siat 3 60,011; Norway 
Ash and residue containing aluminum 21,855 18,575 s Italy 1 11,058; West German 3, Pal; 
um-Luxembourg 1, 
Metal including alloys: 
dA E es 90,939 99,521 -- Italy 48, 5 Ge eae 
ium- 
Unwrou ght 115,871 148,274 1.201 West Germany 54,281; taly 31,811; 
“Luxembourg 1 
Semimanufactures |... 283,043 286,259 32,444 West 74,800; United King- 
22m dom 87,701. 
Ore and concentrate 209 19 m enc 
Mu ³ A 5,859 4,680 768 est Germany 1,098; United King- 
5 IAE ee 2 126 91 * West Germany 52; Italy 11; opein 1y, 
Arsenic: Oxides and acids 10,289 43 -- Denmark 20; Chile 10; Italy 6. 
Beryllium: and hydroxi dees @) ue 
Metal including alloys, all forms .. à) — All to Switzerland. 
Bismuth: Metal including alloys, all 
Ji ee ee eee ek 11 1 — Mainly to Algeria. 
Cadmium: Metal including alloys, all 
err 8 215 412 83 . Belgium-Luxembourg 159; Italy 110; 
est Germany 46. 
Cesium and rubidium: Metal including 
alloys, all form à) à — Mainly to Netherlands. 
ium: 
Ore and concentrat,- 8,124 951 -- Italy 719; Spain 94; Israel 36. 
Oxides and hydroxides |... 287 ra ium Luxembourg 151; Italy 41; 
est German 
M including alloys, all forma 1,615 1,797 826 etherlands 607. W West Germany 326. 
On and concentrate 2 51 —— Norway 46; United Kingdom 10; 
Netherlands 1. 
Oxides and hydroxides |... 9 8 à) uq ; West Germany 1; 
Metal including alloys, all forms 964 683 T9 Netherlands 115; Belgium-Luxem- 
de bourg 104; West 8 98. 
Columbium and tantalum: Metal includ- 
"Golumbiam (niobiu 
l um (niobium) dd 3$ 3$ -—- Mainly to Belgium-Luxembourg. 
Tantaueeenmmnmn 82 17 wi Germany 16; United Kingdom 
PS ad concentrate... 841 620 — West Germany 608; Switzerland 12. 
Matte and speiss including cement 
hh se arcere uei sume 2,042 1,171 E "n E peu ppc 830; 
Oxides and hydroxides - 77 73 RON W ; Algeria 14; 
1 urbe 11427 13688 1 Na eee e Spain i 
ue con copper , A um-Luxem 
"m 1,497; West Germany Ll 1,140 
Metal including alloys 
ee aa vO ROR eat 128,602 121,882 M ien 46,627; Ital 2906 82,171; 
um-L 
Unwrou ght 16,913 15,811 2 ium-Luxembourg 458; Wast 
y 8,807; Switzerland 1,722. 
Semimanufactures |... 248,300 256,226 8,685 est Germany 78,226; Italy 51 ,329; 
Germanium: Metal including alloys, all 
ET 6 7 2 United Kingdom 4; Japan 1. 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities! —Continued 


Commodity 


METALS —Continued 


Gold: 
Waste and sweepings 


value, thousands. .. 


Metal including alloys, unwrought 
and partly wrought 


thousand troy ounces. _ 


Harum. Metal including alloys, all 


Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons_ _ 
Pyrite, roasted... do— -— 
Metal 


Ferromolybdenum .. .... 
Ferronickel __ ~~ ~~~ 


Ferrosilicochromium 83 


Steel, primary nA 
—— 


tions ere 


Universals, plates, shente 


o-—-- 


Hoop and strip _ _ do- 
Rails and accessories 
We RR 
Tubes, pipes, fittings 
do- 
C 
Lead: 
Ore and concentrate 
JJ“ ee eI EE 
Ash and residue containing lead.. .. .. .. 
Mb oa un m8 
Unwrought .. .........-- 
Semimanufactures 
Lithium: 


Oxides and hydroxides 
Metal including alloys, all forms 


See footnotes at end of table. 


Dusand tons 


1985 


816,415 


1.125 


294, 638 


334 
238,968 
1,162 
55,671 


846 
18,352 
15,916 
23,791 
37,803 

3,089 


2,781 


3,469 
41 


158 
234 


$6,786 


81 

11 
9,089 
15,594 


7,105 
57,878 


1,565 


21 


(Metric tons unless otherwise specified) 


32 


Destinations, 1986 
Other (principal) 


United Kingdom $3,430; Spain 
11.11 788; Belgium- Luxembourg 


United Kingdom 289; Belgium- 
5 193; West Germany 


Belgium-Luxembourg 4,617; Italy 1. 
All to Republic of South Africa. 


Italy 1,308; Spain 922; Belgium- 
Luxembourg 398. 


Italy 37,418; S 
many 11,23 


Belgium-Luxembourg 6,164; United 
om 2,207; West Germany 658. 
Belgium Luxembourg 99,150; Italy 
98,523 
Netherlands 471; West Germany 267; 


Italy ates West Germany 9,778; 
Sweden 5,478. 


12,455; West Ger- 


All to Cameroon. 
Saudi Arabia 8,420; Belgium- 
Luxembourg 5,488; West Germany 


„149. 
West Germany 19, 553; Japan 14,920; 
Italy 14,629. 


West Germany 5,849; Italy 3,534; 
Belgium-Luxembourg 2,556. 


Italy 864; Belgium-Luxembourg 317. 


West Germany 522; Belgium-Luxem- 
bourg 281; Italy 216. 


West Germany 748; Italy 403. 
West Germany 177: Balam Daven: 
bourg 70; Italy 62. 


China 32; Algeria 24; Mauritius 16. 
es Germany 54; United Kingdom 


U.S.S.R. 484; West Germany 142; 
Netherlands 78. 


West Germany 31; Belgium-Luxem- 
bourg 16. 


ria 6; Israel 1. 
U.S.S.R. 2, 850; Belgium-Luxembourg 
1,041; Czechoslovakia 811. 
West Germany 9,183; Belgium- 
Luxembourg 6,294; Netherlands 47. 


West Germany 3,284; Italy 2,092; 
Belgium-Luxembourg 1 07. 4. 

Belgium- Luxembourg 17, 689; West 
e 17,221; etherlands 


Be e 667; Denmark 
8; Italy 169. 


All to West Germany. 
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Table 2.—France: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1986 


Destinations, 1986 


Commodity 1985 : one 
1 800 Other (principal) 
METALS —Continued 
Magnesium. Metal including alloys: 
Doce 2d dd 8 608 837 ME Nother lanas 115; West Germany 102; 
Unwroughnht! 6,934 7,385 1,122 West ius 2,309; Italy 48 
i Ule ?; 1,298 1,038 3) iA 155 West Germany 2 mone 
Ore and e metallurgical- 
PENE MOM EE EAT 73,755 95,250 2,540 Norway 68,110; Italy 9,657; Poland 
Oxide s 1.723 898 — Netherlands 210; Belgium-Luxem- 
bourg 205; Italy 192. 
Metal including alloys, all form 5,790 4,015 189 West Germany 1,197; Belgium- 
Luxembourg T 49; Italy 489. 
Mercur 76- pound flasks — 1,653 2,581 NA Netherlands 2,088; Belglum- 
Luxembourg 232; West Germany 
Molybdenum: 
and concentrate 193 4,961 — Netherlands 3,470; United Kingdon 
514; West Germany 284. 
Oxides and xides |... 1 172 -. All to Netherlands. 
Metal including alloys: 
Sora p uu Coe eee Tl 84 2 Italy 35; West ST 24; Belgium- 
Luxembourg 12. 
Unwrou ght. 110 76 30 India 16; Austria 14. 
mimanufactures 98 131 () West Germany 56; United Kingdom 
48; Italy 6. 
Nickel: 
Ore and concentrate 64 103 — West Germany 102; Netherlands 1. 
Matte and speis 1 45 oe Belgium-Luxembourg 23; Nether- 
Oxides and hydroxides 30 8 _. Netherlands 5; Turkey 2; Italy 1. 
Ash and residue sire nickel .. 1,715 1,210 4 Sweden 395; Netherlands 287; West 
Germany 127. 
Metal including alloys: 
ö os 2 eee uie 3,636 3,110 327 West Germany 733; Netherlands 550; 
Be ium-Luxembourg 435. 
Unwroughht 2... .--- 6,220 6,941 2,268 West Germany 2,004; Belgium- 
Luxembourg 774. 
Semimanufactures 5,702 5,911 472 West Germany 3 293; Libya 619. 
Platinum group metals: 
Waste and sweepings 
value, thousands $1,453 $5,184 To United Kingdom $3,000 
Luxembourg $1,275; ay 75 757. 
Metals including alloys, unwrought 
and partly wrought : 
troy ounces. — 304,994 192,906 NA eens 96,453; United Kingdom 
Rare-earth metals including alloys, all 
CP 8 81 60 7 West Germany 19; United Kingdom 
17; Netherlands 9. 
Rhenium: Metal including alloys, all 
(OPS uoc ³ð (3) 1 (3) Mainly to Belgium-Luxembourg. 
Selenium, elemental... .........- 25 5 SEM BORD SUE DUE 8; West Ger- 
Silicon, high- purity 51 43 1 J apan n 89, West Germany 3. 
Silver: : 
trate 
Ote ane concen eds ioa date $4,266 $3403  __ Sweden $3,402; Gabon $1. 
Waste and sweepings .—--— $17,267 $4,686 ae 825885, Uni 81, 981: West Germany 
United Kingdom 8863. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces... 17,265 24,403 92 United Kingdom 10,771; Switzerland 
5,851; West Germany 3, 022. 
Tellurium, elemental and arsenic .. - 81 203 20 Turkey 35; 35; Bolgium:Duxembouté 30; 
Ore and concentratt, - -—- ---- 7 2,091 -—- Italy 2,072; West German 
jn 8 27 64 —— Netherlands 41; Belgium- i 
urg 9; West Germany 7. 
Ash and residue containing tin 191 29 - 1 8 0 3 y 20; Belgium Luton 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 . 
d ned Other (principal) 
METALS —Continued 

Tin —Continued 
Metal 3 alloys: 

Scrap ö onam 352 321 -- Belgium-Luxembourg 136; West Ger- 
many 101; United dom 72. 

Unwrought ... 441 196 sh lgium-Luxembourg 51; Switzer- 
land 41; Netherlands 35. 

Semimanufactures 148 141 — Angola 16; Guinea 15; Spain 14. 

Titanium: 

Ore and concentrate 247 108 aa NO Coant Coast 110 Germany 22; 
eroo 
Oxid —.—— ͤ iim 21,951 29,758 12,733 West Germany 5, 123; Italy 2,118. 
Metal including alloys 
Ta y 1.189 868 142 United Kingdom 452; Spain 216. 
Unwrought. .. 2 60 (*) iw Germany 42; Morocco 15; Spain 
Semimanufactures |... 526 260 17 Re xublic of Korea 83; United King- 
| om 56; West Germany 42. 

n: 

Tani concentrate 484 353 _. Sweden 261; Japan 72; Austria 20. 
Oxides and hydroxides ~~~ 50 55 _. Romania 30: Hungary 15; Austria 5. 
Ash and residue tee tungsten _ 3 En 
Metal including all 

Scrap =...) 8 293 209 5 West Germany 154; Japan 23; 
Be ium-Luxembourg 15. 
Unwrou ght 133 124 -- West Germany 37; United Kingdom 
21: Switzerland 19. 
Semimanufacturess 73 93 (3) Switzerland 55; Belgium-Luxem- 
bourg 8; West Germany 6. 
Uranium and/or thorium: Metal includ- | 
ing alloys, all forms, uranium — — — 3 14 3 Belgium-Luxembourg 10; Sweden 1. 
Vanadium: 
Ore and concentratteeeeeee 3) 8 8 
Oxides and hydroxides 10 182 1 Ms Germany 69; Netherlands 42; 
jum. Luxembo bourg 40. 
Ash and residue containing vanadium 181 323 PNE Italy 5; West Germany 88; 
Belgium-Luxembourg 30. 
Metal including alloys: 
SOIBD ue cese eee 120 94 — West Germany 48; Italy 46. 
Unwroughhtt .. e (3) — All to West Germany. 
Semimanufactures (3) (3) (3 Mainly to Sweden. 
Zinc: 
Ore and concentrate 102,857 85,555 e n um-Luxembourg 53, py. daly 
31,614; United Kingdom 44 
Giles oo 22,162 17,775 57 Igium- Luxembourg 8, 115 3 
u^ 202; West y Ra 
Blue powder! 3,152 3,825 ER West Germany 1 taly 7 52; 
Netherlands 47 
Matte 3,949 4,554 zu 1 1. i N 1,012; 
pain 
Ash and residue containing zinc 11,478 17,294 -.  Belgium-Luxembourg 11,010; West 
Germany 2,946; Spain 1 665. 
Metal including alloys: 
Scrap 662s c ta 11,502 14,102 -— Italy 4,999; West Germany 2,158; 
Belgium-L ny 2898; Bo 045. 
Unwrou ght. 71,060 65,126 7,414 West Germany 23,985; Belgium- 
Luxembourg 6,468 
Semimanufacturess 32,790 85,195 89 Belgium Lusembourg 15,518; West 
Germany 13,035; Denmark 2,418. 
Zirconium: | 
Ore and concentrate 175 415 -— West Germany 223; United Kingdom 
121; Netherlands 26. 
Metal including alloys: 
SCIHD. e t cou epe Aue een 45 Lincs 
Unwrou ght 125 5 — All to Sweden. 
Semimanufactures 475 a 
Other: 
Ores and concentrates... 169 212 153 Ivory Coast 48; West Germany 8. 
Oxides and hydroxides ~~ 144 148 21 uir Germany 69; United Kingdom 
Ashes and residues 18,468 35,881 1,442 West Germany 20,553; Belgium- 
Luxembourg 5, 857, Sw en 4,949. 
Base metals including alloys, all 
I ĩðͤ o LEA 125 343 16 Japan 306; West Germany 2. 


See footnotes at end of table. 
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Table 2.— France: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


See footnotes at end of table. 


Commodi 1985 1986 > 
N ee Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
jj ĩ lag ee eet 1,883 1,190 3 RET) 800; Tunisia 160; Martinique 
ificial: 
Corundum .......-..---- 20,106 19,647 1,939 Italy 3,777; West Germany 8,117; 
Austria 2,120. 
yp anue FF duce 2,459 NA 
powder rein and semi- 
precious stones . ond 
ousands - $873 $647 $108 Italy $292; Switzerland $69. 
3 and polishing wheels and 
mudo i ld M 8,689 8,182 912 W 1,706; oi 1,125; 
Asbestos, crudee -—--------— 980 448 NS Tanpa 191; blond 70 Guadeloupe 
Barite and witherite. ... ~~~ 95,171 98,185 74 West Germany 95,003; I ‘ ,866; 
| Belgium-Luxembourg 3 
Boron materials: 
Crude natural borates....... 4,920 8,896 E Spain 3,522; bae 136; Belgium- 
uxembourg 
Elemental à à -— Mainly to Algeria. 
Oxides and acids |... 29,454 NA 
Brominaeaeas «4c 1 721 NA 
Cement thousand tons. _ 2,630 2,087 627 West Germany 336; 8 216. 
J)) ö d E 676,944 600, 292 973 West Germany 271,000; Belgium- 
Luxembourg 90, 4855 Switzerland 
43,656. 
crude: 
ntonite _---------------- 8,297 8,020 E bal M Germany 3,175; Portugal 2,340; 
Chamotte earth.. ------------ 151,176 112,490 Ee 10 y ri Wost Ge Germany 20,705; 
ml 
Fuller’s earth ccc 5,460 2,546 —— Italy 2,488; Ivory c Coast 21 Spain 21. 
J. 8 136,228 172,116 6 West Germany 40,609; Belgium 
Luxembourg 38, 595 United Arab 
Emirates 30, 830. 
Unspecified 818,431 802,890 40 un 130, 79; West Germany 84,542; 
Cryolite and chiolite |... 41 98 md Canada 85; Spain 8; Denmark 3. 
: ei ot set Mun 
not set or 
value, thousands $70,451 $58,840 $10,289 Switzerland $37,577; Belgium- 
Luxembourg $3, i. 
Industrial stones do- $1,608 $1,622 $190 MC 3 $111; Ireland 
Diatomite and other infusorial earth _ .. — 32,337 31,731 1 West Germany 10,877; i Healy 502; 
Belgium-Luxembourg 
ane: ; fluorspar, related materials: 
J3J3öͤ§ĩtzt HM EUN 53,524 46,848 -— Spain 16,811; Belgiuncbussmbourg 
2,522; Weat Germany 7,287. 
Fluorspar ----------------- 56,187 45,703 60 Italy 17,891; West Germany 17 ,192; 
Belgium-Luxembourg 4, 
Unspecified 2 LLL. 89 51 m Aure 24; West Germany 24; Spain 
Fertilizer materials 
Crude, n. ess 49,435 53,751 1 West Germany 33,262; Switzerland 
18,067; Belgium-Luxembourg 3,076. 
Manufactured: 
Ammonia. -------------- 143,094 193,573 -- West Germany 87,561; United King- 
dom 82,621; S 18, 993. 
Nitrogenous ___ ~~ --~-— 651,059 487,127 813 Belgium-Luxem 104, 013; 
etherlands 66,97 ; Austria 57,800. 
Phoephatic - ------------- 205,611 160,632 _- Switzerland 59, 087; Italy 29,845; 
Austria 23, 825. 
Potassic. . - - -—-- „ 433,726 309,283 PEA Belgium-Luxembourg 92,283; West 
Germany 57,019; Switzerland 
Unspecified and mixed. ----- - 553,666 486,805 21 west Germany 109,181; Belgium- 
Luxembourg 81 682; ireland 50, 639. 
Graphite, natural! 815 498 18 West Germany 203; Italy 83; United 


Kingdom 61 
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Table 2.—France: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodi 1985 1986 : 
x 1 85 855 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Gypsum and plaster __ thousand tons 1,294 1,309 () West Germany 711; Belgium-Luxem- 
bourg 369; Netherlands 134. 
((( ³˙¹ n 62 98 -- West Germany 40; Belgium-Luxem- 
bourg 17; United dom 12. 
Prane and related materials 180 115 -- Greece 83; Sweden 24; Switzerland 6. 
Mr eee 8 319,809 295,460 462 West Germany 197,441; Belgium- 
Luxembourg 67, 140; Guinea 13,215. 
esium compounds 
Magnesite, crude______-_.__.- 980 515 sa Ad 446; Italy 48; Nether- 
Oxides and hydroxides |... 13,237 15,897 10 Italy 4,575; West Germany s 3,218; 
Belgium-Luxembou 221. 
Other ea eee kaasas 424 241 -— Spain 165; Martinique 5 "Tunisia 1. 
ca: 
Crude including splittings and waste 1,129 6,902 5 United om 2,524; West Ger- 
many 18 5; Belgium- Luxembourg 
Worked including agglomerated split- 
VV» oneris 1,200 1,865 44 9 302; Mtr: Germany 268; 
Uni Kingdom 13 
Nitrates, crude . - ---- -- ------- 1 6 — All to Gabon. 
Phosphates, cru lle 4.239 3.202 8 Samon 1,185; 5 987; 
est 
Phosphorus, oe 3 1.570 2 — West Germany ony Te Togo 1. 
Pigments, min 
Natural, crule 1,178 94 _— Italy 24; Andorra 10. 
Iron oxides and hydroxides, processed 4,510 5,877 6 Br 2, 840; S West Germany 1,104; 
Spain 
Potassium salts, crudee -- -- -- - -— 1,889 6,710 Bs BOgium. een OUR 6,604; Switzer- 
land 104; Spain 2. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands 839,902 $38,094 $1,459 Switzerland $29,067; United King- 
dom $2,551; Ho Kong $1,505. 
Synthetic do 89,540 $17,895 81,713 8 $10,877; Mauritius 
Pyrite, unroasted_ - - - ---------—- 151 38 -- Belgium Luxembourg 20; Republic of 
South Africa 18. j 
Salt and brine. — —- - -----------—-—- 740,237 747,003 51,412 Italy 272,492; Brazil 140,059; West 
Germany 121 ,064. 
Sodium compounds, n.e.s.: Carbonate, 
manufactureeeet 239,940 242,294 427 Belgium. Luxembourg 34,466; Argen- 
tina 29,501; D Repi ic of South 
Africa 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 
thousand tons 117 126 1 Belgium-Luxembourg 52; West Ger- 
many 26; Switzerland 19. 
Worked ________-~- do- 61 68 5 Belgium-Luxembourg 26; West Ger- 
many 16; Switzerland 7. 
Dolomite, chiefly R 
do- 34 — 8 1; Ivory Coast 4; Netherlands 4. 
Gravel and crushed rock — — —do_ ~~ — 9,300 9,905 4 est 1 4,431; Switzerland 
2,908; Netherlands 1 505. 
Limestone other than dimension 
do— 544 536 -— West Germany 455; Belgium-Luxem- 
bourg 51; Netherlands 12. 
Quartz and quartzite_ .......— do— 7 11 3) Italy 7; West Germany 2; Belgium- 
Luxembourg 1. 
Sand other than metal-bearing 
do... 8,502 9,644 (3) West Germany 1,938; Switzerland 
136; Belgium-Luxembourg 251. 
Sulfur: 
Elemental: 
Crude including native and by- 
Drodücdt ee oes 537,818 367,695 15 United Kingdom 119,582; Nether- 
lands 43,484; Algeria 43,435. 
Colloidal, precipitated, sublimed .. 5,177 2,223 — West Germany 656; Belgium-Luxem- 
bourg 630; United dom 283 
Dioxidé. oe eS Se ee 714 2,006 c. Belgium-Luxembourg 1,607; Nether- 
E 316; Belgium-Luxembourg 
Sulfuric acid — - - —- --------——-—- 232,562 210,890 17 Bele ium-Luxembo 135,896; 
F „100; Ireland 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 : am 
plese Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, phyllite __ 108,471 99,542 869 West 112 80, du Netherlands 
Vermiculite, perlite, chlorite - 135 865 -. Saudi Arabia 144; Algeria 64; 
Belgium-Luxembourg 60. 
Crude thousand tons 1,523 1,852 ($ Belgium-Luxembourg 1, 185; Switzer- 
Slag id: ot eral menting qua idis 
an notm 
do- 1,090 1,064 (3$) West Germany 563; .Belgium-Luxem- 
bourg 169; Israel 155 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 81,082 92,584 -- Belg ns 89,664; United 
m 2,140; Morocco 188. 
Carbon: 
Carbon black 2,439 2,190 94 ur 799; Spain 492; West Germany 
Gas carbon 97,684 85, 166 — West Germany 21,764; Spain 18,895; 
United Kingdom 14, 488. 
Anthracit 222222222222 82,837 60,546 ul 22,142; Be Luxembourg 
18,211; Tunis 1106 605. 
Bituminous ________________ 957,856 648,838 _. West Germany 376,200; Ireland 
72,653; Norway 66,561. 
Briquets of anthracite and bituminous 
coc iL ei 63,067 82,726 PEN um-Luxembourg 2,100; United 
1 om 5,057; West est Germany 
— including briqust ~~ 1,748 2,167 — All to Spain. 
TET EE 647,818 ,087 -- West Germany 185 ug 1; Belgium- 
Luxembourg 78 5; Norway 
78,194 
Gas, natural: Gaseous 
million cubic feet 12,435 6,847 M ic p. & 466; e xem: 
Peat including briquets and litter 2,283 4,852 She 2,394; United King- 
"dom 1,416; e 
Petroleum 
Crude. thousand 42-gallon barrels. . 5 1 -- Mainly to Austria. 
Refinery products: 
Liquefied petroleum gas 
do— 9,842 9,755 8 m 187; Italy 1,821; Morocco 850. 
Gasoline do- 17, 045 16,006 2,142 Germany 987; Switzerland 
2:962. Netherlands 2,818. 
Mineral jelly and wax do- 496 531 1 e 8 264; Netherlands 125; 
Kerosene and jet fuel do- 6,763 6,012 124 Switerland 2 2,508; West Germany 
986; United Kingdom 959. 
Distillate fuel oil 
do— 25,048 28,923 991 Switzerland 9,548; West Germany 
8,070; Netherlands 1,062. 
Lubricant —-- do. --- 6,169 6,742 846 ium-Luxembourg 1,890; West 
y 1,082; Nether 608. 
Residual fuel oil do— 21,634 28,895 1,668 Italy 7,884; United Kingdom 5,080; 
Portugal 3,705 
Bitumen and ether residues 
— 657 1,425 — United apg 422; eu 
8 
Bituminous mixtures.. do-ʒ-ꝛ̃ 282 234 RUM “ou 92; egen 40; 
est dermany 18. 
Petroleum co ke do- 85 2 () Mainly to Belgium-Luxembourg. 
NA Not available. 
able prepared by by Jozef Plachy. 
3Less than 1/2 uni 


May include er precious metals. 


See footnotes at end of table. 
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Table 3.—France: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 " Nd 
nec Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 943 845 1 i ess adim ya 803; Italy 28; West 
x RD: ine-earth metalss 419 412 3 USSR R. 21856 China 75; Canada 73. 
uminum: 
Ore and concentrate 1,002,750 910,754 21,015 uinea 416, . 232,695; 
e 
Oxides and hydroxides .. 138,926 124,649 690 ous v 128; West Germany 26,220; 
Ash and residue containing aluminum 12,977 10,556 11 West Germany 4,756; Italy 2,732; 
S 1,282. 
Metal including alloys: 
Scrap ( Ee 53,273 58,817 1,143 Belgium-Luxembourg 17,979; Nether- 
anes 17,284; United Kingd om 
Unwrought_------------- 395,912 428,055 400 — Netherlands 82,247; West Germany 
75,907; Norway 54,888. 
Semimanufactures 224,894 267,131 1,115 west Germany 926; Belgium- 
Luxembourg 61, 813; Italy 21, 945. 
Antimony: 
Ore and concentrate 12,074 11.783 Sc Chona, 6,355; Bolivia 2,115; Morocco 
Oxides -- -—-------------—- 662 640 10 Belgium Luzembourg 337; China 88; 
Metal including alloys, all form 431 377 3) China 111: U USSR S.R. 67; Thailand 41. 
Arsenic: Oxides and acids. - - 409 461 (3) United Kingdom 162; Italy 156; West 
Germany 11 
Beryllium: 
‘Oxides and hydroxides |... (?) 24 (2) Italy 28 
Metal including alloys, all forms 4 10 5 West Germany 3; Italy 2. 
Bismuth: Metal including alloys, all 
formmd 207 305 () Belgium-Luxembourg 200; United 
dom 57; Peru 30. 
a Metal including alloys, all 
C1717... UM DOR UE 892 888 )  Belgium-Luxembourg 395; Nether- 
lands 269; Republic of Korea 45. 
Cesium and rubidium: Metal including 
alloys, all form (3) à (?) 
Chromium: 
Ore and concentrate 25,094 24,610 -- Republic of South Africa 14,842; 
Netherlands 2,992; Albania 2, 028. 
Oxides and hydroxides 5,893 6,986 54 3 dom 3 220, West Ger- 
1,926; Italy 833. 
Metal including alloys, all form 198 232 2 United dom 117; Japan 51; 
Belgium- uxembourg 29. 
Cobalt: 
Ore and concentrate a 3) (20 
Oxides and hydroxides 202 281 mc e 116; Finland 
Metal including alloys, all forms ..... 1,376 1,244 136 Zambia 298; Zaire 296. 
Columbium and tantalum: 
and concentrate, E 3) _. All from Netherlands. 
Ash and residue ee colum- 
bium and tantaumdm E 38 — All from Zaire. 
Metal including alloy : forms: 
Columbium (niobium) — ~~~ -— T3 23 1 West Germany 21. 
Tantalum 5 48 36 30 West Germany 5; Austria 1. 
Copper: 
Gre and 5 8 pe 285 79 m All from Australia. 
Matte and speiss including cemen 
E cep Se eer ae ot 946 -— All from East German 
Oxides a and hydroxides 164 784 p Be "eer i 206; Norway 
Sulfate -- -- -------------—- 4,541 4,846 -- Italy 1, 918; Spain 933; Belgium- 
Luxembourg 620. 
Ash and residue containing copper 4,658 4,442 — Sweden 1,100; Herein rembong 
888; West Germany 467. 
Metal including alloys: 
Scrap --—------------ 34,412 43,114 338 United om 12,125; West Ger- 
many $: ; Netherlands 4,350. 
Unwrought_________-___-- 351,455 361,662 964 Chile 113,855; ; Belgium Luxembourg 
97,627; Zambia 
Semimanufacturess 176, 646 180, 001 1,518 West Germany 60, 546; Belgium- 


Luxembourg 53, 830; Italy 31, 963. 
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Table 3.—France: Imports of mineral commodities! —Continued 


See footnotes at end of table. 


Sources, 1986 
Commodity 1985 1986 ; es 
nee Other (principal) 
METALS —Continued 
Germanium: Metal including alloys, all 
forms MEC E NOR te 6 6 4  Japanl. 
Waste and sweepings 
value, thousands_ — $4,605 $11,615 8 5 31 Mars 8 
| $299. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ouncea - 8,633 2,829 1,897 Philippines 418; Switzerland 129. 
Hafnium: Metal including alloys, all 
ß s cl du 8 1 8 2 China l. 
Iron and steel: 
Iron ore and concentrate: 
roasted pyrite 
thousand tona. — 16,220 16,191 3) Bran aot; Sweden 2,470; Australia 
Pyrite, roasted -..--- do. ___ 49 52 -- Belgium-Luxembourg 25; Italy 23; 
Spain 2. 
Scra 460,985 852,646 588 West Germany 147,880; Belgi 
Bee V eee ee j est um- 
Luxembourg 130, 561; United King- 
dom 47,480. 
Pig iron, cast iron, related mate- 
EEEE ES qs 510,866 408,887 4,492 West Germany 320,222; Canada 
j 21,188; United Kingdom 27,670. 
erroalloys: 
Ferrochromiumm 160,071 168,119 20 Nepublic of South Africa 82,483; Fin- 
land 85,759; Sweden 15,627. 
Ferromanganese _ — _ _ — 35,480 64,309 55 3 1, 417; Portugal 18 ,018; West 
Ferromolybdenum -.-- 1.514 1,566 Ta Netherlands 466; United Kingdom 
402; Austria 259. 
Ferronickel 106,700 19,815 _. Ne Caledonia 61,918; Netherlands 
5,012; Colombia 2.876. 
Ferrosilicochromium ~~ — 493 500 __ west Germany 808; Zimbabwe 147; 
Netherlands 25. 
Ferrosilicomanganese 89,064 58,888 8 pi ied 43,188; Portugal 5,698; 
um-Luxe 5,468. 
Ferrosilicon_ ---------- 38,525 34,761 28 West Ge Maly 09] y 8; Norway 
Silicon metall 6,763 7,947 10 Noray 2, : Brazil 2,068; Sweden 
Unspecified. |... 7,110 10,841 -— France 8, 763; West Germany 1,204; 
Italy 175. 
Steel, primary forms 
thousand tons 2,252 2, 137 ($ . Belgium-Luxembourg Heb West 
rmany 445; Italy 184 
Semimanuf: 
sare searing arated sha 
. . 2,107 2,252 3 Italy 624; West Germany 619; 
inci. 506. 
Universals, plates, sheets 
LSe 2,857 2,390 * a 1,079; West 
Hoop and strip do- 398 399 () West Female 196 55 Belgium-Luxem- 
bourg 90; Italy 51. 
Rails and accessories 
do____ 56 55 te pi pete oin ai a 
Luxembo 25; West 
Wirres do 220 240 (* rah press peik ek 71; Weat Went Gee 
many 63; Italy 61. 
Tubes, pipes, fittings 
da- 539 542 (3) Italy 179; West 1 106 
Belgium-Luxembourg 51 
Castings and torgings, for rough 
8 45 47 West Germany 24; Italy 6; Belgium- 


Luxembourg 4. 
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Table 3.—France: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
i 1985 1986 : 
e psn Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 190,536 182,878 3,700 Republic of South Africa 37,334; Peru 
077; Ireland 18,008. 
Oxi dees 1.572 3, 905 5 — West German 2,87 3; United King- 
m 780; ium-Luxembourg 
Ash and residue containing lead... .. — 14,663 16,938 mS Haly 5, „ 3,710; Nether- 
Metal including alloys 
Duetrl&cctcu ee 9,279 14,644 -—  Belgium-Luxembourg 5,024; Nether- 
ne 4,989; Switzerland 3, 341. 
Unwrought_ ------------- 41,107 37,099 23 nited om 17,372; West Ger- 
many 8; 8; Belgium-Luxembourg 
Semimanufactures 5,936 6,708 10 Belgium- Luxembourg 4,967; West 
a 3 1,336; United Kingdom 
Lithium: 
Oxides and hydroxides |... ... 478 329 36 West Germany 114; China 98; 
Netherlands 40. 
Metal including alloys, all forms .... 18 41 1 e Kingdom 24; West Germany 
esium: Metal including alloys: l 
Deca eee O E 849 244 -- N 3 169; Norway 20; West 
Germany 
Un eee A PRI A 4,347 4689 1,066 Norway 2, 158 Spain 626. 
Semimanufacturess ~~ 459 419 17 Italy 174; Switzerland 129; West Ger- 
many 
Mangan 
Ore and Concentisté, metallurgical- 
grad 1,089,791 760,987 2 Gabon ibon 485,014; Republi 9 70 of f South 
Africa 1 
Ozid — ono ee 8,183 7,969 44 Be 5 4 EA West 
rmany 1,888; Greece 722. 
Metal including alloys, all forms 825 1,188 13 Republic of South Africa 467; Nether- 
TN 362; Belgium-Luxembourg 
Mercury -——---—- 76-pound flasks_ — 4,582 5,452 NA Spain 3480; Algeria 580; West Ger- 
man : 
Mol num: í 
and concentrate 5,677 7,441 1,648 ee 2,357; Netherlands 1,276. 
Oxides and hydroxides .. ~~ 145 124 — Uni om 49; West Germany 
22; Belgium-Luxembourg 20. 
Metal including alloys: 
een tun eic E rne 49 76 D West Germany 32; Austria 26; 
Netherlands 14. 
Unwrou ght 85 78 15 Netherlands 20; Austria 14. 
TER i ufactures 128 94 19 Austria 47; Netherlands 16. 
Ore and concentrate on 20 _— All from Republic of South Africa. 
Matte and speiss __ ___~ _§______ 13,600 13,534 2 New ne 12,785; Canada 452; 
Oxides and hydroxides |... 204 146 (2) 3 78; Canada 39; Australia 
Ash and residue containing nickel .... 1,660 386 20 7 e 106; West Ger- 
many 48. 
Metal including alloys: 
Serap enn ee tin 942 669 2 naed 5 * alavia 132; 
arene 
Unwrought_ ------------- 19,774 18,557 528 U. EY S.R. 4, 119; West DIN 8,862; 
Republic of South Africa 2, 283. 
Semimanufactures 4,851 5,163 1,878 United dom 1,702; West Ger- 
many 1,181. 
Platinum-group metals: 
Waste and sweepings 
value, thousands. .. $23,292 $27,416 $1,185 West Germany $10,562; 88 
$3,198; Turkey $2,864 
Metals including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 965 1,548 32 West Germany 1, 9 8 64; 
United Kingdom 64 
Rare-earth metals including alloys, all 
P ed es eR e N 235 205 Austria 168; Brazil 30. 
um: inclu 
forms 0 M 3) Q3) Q3) 
Selenium, elemental... .........- 85 54 (3) 


See footnotes at end of table. 


Canada 16; Netherlands 14; United 
Kingdom 7. 
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Table 3.—France: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : ma 
1 Other (principal) 
METALS —Continued 
Silicon, high-purity . yr 60 234 5 Brazil 102, aber d 86; Belgium- 
Luxembourg 22. 
Silver: 
Ore and concentrate? 
value, thousands $2,120 $1,249 $30 i e 21044 579: Philippines $1,160; 
eru 
Waste and swee pings E $4, $7,628 $1,726 Greece $2,934; West Germany $1,888. 
Metal including alloys, unwrought _ 
and partly wrought 
thousand troy ounces. — 18,648 24,949 4,840 Greece 3,344; West Germany 2,379. 
3 elemental and arsenic — . — — — 113 260 45 Peru 100; China 61. 
Ore inc concentrate 1 P 
J 8 99 102 ( * iii 47; West Germany 
Ash and residue containing tin 26 mee ps 
Metal including alloys: 
ôö;’ e e 88 15 15 „ Netherlands 10; Malaysia 5. 
Unwrou ght 7,126 8,288 55 2,570; Fe rele 1,688; 
Netherlands 989. 
Semimanufacturees 367 227 3 West Germany 107; Netherlands 103; 
United Kingdom 6. 
Titanium: 
Ore and concentrate 233, 056 265,718 1 ME 137, 270 1 65,233; 
%%! ³ h meis 8,762 5,484 64 West Germany 2,521; Belgium- 
a bourg 1,649; Netherlands 
Metal including alloys: l 
PPC 132 167 22 1 Germany 77: United Kingdom 
Unwrou ght 1,169 621 109 Japan 480; United om 25. 
mimanufactures 400 982 555 United Kingdom 185; Japan 122. 
Ih, eg ne 
an des e est Germany 21; : 
Metal including alloys: 
Die ee AL. uix 87 29 M "e Germany id ; Belgium-Luxem- 
Unwrou ght 185 111 2 West Germany 87; United Kingdom 
12; Belgium-Luxembourg 6. 
Semimanufacturess 59 55 4 West Germany 15; Austria 11; 
Netherlands 10. 
Uranium and/or thorium: 
Ore and concentrat __— 15,514 15,923 741 Australia 11,872; Malaysia 1,391; 
Thailand 1,049. 
Metal including alloys, all forms: 
Uranium 14 116 89 W Pigem 25; Belgium- 
Thorium --------------- "- 3) (3 Mainly Tron Wert Germany. 
um: 
Oxides and hydroxidees 2,217 1,416 3) China 520; Republic of South Africa 
408; Belgium-Luxembourg 215. 
Metal including alloys: 
Un F 137 35 — All from West Germany. 
imanufacturess 4 @) -- Mainly from West Germany: 
Zinc: 
Ore and concentrat 540,117 518,512 4,719 72648 495: Canada 95,004; Sweden 
Oxide __  . ~~~ _- 8,120 7,842 2 West Germany 2,464; Italy 1,587; 
Blue powd 1,041 2,588 3) 8 a donc 2,221; West 
ue J)) ; um-Luxembourg 
many 194; Netherlands 125. 
Mattè- is wm 4,897 8,896 -- Be rium-Luxembourg 1,996; United 
om 942; West Germany 886. 
Ash and residue containing zinc 39,382 36,384 1,360 Belgium Luxembourg 13 18,551; Peru 
6 West Germany 5 658. | 
Metal including alloys: 
S -= 5,590 7,529 718 Be giur Luzona eat Germany 738 Nee: 
lands 1,34 
Unwrought_------------- 89,236 98,809 ( * * lands bà ee 
Semimanufacturess 10,801 9,315 2 


See footnotes at end of table. 


many 20, 
West T 5,247; Netherlands 
1,429; Belgium-Luxembourg 749. 
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Table 3.— France: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zirconium: 
Ore and concentrate 


Other: 
Ores and concentrates — 


Oxides and hydroxides 
Ashes and residues 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 


iri and polishing wheels and 


Boron materials: 
Crude natural borates- . . 
Elemental 


Cryolite and chiol ite 
Diamond 


Gem, not set or ies. 
ue, thousands. 


Diatomite and other infusorial earth _ _ _ 
dis M related materials: 


See footnotes at end of table. 


1985 


51,905 


9,758 


10,429 
17,799 


$8,636 
10,226 
68,874 
43,660 
1.199 


1,651 
6,784 


429,641 
36,905 


98,366 
8,777 
1.922 

310,457 
250,254 
615 


$172,683 
$4,249 
1,216 
28,497 
13,151 
44,136 


1986 


38,932 


13,870 


10,999 
21,583 


$8,805 
10,474 
65,067 
35,552 
"m 


2,918 
4,800 


424,225 
82,987 


88,062 
4,144 
2,978 

309,699 
283,936 
729 


$147,077 
$2,600 
5,155 
23,627 
12,991 
40,247 


United 
States 


516 


623 


310 
172 


$2,558 
14 
81 


22 


1,759 
118 
43,195 
1,261 


$6,651 
$25 
2,949 


Sources, 1986 
Other (principal) 


Australia 27,696; Republic of South 
Africa 4, 630; Netherlands 8,478. 


T Germany 35; United Kingdom 


Belgium-Luxembourg 8; West Ger- 
many 8. 


Spain 31,767; Peru 4,180; West Ger- 
many 2.705. 
rium-Luxembourg 349; United 
om 86; Switzerland 51. 
Italy 8,868; S 8,140; West Ger- 


many 4,533. 
United Kingdom 2; Belgium-Luxem- 
bourg 1. 


Italy 3,419; Turkey 3,196; West Ger- 
many 2,618. 


West rem 4,112; Austria 2,548; 
U.S.S.R. 1,865. 

Norway 6,77 5; West Germany 5, 350; 
Italy 2,984. 


Ireland $5,213; United Kingdom $435. 


Italy 2,987; West Germany 2,083; 
Be jum- Luxembourg 1521. 
oo USSR Tn Italy 


gium-Lurembe 10,815; West 
y 10,202; Morocco 5,106. 


Turkey 68,743; United Kingdom 211. 
United Kingdom 1,111; West Ger- 


Italy 1 1 3; Turkey 127. 
Israel 3 221; United Kingdom 851; 
Germany 357. 
Be n 339,047; West 
rmany 54,194; Ital 22, 579. 
West Germany 23 093; lgium- 
Luxembourg 9 845; Italy 118. 


Greece 37,456; Italy 30,466; West Ger- 
T ,005. 


West Gert 

nens 3,690; Czechoslovakia 
917; United om 111. 

West Germany 1,298; Belgium- 
Luxembourg 1, 7. 

United K om ms 52A; Czecho- 


Switzerland $52,512; Be 
Luxembourg $37 $31,661; 
Be ium-Luxembourg ‘4087; 

$686; Zaire $253. 
West Germany 2,251; Spain 470. 


na en 2700 15,728; Spain 2,806; 
ort 
Spain 8,407; West Germany 3,544; 


dia a $13, d 


United m 590. 
Norway 31, p Netherlands 1,699; 
Canada 1, s 
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Table 3.—France: Imports of mineral commodities! —Continued 
(Metric tons unlees etherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Fertilizer materials: 
Crude, nes --——------------ 
Manufactured: 
Ammonia. - thousand tons 
Nitrogenouins do- 
Phosph ati -----— do... 
Potassic ._.._... ~~ da- 
Unspecified and mixed_ do- 
Graphite, natura! 
Gypsum and plaster -- 
F — 
Kyanite and related materials 
Lime 2 eec ee 


Mica: 
Crude including splittings and waste 
Worked including agglomerated split- 
tings 


—-— am ap oe ap an ew a ae A aw 


See footnotes at end of table. 


1985 


1,636 
5,277 
89,219 
894 
8,452 
102,752 


53 
171,556 
105,651 


4,809 


$80,290 


$4,795 
1,177 


151,575 


62,400 


1986 


100 
16,806 
118,453 


4,846 


280 
6,965 
152 
31,769 
24,992 


$13,236 


$7,123 
1,144 


154,332 


55,040 


United 
States 


Sources, 1986 
Other (principal) 


sy at um-Luxembourg 17,759; West 
y 5,148; Netherland 5, 146. 


Trinidad and Tobago 64; Netherlands 
40; Belgium-Luxembourg 6. 
Netherlands 1, 1,070; Belgium-Luxem- 


-Luxembourg m Nether- 


249; 
China 1 957: West Germany 1,051; 
Austria 920. 
West an 8.0 487; Switzerland 
LT 8,085. 
1 627 chile 208; United King- 


West Germany 61 ,864; Belgium- 
Luxembourg 6, 501; United King- 
dom 6,013. 


Netherlands 69; 11 Germany 12; 


33,656; Belgium Luxembourg 
18,298. 
m 2,548; Morocco 1,440; Canada 


sopan et ees 89; 

itzerland 4 

ee 6,907; Spain 50; West Germany 

Meroe 978; Israel 583. 

West Germany 46; Belgium-Luxem- 
bourg 41. 

West Germany 66; 11 53; Nether- 
lands 33. 


n ee Y Belgium- 
SIS Spain 87 ia 1 yos 
U. SSR K. 14 14 618 Belgium- 
Luxembourg 79 
Switzerland $39,99 


9 United Kingdom $4,016. 
tzerland $2,155; Mauritius $2,148. 
MT. 885; West Germany 142; Spain 
Belgium ap et 44,682; Nether- 
TUN 88,609; W. est Germany 


West Germany 25,988; Poland 20,681; 
Belgium-Luxembourg 7,882. 


West Germany 58; 3 of South 
Africa 57; I 
Spain 162; Italy 90; ) West Germany 


Belgium-Luxembourg 246; Italy 23; 
Went 12 7 


Belgium-Luxembourg 3,146; United 
ingdom 241; West Germany 128. 


Belgium-Luxembourg 186. 
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Table 3.— France: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 


Quarts and quartzite thousand tons 


Sand other en metalbearing. 


tal: 
Crude including native and by- 
product 


Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite. - ------ 


Other: 
Crude thousand tons 
TC 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 
Carbon: 
Carbon black 
Gas carboeoeonꝰw-wçwkCbç 
Anthracite. |... thousand tons_ 


Mineral jelly and wax — do- 
Kerosene and jet fuel do- 


Distillate fuel olli! do... 
Lubricants _________ do 
Residual fuel oĩ ii do 


See footnotes at end of table. 


1985 


6,778 
81,699 


1,284 


17,178 
121 
151 

2, 777 


101,988 


5,146 
821,486 


501,201 


12,589 
41,947 
145 
1,675 
51,699 
970 
50,660 


141 
2,455 


148,070 


17,929 
78,570 


2,164 


2,018 


2,064 


8,211 
81,279 


1,468 


15,780 
115 
154 

1,496 


793,988 


5,946 
378,256 


486,316 


15,811 
64,551 
818 
2,844 
70,647 
1,050 
40,035 


— 


1 


Sources, 1986 
Other (principal) 


Belgium-Luxembourg 266; Spain 25; 
Italy 7. 
— 090. Note 965; United 
690; Netherlands 175. 


Poland 3 467: West 
Spain 76; Ain T6 Wet Germany 26; Italy 23. 


Sweden 910; West Germany 701; 
Netherlands M 
West Germany 84,167; Belgium- 


Luxembourg 42874 United King- 
Italy 5 945 Belg Luxembo 
um- mbourg 
4,553; Austria 3,888, 


ublic of South Africa 21, 744; 
S. R. 20,204; Greece 13,246. 


ne 2,878; Norway 183; Spain 


West Germany 1,063; Belgium 
Luxembourg 714; Netherlands 88. 


B ingdem . 1,372; United 
om 20. 


West Germany 2,843; United King- 
dom 2,106; Nether! landa 1231. 
West Germany 41,623; N 
21,938; Spain 8,892. 


West Germany 488; Republic of 
ST United Kingdom 


Australia 4,657; West Germany 1,782. 


3 87 7; N. t 251; 
W 


U. S. S. R. 265,208; Notherlands 
242,087; Norway 158,822. 
etherlands 1. 


est Germany 218,410; Netherlands 
692 670 lgium- -Luxembourg 
25,291. 
Saudi Arabia 112,286; United King- 
dom 63,211; Nigeria 46,172. 
2686 686, ere ‘i "nis Saudi Arabia 
USSR of 9.706 06. Netherlands 9,414; 
Netherlands 145; i Germany 64; 
nited Kingdom 
tay 1,085; nee Kingdom 413; 
Ital Belgium ,084; USSR. 1 ps United 
Kingdom 8,986. 
um-Luxe 180; West Ger- 


ny 171, Italy 1 
USS] 6.980; ium-Luxembourg 
ia 3,941. 


6,325; Saudi 
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Table 3.—France: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
id aes Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Bitumen and ether residues 
thousand 42-gallon barrela 459 1,624 Q) ems 629; West Ger- 
Bituminous mixtures do- 40 38 3) Belgium Luxembourg 14; West Ger- 
Netherlands 4. 

Petroleum coke do- 7,135 9,888 3, 954 United Ki Kingdom 295; West Germany 
NA Not available. 
VTable prepared by Jozef Plachy. 
Less than 1/2 unit. 
May include other precious metals. 

COMMODITY REVIEW 


METALS 


Bauxite and Alumina.—Aluminium Pe- 
chiney S.A. continued work on a 5,000-ton- 
per-year facility at its Gardanne plant near 
Marseilles designed to produce high-purity 
alumina for ceramics applications. The new 
unit was expected to cost $3.4 million and 
was scheduled to commence operations at 
the end of 1987. 

Aluminium Pechiney depleted its re- 
serves at Engadin, and, in response to sharp 
price drops for bauxite, closed its Peygros 
Mine. In addition, the company undertook a 
gradual phaseout of its La Brasque, Recoux, 
and Canonettes Mines near Brignoles in 
southeastern France. However, the compa- 
ny planned to maintain a reserve of 3,000 
tons of bauxite at Peygros, to be released in 
the event of a price improvement. 

In tandem with the mine closures, Pechi- 
ney scheduled elimination of 1,700 jobs 
at its Aluminium Pechiney and Pechiney 
Électrométallurgie subeidiaries as part of 
its plan to move away from unprofitable 
activities into specialist product niches. 
About 67% of the jobs eliminated was with- 
in Aluminium Pechiney. 

Copper.—Pechiney and the Italian metal 
group, Società Metallurgica Italiana (SMD, 
agreed to merge their copper-processing 
activities into a joint company named Eu- 
ropeene de Metallurgie. Under the mechan- 
ics of the merger, Trafilerie e Laminatoi di 
Metalli (TLM), owned 60% by Pechiney, 
was the hub of the transaction. Specifically, 
SMI acquired 30% of TLM's capital from 


Pechiney. TLM then absorbed Pechiney's 
French copper subsidiary Trefimetaux and 
SMI's copper subsidiary La Metalli Indus- 
triale (LMD, of which SMI was a 5796 
shareholder. Upon completion of the deal, 
Pechiney and SMI retained 51% of TLM 
capital, with SMI holding a greater share. 
The accord also provided that, although 
daily operations would be controlled by 
SMI, strategic decisions would be made 
jointly. It was expected that the added 
capital strength of the new company would 
allow the enterprise to focus on production 
and sales aimed at growth areas such as 
electronics and telecommunications. More- 
over, its output could amount to 20% of the 
European market, making it Europe's lead- 
ing copper processor. 

Ferroalloys.—Pechiney Électrométal- 
lurgie closed its Saint Beron ferrosilicon 
plant in Haute-Savoie. The shutdown, in 
part a result of the company's planned 
rationalization and reduction of ferrosilicon 
output, was spurred by low demand and an 
inability of prices to compensate for high 
energy and labor costs. Pechiney could no 
longer compete with low-cost producers 
such as Brazil, China, and Venezuela. 

In another development, Pechiney cur- 
tailed production of ferrovanadium at its 
Chedde plant, 30 kilometers west of Geneva. 
The plant, with a capacity of 250 tons per 
month, produced only 50 to 100 tons per 
month. Reliant on Sinochem, a Chinese 
supplier, for limited amounts of vanadium 
pentoxide at relatively high prices, Pechi- 
ney did not enjoy the high volume and price 
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supports accorded its competition by other 
suppliers. Consequently, ferrovanadium 
production was not profitable for the com- 
pany. 

Gallium.—Rhóne-Poulenc S.A., the large 
French chemicals producer, continued to 
operate the world's largest gallium extrac- 
tion plant at Salindres. With a capacity of 
20,000 kilograms per year of gallium, the 
extraction plant accepted Bayer liquor from 
Pechiney's Gardanne alumina refinery. Pe- 
chiney recovered the alumina from bauxite 
mined locally and in Guinea. The 4N gal- 
lium produced by Rhóne-Poulenc was re- 
fined to high levels of purity, 6N and 7N, at 
Salindres and then sold, principally to the 
United States and Japan. 

Iron and Steel.—Of major importance in 
the iron and steel sector in 1987 was the 
merger of Usinor and Sacilor, thereby creat- 
ing one of Europe's largest producer of flat- 
rolled steel, with an annual output of 10 
million tons. The flat products operations of 
each company were consolidated into a 
single branch composed of Usinor Aciers, 
Solmer and Sollac, and their associated 
tube-making and coil-coating companies 
such as Galvanor and GTS Industries de 
Sedan S.A. The new group was organized 
into five product divisions: plate and pipe, 
hot-rolled products, cold-rolled products, 
coated sheet, and tinplate. In addition, sales 
were assigned to three groups: domestic, 
export, and tinplate. | 

The merger also eliminated 17,000 jobs, or 
15% of the work force, with à view toward 
making the company and the French steel 
industry competitive. Moreover, the new 
operation reduced new project investments 
from $750 million in 1986 to $500 million 
per year from 1987 forward. A total of $83 
million was allocated to modernizing the 
company's mills in France's Lorraine re- 
gion. Of this amount, $41 million would go 
toward transforming the bar-rod mill at 
Gandrange into a single-strand, nontwist 
mill. The remaining outlays were earmark- 
ed for modernization work at mills owned 
by Unimetal, the Usinor-Sacilor subsidiary 
in Lorraine, including the Rombas mills, 
the Hayange rail mill, and the Longwy 
section and rod mills. Also, the Nueves- 
Maisons and Gandrange works melting 
shops were to be upgraded with installation 
of ladle refining. | 

The new steel group was committed to 
cutting back its iron ore mining and pig 
iron production segments. Noteworthy were 
the closures of Usinor-Sacilor's two blast 
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furnaces at Jouef, near Metz, the iron ore 
mine at nearby Hayange, and the benefi- 
ciation plant at Suzange. The shutdowns 
resulted in a cutback of 1 million tons of pig 
iron capacity and reflected reductions in 
operating and investment expenditures. 

Polymetallics.—Mining feasibility stud- 
ies were completed by the state-owned 
BRGM on its Chessy copper-zinc-barite de- 
posit, 30 kilometers from Lyon. Proven ore 
reserves of 3.7 million tons were identified, 
averaging 2.23% copper, 9.6% zinc, and 
trace amounts of barite and pyrite. In addi- 
tion, a flotation plant was designed. Pilot 
plant treatment of 500 tons per hour was 
successful. In light of this, BRGM and its 
mining subsidiary entered into talks aimed 
at establishing a financial partnership to 
include joint ventures with third parties. 
Capital outlays for a 300,000-ton-per-year- 
capacity underground mine at Chessy were 
estimated to be $50 million. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—Norsk Hydro A/S, 
the Norwegian industrial minerals con- 
glomerate, gained 100%-ownership control 
of the French fertilizer manufacturer, 
Cie. Francaise de l'Azote (Cofaz) after 
purchasing the remaining 20% share in the 
company. Cofaz had 10 major manufactur- 
ing operations. The most important of these 
were at Le Havre, Rouen, and Montoir, 
where the company's primary products 
were urea, complex fertilizers, and ammo- 
nium nitrate. 

In addition to streamlining operations 
and modernizing plants at its new acquisi- 
tions, Norsk Hydro planned to build a nitric 
acid plant at Ambes, on the Gironde River, 
25 kilometers north of Bordeaux. The new 
$137 million facility was expected to pro- 
duce daily 1,500 tons of ammonium nitrate 
and 1,150 tons of nitric acid. 

CdF Chimie closed its Chasse-sur-Rhóne 
plant, near Lyon. The facility had an annu- 
al production capacity of 300,000 tons each 
of ammonium nitrate and nitric acid. The 
shutdown was said to be part of a strategic 
move that included merger discussions be- 
tween CdF Chimie and Grande Paroisse, the 
fertilizer subsidiary of L'Air Liquide, the 
industrial gases company. Under the merg- 
er, CdF Chimie would control the new 
enterprise and all three plants of Grande 
Paroisse with total annual capacities of 
45,000 tons of ammonium nitrate, 25,000 
tons of mixed fertilizers, and 13,000 tons of 
nitrate solutions. 
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CdF Chimie-AZF and Ciments et Engrais 
de Dannes et de l'Est (CEDEST) entered 
into a joint venture, creating Sud Fertili- 
sants, a new company. Under the arrange- 
ment, CdF Chimie-AZF's L'Oseraie and Bal- 
aruc plants in southern France were turned 
over to CEDEST, cutting CdF Chimie's 
phosphate fertilizer capacity by about 1096 
to 1596. The two plants had a combined 
annual production capacity of 500,000 tons 
of. phosphates and mixed fertilizers. The 
joint venture was to allow CEDEST to build 
on its already substantial access to phos- 
phate raw materials and to increase its 
presence in the French market. 

Magnesia.—Pechiney Électrométallurgie 
increased the capacity of its fused magnesia 
plant at Chedde to an annual output of 
28,000 tons at a cost of nearly $1 million to 
match the increased demand for electro- 
fused magnesia in home electrical appli- 
ances, and to meet the strong demand for 
magnesia-carbon refractories, a market seg- 
ment that the company planned to develop. 
Electrofused magnesia is utilized extensive- 
ly in products that require its high-heat- 
transfer capability and electrical resistivity. 

Phosphate Rock.—As part of an indus- 
try-wide drive to eliminate small and less 
economic phosphoric acid plants in France, 
Société Pec-Rhin began a gradual phaseout 
of its 50,000-ton-per-year phosphoric acid 
facility at Ottmarsheim, near Mulhouse, 
Alsace. The company, owned 50% by BASF 
AG, the West German chemicals producer, 
and 5096 by Société Chimique de la Grande 
Paroisse, planned a complete shutdown by 
March 1988. France's annual P. O, output 
from the five remaining phosphoric acid 
units would be 888,000 tons. 

Sulfuric Acid and Soda Ash.—Rhéne- 
Poulenc purchased from Imperial Chemical 
Industries PLC (United Kingdom) the U.S. 
sulfuric acid, soda ash, and phosphorus 
production operations of Stauffer Chemical 
Co. for $522 million. The acquisition was to 
enable the company to gain a manufactur- 
ing and marketing foothold in the United 
States. 

: Société de la  Vieille-Montagne SA 
dismantled one of its two smelter-gas-based 
sulfuric-acid-production units at Viviez. 
Designed by Produits Chimiques Ugine 
Kuhlmann and built by Krebs, the unit 
commenced its run in 1968 and was part of 
a plant capable of producing annually 
75,000 tons of sulfuric acid. Vieille-Mon- 
tagne planned to continue sulfuric acid 
production at Calais. 
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MINERAL FUELS 


Coal.—Beset by reduced demand for do- 
mestic coal because of lower oil prices and 
because of coal imports made less expensive 
by a falling dollar, CdF Chimie began a 
multipronged restructuring of its oper- 
ations. The first element called for the 
closure of unprofitable mines, most notably 
in the 1.7-million-ton-per-year Nord-Pas-de- 
Calais region of northern France, thereby 
eliminating 12,000 miners by 1992. In re- 
sponse, 2,200 of these workers staged a 
Strike. At issue was CdF Chimie's offer to 
pay each of those miners between $24,000 
and $46,000 to return to Morocco from 
which they had come during the past dec- 
ade. 

The expected layoffs at Nord-Pas-de- 
Calais were part of a broader plan to elimi- 
nate 30,000 jobs, leaving the coal producer 
with approximately 11,000 employees. A 
Government subsidy of $582 million was 
placed in a special fund to pay severed 
miners. The subsidy was necessary because 
state funds allocated to separated workers 
left insufficient state funding to permit 
plant modernization. 

An additional Government subsidy was 
sought by CdF Chimie to reduce its debt 
burden by $330 million, the second element 
of its restructuring effort. The company had 
reduced its operating deficit from $166 mil- 
lion in 1985 to $16.6 million in 1986 by 
disposing of many of its assets. However, 
the disposition, along with the need to 
provide capital for its employment reduc- 
tion program, caused the coal producer to 
post estimated operating losses of $324 mil- 
lion and a total loss of $1.36 billion in 1987. 

Government funds totaling $550 million 
were also made available to implement the 
third element of its restructuring: improved 
productivity. Investments were to be made 
primarily in the more cost-efficient eastern 
region of Lorraine, where the La Houve and 
Merlebach mines were among the most 
profitable. Output from the Lorraine region 
was 9.9 million tons for the year. 

The high cost of coal mining in France 
compared with the price of imported coal 
was expected to cause a 5- to 12-million-ton 
drop in output by 1992 down about one-half 
of the output in 1987. This would permit 
CdF Chimie to pursue the final element of 
its rationalization plan: allocating its re- 
sources to developing and exporting its 
expertise in coal mine development, mine 
safety, coal transportation systems, and 
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coal utilization. 

Nuclear Power.—The Creys-Malville nu- 
clear breeder reactor plant was shut down 
indefinitely in late May for repair of a 
Storage tank that had leaked sodium cool- 
ant. Work was expected to take more than 1 
year at a cost of $67 million. The ruptured 
tank contained about 700 tons of sodium, of 
which about 0.5 ton had leaked. The leak 
sealed itself when the temperature was 
lowered. | 

Earlier in the year, a nuclear reactor at 
Saint-Laurent-des-Eaux was shut down for 
approximately 1 hour. The plant at Saint- 
Laurent had two 15-year-old, gas-cooled re- 
actors on an artificial island in the Loire 
River about 170 kilometers south of Paris. 
The shutdown was caused by a power fail- 
ure to blowers circulating carbon dioxide 
coolant through the graphite reactor tubes. 
The power failure was in response to the 
shutting off of water flow to the heat 
exchangers of the reactor caused by water 
freezing at the intake filters. Although the 
problem was solved relatively quickly with 
a switch to alternate energy sources, the 
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residual heat in the core could have caused 
serious damage and might have resulted in 
a major nuclear accident if the problem had 
not been alleviated quickly. 

Petroleum.—Elf, the French oil company, 
and Institut Francaise du Pétrole, France's 
nonprofit petroleum research agency, devel- 
oped a horizontal oil-well-drilling technique 
that eliminated many of the obstacles pre- 
cluding its widespread application. 

This breakthrough was significant for two 
reasons. First, oil reservoirs are vertical 
fractures within horizontal rock layers 
where oil accumulates. Thus, horizontal 
wells can tap far more of these fractures 
from one drilling platform during a single 
drilling trial at less cost than would be 
possible with a vertical hole. Second, given 
that the oil layer nearly always floats on 
water, the horizontal technique eliminates 
the suctioning of water cones into the oil 
layer that attends vertical drilling. 


1Physical scientist, Division of International Minerals. 

*Where necessary, values have been converted French 
francs (F) to U. S. dollars at the rate of F6.01 = US$1.00, the 
average rate in 1987. 


The Mineral Industry of 
Gabon 


By David J. Ellis: 


Despite the continued depression of oil 
prices, Gabon's principal source of export 
revenue, 1987 was relatively a buoyant year 
for the mineral industry. 

Although oil production decreased slight- 
ly, compared with production in 1986, there 
was renewed interest in oil exploration 
after discovery of the important Rabi- 
Kounga onshore oilfield in 1986. Another oil 
well was discovered in August 1987 to the 
north of the Rabi-Kounga Field, and there 
was increased participation in bidding for 
onshore concessions. 

Work commenced on handling and load- 
ing facilities at both ends of the Trans- 
Gabon Railroad, which was completed in 
December 1986. Engineering contracts for 


the port complex at Owendo, and the 
loading-storage facility at the Moanda man- 
ganese mine, were awarded to consortia of 
European firms. The Trans-Gabon Railroad 
was expected to carry the first payload of 
manganese by yearend 1988. 

A minerals inventory and mapping pro- 
gram of the regions surrounding the Trans- 
Gabon Railroad, ongoing since 1980, led to 
the discovery of a large carbonatite deposit 
containing columbium, rare-earth metals, 
yttrium, titanium, tin, and other potentially 
viable commodities. The deposit was found 
southeast of Lambarene, on a densely for- 
ested plateau. Further evaluation of the 
deposit was proceeding in order to gain a 
better idea of its extent and composition. 


PRODUCTION AND TRADE 


Gabon, like many other countries whose 
economies are heavily dependent on reve- 
nue from oil exports, was forced to retrench 
its public- and private-sector economies in 
the wake of the plunge in oil prices in late 
1985. Income from oil exports, which 
accounted for more than 90% of total reve- 
nue, decreased more than 50% from 1985 to 
1986 and only recovered slightly in 1987. 

A rescheduling of debt, a cutback in 
Government spending, and a new standby 
loan agreement with the International 
Monetary Fund were the Government of 
Gabon's responses to the crisis in 1986, and 
these policies continued through 1987. 

After positive growth of gross domestic 
product (GDP) in 1984 and 1985, GDP 
growth was 4 negative 2% in 1986, and was 
expected to be a negative 10% to 14% in 
1987. Although the trade balance remained 
positive throughout the past 4 years, it 


declined from $1.1 billion? in 1985 to $81 
million in 1986, before recovering to approx- 
imately $500 million in 1987. Total export 
revenues rose slightly between 1986 and 
1987, going from slightly more than $1 
billion to approximately $1.25 billion, while 
imports were reduced from $970 million to 
slightly more than $700 million during the 
same period. 

Foreign debt and the debt service ratio 
(percentage of income used to service the 
debt) more than doubled between 1985 and 
1987. In 1985, foreign debt was $803 million 
and debt service was 13%, compared with 
about $2 billion and 28% in 1987. 

Oil production and exports were down 
slightly from 1986 levels, in volumetric 
terms, as a result of decreasing yields from 
the older fields, and continued to be in 
compliance with the Organization of Petro- 
leum Exporting Countries quota of 159,000 


319 


320 


barrels per day maximum production. How- 
ever, several new fields were scheduled to 
come on-stream in the near future; by 1990, 
oil production could approach the peak 
levels reached in the mid-1970’s. 

Production and exports of manganese ore 
also dropped slightly, although production 
of high-grade battery ore more than dou- 
bled from previous year levels. On comple- 
tion of the loading and handling facilities 


for manganese ore on the Trans-Gabon : 


Railroad, scheduled for yearend 1988, the 
production capacity of the Moanda manga- 
nese mine will rise from the current 2.7 
million tons per year to 4.0 million tons per 
year. Because of increased marketing, Ga- 
bon's manganese exports to Eastern Europe 
increased by 35%, compared with that of 
1986. | 
Uranium production decreased for the 
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second consecutive year, probably in re- 
Sponse to continued sluggish demand. 
France's Commissariat a l'Energie Atomi- 
que remained the principal purchaser of 
uranium exports, taking about 70%; Bel- 
gium, Italy, and Japan received most of the 
balance. 

France remained Gabon's main trading 
partner in 1987, providing about 50% of 
imports and receiving more than 30% of 
exports. Gabon's second largest trading 
partner was the United States, which pro- 
vided about 7% of Gabon's imports (mainly 
aircraft and machinery) and received about 
2096 of Gabonese exports, of which approx- 
imately 9096 were oil and 496 were manga- 
nese ore. Other major sources and/or mar- 
kets for Gabonese trade were Japan and 
Western Europe. 


Table 1.—Gabon: Production of mineral commodities! 


Commodity? 1983 1984 1985 1986” 1987* 
Cement, hydraulic_— - —- - - - - - - -— metric tons 120,000 207,916 244,168 3210,858 *137,400 
Diamond, gem and industrial® |... carats. _ 550 550 550 500 As 
Gas, natural: i 
Gross million cubic feet. 66,300 14,484 €75,000 70,000 80,000 
Marketeeeeeeeckk „ do- ___ 4,800 4,800 r 4, 000 3,000 4,000 
Gold, mine output, metal content troy ounces. . 550 1,325 1,608 2,000 2,500 
Manganese: 
Ore, gross weight (50% to 53% Mn) 
metric tons 1,761,752 2,037,760 2,281,000 2, 440,000 *2,216,000 
Pellets, battery- and chemical-grade, gross 
weight (82% to 85% MnOz)) do... 94,834 . 81,102 59,000 70,000 *187,000 
rr ( bena do... 1,856,586 . 2,118,862 2,340,000 2,510,000 22, 403,000 
Petroleum: 
Crude thousand 42-gallon barrels. .. 56,815 61,582 62,307 60,000 457,000 
Refinery products: 
Gasolinaeas do— 613 490 523 480 500 
Jet fuel and keros ene do— 721 703 776 530 500 
Distillate fuel oli do... 1,566 1,465 1,690 1,880 1,400 
Residual fuel oillW .......- do— 2,705 1.285 2,912 1,130 1,100 
URGE ooo aene do... 66 129 *135 *100 100 
Refinery fuel and losses do... 193 148 *200 *130 150 
Total» s cmm etii do... 5,864 4,220 *6,236 €3,750 3,750 
Uranium oxide (U3QOs), content of concentrate 
metric tons. _ 1,006 1,000 1,225 1,100 950 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 20, 1988. 


?In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
also produced, but output is not reported, and available information is inadequate to make reliable estimates of output 


levels. 


3Of the cement produced, 202,198 tons was from domestic clinker. 


*Reported figure. 
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COMMODITY REVIEW 


METALS 


Columbium.—In October, the Gabonese 
Government announced the discovery of 
columbium, among other minerals, in a 
large carbonatite deposit found during an 
ongoing mineral inventory and mapping 
exercise along the route of the Trans-Gabon 
Railroad. The deposit was found on a low- 
lying plateau 40 kilometers southeast of the 
city of Lambarene, which itself lies about 
150 kilometers southeast of the capital, 
Libreville. 7 

The terrain was flat, undeveloped, and 
thickly forested. Exploration has been con- 
ducted in the vicinity since 1984, and 11 
drill samples were taken to delineate the 
deposit. These preliminary drillings reveal- 
ed the magnitude of the deposit to be at 
least 30 million cubic meters, with zonation 
of the different elements in varying concen- 
trations. | | 

Geologic reserves of columbium, in the 
form of pyrochlore, were estimated to be 
approximately 750,000 metric tons of Cb.0s, 
which would make it the second largest 
known deposit, behind the Araxa deposit in 
Brazil. 

Among the other potentially exploitable 
commodities in the deposit were an estimat- 
ed 30 million tons of iron ore, 6 million tons 
of phosphate rock the equivalent of 3 mil- 
lion tons of TiO, contained in ilmenite, and 
the equivalent of 600,000 tons of rare-earth 
metals and yttrium contained in an alu- 
mino-phosphate known as florencite. 

The Gabonese Ministry of Mines and 
Hydrocarbons, in conjunction with Bureau 
de Recherches Géologiques et Miniéres of 
France, was: making further studies of the 
deposit in order to gain a clearer picture of 
the mineralogy and reserves. 

Iron Ore.—Development of the Haut- 
Ivindo iron ore deposits near Belinga con- 
tinued to be postponed because of de- 
pressed world markets. 

Manganese.—After initial problems with 


financing, details of the Owendo ore termi- 


nal project were finalized in midyear. The 
project financing originally had been ex- 
pected to be met partially by Government 
funding, but the decline in Gabon's oil 
revenues in 1985 and 1986 led to the need 
for new sources of financing. Compagnie 
Miniére de l'Ogooué S.A. (COMILOG) was 
given control of the ore port project to 


ensure coordination with the manganese 
mining operations. A joint-venture compa- 
ny named Société du Port Mineralier 
d’Owendo (PMO) was formed in midyear, 
with COMILOG as 18% shareholder. Other 
financing came in part as private invest- 
ment from Gabonese investors, and the 
remainder came in the form of loans from 
various lending organizations. 

COMILOG, as operator of the ore termi- 
nal, is to pay PMO a royalty on each ton of 
manganese ore exported. The royalty pay- 
ment, along with tolls from other users of 
the railroad and port facilities, will allow 
loans to be repaid and investors remunerat- 
ed. 

The Trans-Gabon Railroad became fully 
operational toward the end of the year. The 
work in progress during 1987, and that 
scheduled for 1988, was planned to allow 
transport and loading of manganese ore by 
yearend 1988. However, even after the sys- 
tem is fully functional, some of the manga- 
nese ore will continue to be transported via 
the aerial tramway-railroad system to the 
port at Pointe Noire in the neighboring 
Congo, as it has been during COMILOG’s 
operations. 

Ore-handling systems were needed at the 
Moanda and Owendo Mines. Contracts for 
the work were given to two European con- 
sortia under the names G. I. Moanda and 
G. I. Owendo, both of which were headed by 
REI of France. A system of curved convey- 
ors with a maximum throughput of 800 tons 
per hour is planned to move the ore from 
the Moanda Mine to a wagon-loading sta- 
tion 7 kilometers away. An intermediate 
storage area with a 60,000-ton capacity was 
also planned. At Owendo, the wagons are 
planned to be unloaded by a car-dumper 
manufactured by Krupp GmbH (Federal 
Republic of Germany), one of the consortia 
members. A 600,000-ton storage area at 
Owendo is planned to be serviced by a 
stacker-reclaimer with a capacity of 3,000 
tons per hour. From this storage area, the 
ore will be conveyed to the ship loader by a 
belt conveyer system, the final portion of 
which will be on a platform above water. 

The engineering contract for the mineral 
port itself was eventually awarded to a 
consortium of firms led by Spie Batignolles 
S.A. of France, despite earlier reports that 
Raymond International Inc. of Houston, 
TX, would be supervising the construction. 
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Facilities include a sand platform to contain 
the rail system used for the turnaround of 
the wagons, the car-dumper, and the re- 
mainder of the handling system, including 
the transformers. Fourteen offshore run- 
way piers were built to support the loading 
conveyor platform and a swiveling shipload- 
er. The port facility was designed to load 
40,000-metric-ton-deadweight vessels. 

The approximate costs of the various 
project phases were as follows: $9.5 million 
for the Moanda handling system, $10.5 mil- 
lion for the Owendo handling system, and 
$70 million for the port facility itself, mak- 
ing a total cost of $90 million. 


INDUSTRIAL MINERALS 


Barite.—The exploitation of the barite 
deposits in the Dourakiki Mountains was 
postponed due to a lack of financing for the 
project. The cost of setting up the infra- 
structure for a planned 30,000-ton-per-year 
operation was estimated at $11 million in 
1986. 

Fertilizer Materials.—Crowe Schaf- 
falitzky and Associates (CSA), a team of 
consultants from Ireland, was hired to as- 
sess the potential of Gabon’s raw materials 
by the Commission of the European Com- 
munities. CSA advised the Gabonese Gov- 
ernment to utilize local sources of dolomite, 


limestone, and phosphate rock as fertilizers 


to increase crop yields, rather than to im- 
port processed fertilizers. The locally avail- 
able minerals could be applied directly to 
crops after reduction by a small, portable 
crushing-grinding unit.‘ 


MINERAL FUELS 


Petroleum.—The ramifications of the 
Rabi-Kounga discovery were manifested in 
various ways, most notably by increased in- 
terest in onshore exploration. Rabi-Koun- 
ga was named for the Rabi and Kounga 
wells, drilled in 1985 and 1986, respectively, 
which provided first proof of the field. The 
discoveries were made in the Sette Cama 
concession operated by Shell-Gabon Oil Co. 
(a subsidiary of Royal Dutch/Shell) 50%, in 
partnership with Elf-Gabon (a subsidiary of 
Société Nationale Elf Aquitaine (SNEA) 
30%, and SNEA, 20%. Subsequently, it was 
discovered to overlap slightly into the Dia- 
nongo Block to the north, which is held by 
the same partners but with Elf-Gabon as 
operator. 

Plans for development of the field were 
announced in 1987, with actual production 
scheduled to commence in early 1989. De- 
velopment plans include the drilling of 53 


MINERALS YEARBOOK, 1987 


wells linked to a central production unit. 
This unit would also serve as a logistics base 
and have an airstrip and lodging for up to 
90 people. Approximately 100 kilometers of 
roads would be needed to provide access to 
the remote site set in a tropical rain forest. 
Initial plans were for a pipeline to Shell- 
Gabon's export terminal at Gamba, 135 
kilometers to the south, to provide for the 
first stage of production, scheduled to be 
20,000 barrels per day. By the time the field 
reaches peak production of 80,000 barrels 
per day in 1990, a second, 210-kilometer 
pipeline will have been built to connect 
with Elf-Gabon's export terminal at Cap 
Lopez (near Port Gentil) The pipeline to 
Cap Lopez will have a capacity of 120,000 
barrels per day to allow additional produc- 
tion, if needed. 

Development costs for the Rabi-Kounga 
Field were estimated to be between $450 
and $500 million, which left Shell-Gabon in 
the position of having to look for financing 
for much of its commitment because of a 
negative cash flow from existing Gabonese 
operations. Elf-Gabon and SNEA, however, 
were expected to provide some self-financ- 
ing.* 

The Rabi-Kounga discovery was also in- 
strumental in stimulating bidding for explo- 
ration permits and in increasing explora- 
tion activity at onshore sites in the vicinity. 
This intensified activity was rewarded in 
August by an oil strike at the Dianongo 
Coucal-1 well in the Dianongo concession 
operated by Elf-Gabon. This well is approx- 
imately 20 kilometers northeast of the Rabi- 
Kounga Field. The well flowed almost 3,000 
barrels per day of crude oil. 

Among other new development activity, 
Tenneco Oil Exploration and Production Co. 
began offshore oil production and acquired 
exploration licenses for new concessions. 
Tenneco's 50-50 partner in the production of 
oil from the Obando Marin permit was 
London & Scottish Marine Oil PLC (LAS- 
MO). Tenneco has been involved with the 
three small fields southwest of Port Gentil 
since 1982, and reserves were estimated to 
be nearly 24 million barrels of oil. Produc- 
tion began in October and reached almost 
11,000 barrels per day by yearend, some- 
what less than the 15,000-barrel-per-day 
target. 

Tenneco was also involved in the leasing 
of three new exploration tracts, as operator 
of joint ventures with different groups 
of companies, including LASMO, Norsk Hy- 
dro A.S. (Norway), Pennzoil Co. (United 
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States), and Wintershall Oil A.G. (Federal 
Republic of Germany). The three blocks 
totaled nearly 8,000 square kilometers, and 
were spread up and down the coastline. 
Amoco Gabon Exploration Co., a consor- 
tium headed by Amoco Oil Co. of the United 
States, continued to produce oil at the 
Oquendjo Field, about 90 kilometers south- 
southwest of Port Gentil, where Amoco first 
began production in Gabon in 1983. Amoco's 
exploration activities in Gabon continued 
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with the evaluation of the potential of the 
Gombe Marin permit. 


Physical scientist, Division of International Minerals. 
ere necessary, values have n converted from 

Communauté Financiére Africaine (CFAF) francs to U.S. 
dollars at the rate of CFAF300- US$1.00. The official 
CFAF exchange rate was maintained at CFAF50 per 
French franc and was freely convertible. 

International Bulk Journal. COMILOG Details Gabon 
n Ca Ore Transport Project. V. 8, No. 5, May 1988, 
PP. 


*International Mining. V. 4, No. 11, Nov. 1987, p. 23. 
sOil and Gas Journal. V. 89, No. 20, May 16, 1988, p. 55. 
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The Mineral Industry of the 
German Democratic Republic 


By George A. Rabchevsky! 


The German Democratic Republic (GDR) 
was the most industrially advanced of the 
Council for Mutual Economic Assistance 
(CMEA) countries. In 1987, the planned 
produced national income increase of 4.5% 
rose only 3% during midyear, and 4% at 
yearend, to about $143 billion.* The growth 
was about the same as in 1986 and was 
attributed mostly to the industrial sector. 
Because of the less-than-ideal economic per- 
formance, the Secretary-General, in his an- 
nual speech to the first secretaries of dis- 
trict organizations on February 12, crit- 
icized some sectors of the economy. He 
reportedly said that industry was plagued 
by unnecessary shutdowns, slowdowns 
caused by accidents, and poor labor disci- 
pline. Factories often stood idle because of 
poor planning and an inadequate infra- 
structure.“ Nevertheless, the GDR contin- 
ued to have a high standard of living, and 
the economic expansion was above average 
for CMEA countries. In the mining industry 
sector, the 1987 plan fulfillment statistics 
listed only coal and potash as significant 
commodities, combining all other industrial 
minerals, metals, and mineral fuels into 
broad categories.“ The processing of metals 
and the recycling of scrap materials also 
contributed somewhat to the general econo- 
my. The general industry contributed about 
80% to the produced national income, of 
which the metals, minerals, and mining 
industry was a significant component. In 
1986, according to the latest official statis- 
tics, the energy and fuel sector contributed 


7.6% to overall industrial production, met- 
allurgy 9.4%, and the chemical industry 
(including fertilizers) 20.3%. Heavy indus- 
try employed 37.7% of the total work force, 
which included 226,330 workers from the 
energy and fuel industry, 138,086 from met- 
allurgy, and 339,463 from the chemical 
industry. There were a total of 3,449 indus- 
trial enterprises, of which 241 were in the 
chemical, 49 in the energy, and 42 in the 
metallurgical sectors.* 

The GDR had a well-established infra- 
structure and transportation network for 
the receipt and distribution of its raw mate- 
rials. In 1986, coal and coke accounted for 
the largest volume of commodities trans- 
ported by rail at 33.8%, followed by building 
materials, 23.2%; ores and metals, 9.8%; 
chemical products, 7.5%; and oil and oil 
products, 6%. Except for building materials 
and agricultural products, coal and coke 
accounted for the largest volume of com- 
modities transported by inland waterways 
at 12.3% and by overland routes, 2.4%, 
followed by ores and metals, 7.7% and 1.1%, 
respectively. Reportedly, no oil or oil prod- 
ucts were transported over public highways. 
A total of 25.51 million tons of cargo was 
handled at seaports, of which ores and 
metals constituted the largest category at 
8.05 million tons, followed by fertilizers, 
4.33 million tons; oil and oil products, 3.42 
million tons; and coke and coal, 1.49 million 
tons. The port at Rostock handled 80% of 
the cargo. 


PRODUCTION 


The GDR’s labor productivity in the na- 
tional economy increased by 4%. In indus- 


try, net production reportedly rose by 6.3% 
and labor by 6.6%. The production of indus- 
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trial goods rose by 3.7% at reduced material 
and operating costs. In minerals production, 
the output remained about the same as in 
1986. Production of some commodities de- 
creased according to plan, while others were 
overproduced. The production of brown coal 
was below the 1986 level, and according to 
the plan fulfillment results, members of the 
armed forces helped in coal production 
operations.? 

The collection and use of secondary raw 
materials and scrap continued to increase, 
amounting to 31 million tons in 1987. Of 
this, 5.5 million tons was collected as metal 
scrap, together with 1.3 billion bottles and 
other pieces of glass. The share of secondary 
materials in the production of raw steel and 
copper was 68% each and 100% for the 
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production of lead. A total of $41.2 billion 
was reportedly spent for the modernization, 
renovation, or expansion of existing indus- 
trial production facilities, or 6% more than 
in 1986. This included the introduction of 
new processing technologies, such as elec- 
tron beam and laser processing methods for 
cutting, welding, and materials heat treat- 
ment. Production began of grinding tools 
made of synthetic superhard cutting mate- 
rials, of new refractory products for con- 
verter steel production, ladle metallurgy, 
powder-metallurgical materials, and ceram- 
ic materials. The number of industrial ro- 
bots rose to 78,800, resulting in an 8% 
increase of products. The streamlining con- 
tributed to the savings in the utilization of 
energy, steel, and nonferrous stocks. 


Table 1.—German Democratic Republic: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 19879 
METALS 
Aluminum: " 
Alumina: 
For metallurgical CWC LL E 42,156 43,239 46,695 46,350 46,500 
For other uze _§__§____~_ ~~ ___ 20,000 20,000 20,000 20,000 20,000 
Metal:® 
Fail Se C 57,000 58,000 60,000 165,000 68, 300 
Secondary s eae 52,000 52,000 52,000 52,000 52,000 
Total clc tee LC 109,000 110,000 112,000 7117,000 120,300 
Cadmium metal, primar: 15 15 15 118 18 
Copper: 
Mine output, Cu content? |... ·L „ 12,000 12,000 12,000 10,000 9,000 
etal: 
Smelter, primary — — - -----------—- 17,000 14,000 14,000 12,000 12,000 
Refined:* 
Prilüry. ronem 8 35,000 35,000 35,000 35,000 30,000 
Secondary ----------------- 33,000 30,000 28,000 28,000 28,000 
Total ccce 68,000 65,000 63,000 63,000 58,000 
Iron and steel: 
Iron ore and concentrate thousand tons 40 36 30 = T" 
Fe content 0 —— 20 20 15 n xad 
Metal: 
Pig ITO. LEER do ... 2,207 2,951 2,518 2,138 2,900 
Ferroalloys, electric furnace . do- 128 124 124 135 135 
Steel, crude ______________ oe 7,219 7,573 7,853 7,967 8,200 
Semimanufactures (hot-rolled only) 
do_ _ __ 5,084 5,386 5,637 5,656 5,800 
Lead:* 
Smelter, primar: 20,000 22,000 20,000 20,000 18,000 
SE Roe all source 36,000 35,000 55,000 746,000 45,000 
ickel: 
Mine output, Ni content, recoverabe 2,200 2,000 2,000 2,000 2,000 
Metal, refineWdg. -- 3,000 3,000 3,000 13,200 3,200 
Silver, mine output, Ag content, recoverable 
: thousand troy ounces. . 1,380 1,290 1,320 1,320 1,200 
Tin: 
Mine output, Sn content, recoverable . _ 1,800 2,500 2,800 2,800 2,500 
Metal, smelter output including secondary _ _ _ 2,000 3,000 3,300 3,000 2,500 
Zinc metal including secondary ___________ _ 16,500 17,000 17,000 17,000 19,000 
INDUSTRIAL MINERALS 
Barte- ee ee ↄð ⁵ð ĩð eo Ue dfe 35,000 35,000 34,000 34,000 32,000 
Boron materials: Processed borax, Na2B407° 
10H20 content® ____________________ 4,000 4, 4,000 4,000 4,000 
Cement, hydraulic... thousand tons 11,782 11,555 11,608 11,988 11,500 


See footnotes at end of table. 
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Table 1.—German Democratic Republic: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 


INDUSTRIAL MINERALS —Continued 


Chalk®________________ thousand tons 40 40 40 40 40 
Clays, kaolin:* 
f ß do- 400 350 350 330 320 
Marketabbe!!!!l -- do__ __ 200 175 175 165 150 
Fluorpp ar do- 100 100 100 100 90 
Gypsum and anhydrite: 
Crude® ee ep ⁰ö do ... 360 360 360 340 340 
Calcindd e do_ ___ 297 302 312 305 310 
Lime and dead-burned dolomite- - do ... 3,458 3,597 3,567 3,545 3,525 
Nitrogen: N content of ammonia _ _ — — _ — do- 1,206 1,203 1,206 1,193 1,315 
Potash, marketable, K20 equivalent do- 3,431 3,465 3,465 3,485 3,500 
Pyrite, gross weight? _____________ do... 20 A P ngs Sone 
Salt: 
M» ³ AA ee Ds do- 58 59 
BE Li Ye aa a pecs 8 do... 3,070 3,075 3,080 3,075 3,075 
rr a Sh ht do ... 3,126 3,133 3,138 3,134 3,133 
Sodium compounds, n.e.s.: 
Caustic soda ________________ do 687 694 667 638 615 
Sodium carbonate _ do... 887 890 884 885 887 
Sodium sulfate_______________ do. .. 152 164 172 181 188 
Stone, sand and gravel: 
Crushed stone do_ ___ 16,000 14,500 15,000 15,000 14,500 
Sand and gravel _____________ _ do... 8,628 8,599 8,437 8,163 7,985 
Sulfur: 
Byproduct:* 
Elemental __ ___~§__________ do... 90 80 80 75 75 
Other form do— 270 270 250 240 240 
Sulfuric acid - do— 926 885 883 883 870 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown coal (lignite) ____._____ do... 277,968 296,341 312,000 311,260 309,000 
Coke: 
From anthracite and bituminous coal® 
do____ 1,200 1,150 ae -— NN 
From brown coal: 
High-temperature ---------- do- 2,510 2, 463 2, 497 2, 509 2,515 
Low- temperature do- 3,210 3,327 3,185 3,092 3,010 
1717171 OPES do 6,920 6,940 5,682 5,601 5,525 
Dus briquets (from lignited d do... 50,047 50,270 50,666 51,434 „500 
"Manufactured ENDE million cubic feet. 255,320 212,695 214,143 281,029 286,000 
Natural, marketed production do ... 353,000 459,000 459,000 459,000 459,100 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 383 430 *430 *360 360 
Refinery products: 
Gasolineeass -- do— 33,618 35,190 36,561 36,792 39,000 
Kerosene, jet fuel, distillate fuel oil 
do... 46,915 47,525 49,216 49,013 49,000 
Residual fuel oil do- 56,610 59,940 60,000 60,000 65,000 
Lubricants... Ik do— 3,238 3,231 3,346 3,317 3,300 
Tota 22.46. m et ee do... 140,381 145,886 149,129 149,122 156,300 


*Estimated. Preliminary. "Revised. 
1Table includes data available through May 1988. 


2In addition to the commodities listed, magnesium, peat, and a variety of construction materials are produced, but 
output is not reported, and available information is inadequate to make reliable estimates of output levels. 


Total of listed products only. 
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TRADE 


The GDR relied heavily on foreign trade 
for its economic well-being, especially in the 
supply of raw materials. Primary foreign 
trade of the GDR was with CMEA countries 
and the neighboring Federal Republic of 
Germany (FRG). According to the 1987 plan 
results, the GDR’s foreign trade turnover 
was more than $96 billion, 40% of which 
was with the U.S.S.R., its largest trading 
partner. An export surplus of $1.8 billion 
was reported in 1987. About 50% of the 
GDR’s exports to the U.S.S.R. were special- 
ized products, 70% of which were desig- 
nated for the metalworking industry. Th: 
Soviet Union continued to supply raw mate- 
rials to the GDR, thus replacing its dimir- 
ishing indigenous minerals base and en- 
suring a steady supply of those materials to 
the national economy. The Soviet Union, 
virtually the sole supplier, reportedly de- 


livered about 123 million barrels of oil, 247 
million cubic feet of natural gas, and 3.3 
million tons of rolled steel. Deliveries of gas 
and iron and steel increased sharply in 
1987. From 50% to 70% of other mineral 
and metal commodities were imported from 
various other countries. Future develop- 
ment was based on continued and expanded 
ties with other countries, primarily because 
of lack of indigenous raw materials and 
improving the standard of living. This in- 
cluded some trade with the United States 
and renewed contacts with China, with 
which relations were broken off in the early 
1960’s. A trade protocol was signed also 
with Albania, under which the GDR would 
import chrome ore, copper wire, and vari- 
ous metallurgical products, in addition to 
other nonmineral commodities. 


Table 2.—German Democratic Republic: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Alkali and alkaline-earth metals: 
Alkaline earth metals 323 
Aluminum: 
Oxides and hydroxides a 
Ash and residue containing aluminum 2,425 
Metal including alloys: 
Scrat 6,133 
Unwrought |... 2. .--—- 25,007 
Semimanufactures 22, 343 
Cadmium: Metal including alloys, all 
hh 8 55 
i 
re and concentrate 3,267 
Matte and speiss including cement 
/ ccr ee 300 
Sulfate = - ee ee 18 
Metal including alloys: 
) ͤA eros 460 
Unwrou ght. 11.202 
Semimanufactures 48,390 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands $2,417 
Iron and steel: Metal: 
POD se ͥ D Lu 42,120 
Pig iron, cast iron, related materials _ 248 
Ferroallo OyS: 
Ferromolybdenum m 13 
Ferroni ckeln Ed 
Ferrosiliſonnn n 5, 904 
Silicon metal  . . 1 
Unspecified _____________ 363 


See footnotes at end of table. 


Destinations, 1986 


1986 2 f 
oan Other (principal) 
4 ai Finland 3; France 1. 
1,437 —_ Netherlands 1,174; Belgium- 
Luxembourg 157; Spain 106. 
4,496 in Netherlands 2,543; Belgium-Luxem- 
bourg 659; France 566. 
7,630 Ta Poland 5, 019; Japan 2,003; United 
Kingdom 204. 
7,373 19 Hungary 2, 2. 146; Sweden 1, 850; Fin 
946 nse All to France. 
8,707 om Sweden 8,697; Greece 10. 
25 ri All to Belgium-Luxembou 
6,769 7 Netherlands 3,607; France 07 2; Aus- 
tria 791. 
3,907 85 Austria 865; Hong Kong 837; Switzer- 
land 664. l 
$9,586 $50 Italy $9,536. 
22,699 wm Thailand 15,063; Pakistan 4,000; Swe- 
den 1,688. 
602 43 Switzerland 240; Sweden 232. 
112 __ All to United Kingdom. 
420 -. Finland 390; Netherland 30. 
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities: 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986P 3 i 
T coe Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
PP 122 14¹ 3) Italy 69; Belgium - Luxembourg 32 
ousand tons_ (3) : ium-Luxem - 
NH. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do 1,588 1,649 10 HORE Kong 76; Denmark 37; unspeci- 
Universalis, plates, sheets T 
do- 841 841 46 Thailand 53; Switzerland 38. 
Hoop and strip... do 588 579 s Belgium-Luxembourg 2; Switzerland 
2; unspecified 572. 
Rails and accessories do 11 11 Za NA. 
G do. .... 45 63 (3) Netherlands 4; Belgium-Luxembourg 
2; unspecified 56. 
Tubes, pipes, ae a mig PR 1215 *197 1 Yugoslavia 23; France 20; Poland 17. 
and torgings, she 
NS 56 115 (3) „ 4; France 2; unspecified 
Lead: | l 
Oxides ¾ h.. Lees 836 2,104 -— Yugoslavia 1,510; Sweden 518; Den- 
mark 41. 
Metal including alloys: 
Sl i daaa 479 88 -- All to Netherlands. 
Unwrought. ~~~ 521 2,814 x eran 2,420; United Kingdom 


manuaus FEE EPES DEP iy: 5 TET All to France. 


rcalgrade 19 -— 
Nickel: Metal including alloys: 

WAW "— 67 — All to Netherlands. 
Unwrought t 415 23 _. Netherlands 13; Austria 10. 
Semimanufactures. _---------- 87 3 — All to Italy. 

5 1 including 
oys, unwro and parti 
value, tho 5 $2,918 $85 — All to Netherlands. 
Silicon, high-purity _~...... ~~~ 1 E 
Se Metal i luding all ht 
inc oys, unwroug 
and partly wrought 
value, thousands $62,245 $80,547 -— United Kingdom $80,538; Italy $9. 
SAh and residue containing tin SEHE iom 42 _. All to Belgium-Luxembourg. 
Metal including alloys, unwrought .. — 40 29 -—- Belgium-Luxembourg 24; Denmark 5. 
saum, Oxides_ ------------ 21 Le 
inc: 
Ore and concentrate 2,669 6,278 — All to Italy. 
Oxides ~~. 100 1,937 "E Norway 1,914; Switzerland 23. 
scum I including alloys, unwrought .. — 143 es 
Ores and concentrates. |... PD 20 a 
Ashes and residues 20,940 50,002 — Al to Norway. 
Base metals including alloys, all forms 6,372 2 —— Japan 1; Sweden 1. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
N. pres Corundum, emery, pumice, à 
Artificial: Corandum -2a a 192 50 — All to Spain. 
Dust and powder of precious and semi- 
precious stones including diamond 
odi "e value, t 5 83 LS 
EK ding and polishing wheels an 
ae e 8 242 231 ze di 77: United Kingdom 42; Greece 
Asbestos, crude lee ium 6 — All to Yugoslavia. 


See footnotes at end of table. 
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986P 2 : 
í ed Other (principal) 
INDUSTRIAL MINERALS —Continued 
Barite and witherite. . . . .... 653 210 Lo Belgium-Luxembourg 100; Yugo- 
slavia 100; Sweden 10. 
Boron materials: Oxides and acids = 14 zii Finland 7; Greece 7. 
romine _-—-—----------------- 1,024 536 — France 351; Hungary 179. 
Cement thousand tons 81,557 51,855 De v 106; Hungary 97; unspecified 
Chalk? ““ 91,130 85,268 __ NA. 
Clays, crude 
Oll. ecu uiu 86 5148,704 5137,876 -— Yugoslavia 13,883; Hungary 11,116; 
unspecified 91, 522. 
Unspecified _.._-...._-_______ 18,340 11,832 SNS Netherlands 4, 689; Hungary 4,424; 
Sweden 2,71 19. 
Cryolite and chiolite — —- - ---------— ic 38 — All to Norway. 
Diamond: 
Gem, not set or strung 
value, thousands $206 ERN 
Industrial stones do— 839 8432 m All to Belgium-Luxembourg. 
Feldspar, fluorspar, related materials: 
Fluorspar _____~____~__~______ 25,831 11,926 eae Netherlands 9,157; Sweden 1,343; 
Belgium-Luxembourg 1,066. 
Unspecified |... 3,508 7,100 8 Norwa A os „752; Yugoslavia 1,246; Aus- 
tria 
Fertilizer materials: Manufactured: 
Ammon ia thousand tons 226 30 Eus Spain 29; Sweden 1. 
Nitrogenous. --- ----—- do— 51.421 52,186 290 sanen 67; France 67; unspecified 
Phosphatic do— 8 10 "anm SN 4; Netherlands 3; Switzerland 
Potassic, K20 content? do- 2,191 2,814 38 Brazil 438; Czechoslovakia 407; India 
Unspecified and mixed do—- 118 93 6 Austria 79; Italy 6. 
Graphite, natural |... NO 95 -— All to Yugoslavia. 
Gypsum and plaster... 5105,498 597,812 -— Mainly to Sweden. 
puente and related materials __ ____ 55 S 
Nag nen compounds: 
xides and hydroxides |... - 2,180 3,729 zs 1 n Sweden 900; Nether- 
an 
OUneh e ee 11,251 94,003 — Denmark 43,316; 8905 33,656; 
United Kingd om 8 
Nitrates, crude |... 40 118 -— Yugoslavia 100; Portugal 18. 
Phosphates, crude. oce Lu 22,620 19,000 En All to Bulgaria. 
ents, mineral: Iron oxides and 
ydroxides, processed 384 158 NE T 90; United Kingdom 60; 
Potassium salts, crude „ 33,017 22,391 -- United Kingdom 13,810; Belgium- 
Luxembourg 8,581. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $74 $14 $13 Sweden $1. 
Salt and brine» _ _ ___ thousand tons. .. 1,604 1,721 hd 7513 90; Finland 54; unspecified 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 5327,100 5326,600 _. Czechoslovakia 82,000; Sweden 
38,840; unspecified 128,904. 
Sulfate, manufactured |... 18,542 3 d All to Chile. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
thousand tons 29 2 _. Italy 1. 
Worked do— 29 (3) -- Mainly to Norway. 
Gravel and crushed rock? do... 339 240 _. NA. 
Limestone other than eee 58 
DE c -— 
Quartz and quartzite |... do— 3 (3) ete All to Austria. 
Sand other than metal-bearing 
do— 44 35 zs n 23; Austria 10; Vugoslavia 
Sand and gravel ds do- 2,246 1,893 — All to West Germany. 


See footnotes at end of table. 
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986P 2 : 
d Unid Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
pie Lorie native and 
MEO PPM ot ate t ROS 426 m 
Colloidal, e sublimed _ 2 BP 
Dioxide. — 2 Re S 21 ae All to Belgium-Luxembourg 
Sulfuric acid... ---- 522,965 530,815 E 9 5, ae ; Denmark 599; 
unspecified 
aoe steatite, soapstone, pyrophyllite _ _ 68 As 
er: 
/ A 92,778 15,375 T arde (o eo ; Hungary 2,644; Aus- 
tria 
Slag and dross, not metal- bearing 47,093 27,051 M Finland 26,494; United Kingdom 531; 
Denmark 26. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon blacek kk 3,554 2,825 sis Czechoslovakia 1,129; Yugoslavia 283; 
Italy 228. 
Anthracite and bituminous 
thousand tons 335 337 ac Poland 314; United Kingdom 23. 
Briquets of anthracite and bituminous 
coal... 222222 clc oL do. ... 13 3 A. Mainly to United Kingdom. 
Lignite including briquets do- 3,313 3,485 — West Germany 1,208; Czechoslovakia 
661; Austria 384. 
Coke and semicoke_________ do 422 279 HM United noon 106; Norway 55; 
Canada 38. 
Gas, manufactured® 
million cubic feet. 484 413 -- NA. 
Peat including briquets and litter 2,094 45 — Denmark 24; Austria 21. 
Petroleum: 
Crude_ thousand 42-gallon barrels. .. iius (3) —— All to Morocco. 
Refinery products: 
Liquefied petroleum gas 
do- 120 67 EN Italy 46; Austria 19; Belgium- 
Luxembourg 2. 
Gasoline do- 56,178 55,819 es vr 326; France 20; unspecified 
Mineral jelly and wax do- 90 66 aes West Germany 21; Netherlands 9; 
Sweden 8. 
Kerosene and jet fuel -do _ _ _ 97 122 ae Hungary 101; Sweden 20. 
Distillate fuel oil do_ ___ 54 550 55,289 DUM Mainly to Sweden. 
Lubricants _________ do— 494 442 3 Mainly to Austria. 
Residual fuel oil_ - do... 429, 138 426, 813 — Denmark 1,728; Norway 1, 663; un- 
specified 20, 148. 
Bitumen and other residues 
do... 523 1 E Mainly to Austria. 


PPreliminary. NA Not available. 

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the German Democratic Republic, 
this table should not be taken as a complete presentation of this country's mineral trade. Unless otherwise specified, 
these data have been compiled from United Nations information and data published by the trading partner countries. 

?Totals for 1986 exclude imports by the Federal Republic of Germany. 

SLess than 1/2 unit. 

“Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 

5Official Trade Statistics of the German Democratic Republic. 
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Table 3.—German Democratic Republic: Apparent imports of mineral 
commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Ash and residue containing aluminum 
. including alloys: 


Antimony: Oxide s 
Cadmium: Metal including alloys, all 
if REL LI LPs 
Chromium: 
Ore and concentrate, CraOs content? _ 
Oxides and hydroxidees 
Cobalt: Oxides and hydroxides _ _ _ _ _ _ — 
Columbium and tantalum: Metal includ- 
ing alloys, tantalum___________~- 
Copper: 
Ore and concentrate 
Oxides and hydroxides 
Ash and residue containing copper 
Metal including alloys: 
Sn eene ee 


Unwrought |... ........- 


Semimanufactures _________ 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands. .. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite, Fe Content 


ousand tons 
Metal: 
Scrap cuo Lene do... 
Pig iron, cast iron, related mate- 
FiOS —— ese do— 
Ferroalloye: 
Ferrochromium 
Ferromanganese_ _ — — _ — — — 
Ferromolybdenum — _ — — — 
Ferrosilicon-— a 


Unspecified 


Steel, primary forms 
thousand tons 


Semimanufactures: 
Bars, rods, angles, sha 
section dics 
Universals, plates, sheets 
do ... 
Hoop and strip _ do... 
Rails and accessories P 
Unc 
Wire do— 


Tubes, pipes, fittings 


Castings and 9 rough 
8 


See foot notes at end of table. 


1985 


3208,400 
70,677 


42,583 
25,495 


9,851 
49,943 
13,253 


$169 


2,681 
886 


1,103 


321 
75,000 
4 


77 
12,598 


111 


599 
3,083 
152 
180 


1986 2 


United 
States 


3178, 100 EP 


21,822 m 
18 eet 


30 
33,155 as 
16,030 e 
60 E 


4,021 eed 
17,894 m 
1,220 1 


$45 ie 


2,098 oe 
986 ze 


Sources, 1986 
Other (principal) 


Hungary 140,460; Yugoslavia 3,716. 

Hungary 23,920; West Germany 
3,869; France 24. 

All from United Kingdom. 


United Kingdom 14. 

Yugoslavia 23,280; Hungary 8,625; 
France 1,013. 

Hungary 8,286; Yugoslavia 6,981; 
Belgium-Luxembourg 406. 

France 54; Netherlands 6. 


All from Japan. 


NA. 
All from United Kingdom. 
All from Netherlands. 


All from Morocco. 
All from Netherlands. 
All from Belgium-Luxembourg. 


Netherlands 1,406; Switzerland 1,018; 
Belgi ium-Luxembourg 962. 
Chile 6 307; 0 » 162; Belgium- 


Luxembourg 3,01 
Yugoslavia 1 54; France 59; Italy 25. 


All from Netherlands. 


U.S. S. R. 1,472; India 452; Sweden 111. 


U.S.S.R. 248; United Kingdom 213; 
France 72. 


Italy 30; Spain 21; unspecified 1,106. 
All from Netherlands. 

NH from United Kingdom. 

All from Yugoslavia. 


France 110; Belgium-Luxembourg 91; 
unspecified 5,741. 


PEEL 
Belgium-Luxembourg 20; France 5; 


unspecified 77 


Mainly from U.S.S.R. 
U.S.S.R. 509; Czechoslovakia 38; 
x eau 2,544 


NA. 
West Germany 6; Belgium-Luxem- 
bourg 1; unspecified 17. 


Yugoslavia 25; Czechoslovakia 22; 
unspecified 211. 


Hungary 1; Yugoslavia 1; unspecified 
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Table 3.—German Democratic Republic: Apparent imports of mineral 
commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P 2 . 
i united Other (principal) 
METALS —Continued 
Lead: 
Oxndes nv et 18 9 € All from Netherlands. 
Ash and residue containing lead eM 219 RN United Kingdom 191; Belgium- 
Luxembourg 28. 
Metal including alloys: 
Scrap o oret eS rt 7,307 1.849 -—-— Netherlands 1,355; United Kingdom 
389; Denmark 105. 
Unwrought ------------- 7,179 8,231 = een 7,361; Italy 852; Netherlands 
Magnesium: Metal including alloys, 
dio m JJ 8 149 111 NT Yugoslavia 86; Italy 25. 
Ore and concentrate, metallurgical- 
grade, Mn content 319,500 330,200 -- Mainly from U. S. S. R. 
Oxide ——— — ð ĩ ĩ ET 3 — United Kingdom 2; Japan 1. 
Mercury 76 pound flasks  .. 1.044 za 
Molybdenum: Ore and concentrate 31 153 T "epum. Luxemburg 184; Nether- 
Nickel: 
Matte and speiss, Ni content: 631 cc 
Oxides and hydroxides ________ _ 1,028 = 
Ash and residue containing nickel .. 330 903 — All from Belgium- Luxembourg. 
Metal including alloys: 
Unwrou ght 245 186 -- Finland 180; Belgium-Luxembourg 6. 
Semimanufactures . _ 132 20 __ All from United ingdom. 
Platinum-group metals: iris including 
alloys, unwrought and arl wrought 
value, usanda - $13,290 $498 cat Italy $830; United Kingdom $167; 
Switzerland $1 $1. 
Silver: Metal including alloys, unwrought 
and partly wroughgt do... $102,818 $937 $24 United Kingdom $116; Italy $105; 
Switzerland $29 
Tin: 
Oxidee s! 4,313 = 
Metal including alloys, semimanu- 
eure 59 E 
Titanium: 
Ore and concentrate 1,840 1,775 zi All from Netherlands. 
Oxides -—----------------- 13,556 1,064 73 Yugoslavia 4,545; Finland 2,446. 
Metal inclu alloys, all forms m 2 — All from Japan. 
" n: Ore and concentrate 114 T 
inc: 
Ore = concentrate 85,571 8.764 ui All from Sweden. 
JJ 8 110 30 zu All from France. 
Blue 7 JJC 79 me 
Ash and residue containing zinc. — — — 6,810 NE 
Metal including alloys: 
Stren: ume ee 206 — 
Unwrought_ ------------- 21,998 7,652 ER oe 5,209; Finland 1,300; Italy 
Semimanufactures |... 1,352 231 -- Norway 223; Austria 7; Yugoslavia 1. 
reoni; Ore and concentrate 21 77 "e All from Netherlands. 
er: 
Ores and concentrates — 96 1,804 -- All from Norway. 
Oxides and hydroxides |... 63 16 -- United om 12; Netherlands 4. 
Ashes and residues 10,484 3,165 ae Piano 1,935; Italy 341; Sweden 358. 
Base metals including alloys, all forms 19,935 105 1 d 58; Sweden 4 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Drs Corundum, emery, pumice, 
tope CR 71 5 ie All from Japan. 
Artificial: Corundum .........- 3,502 49 = Do. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands_ _ $219 $21 __ N ee $17; Belgium-Luxem- 
urg $4. 
onnan and polishing wheels and 
MN aa ODS T 358 226 — Austria 206; France 8; Yugoslavia 5. 
Perea , crude? 6» ET NE 54,600 55,700 _. NA. 
Barite and witherite_____________ 3,240 ae 
Boron materials: 
Crude natural borates.. _ - 180 ae 
Oxides and acids 2,943 AS 


See footnotes at end of table. 
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Table 3.—German Democratic Republic: Apparent imparts of mineral 
commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P 3 : 
i e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cement® ____________________ 10,400 18,900 -— NA. 
M 55 onc A 633 214 P All from France. 
Clays, crude: 
Bentonite _________________ 5,267 6,232 S All from Hungary. 
Chamotte earth. ___________-_~- 123 224 T" All from Italy. 
Fuller’s eartna¶nn 736 102 o All from United Kingdom. 
Kaolin ---—---------------- 31 400 35.000 _. Czechoslovakia 1 000, pated King- 
dom 923; ‘unspecified 3,07 
Unspecified 2,568 are 
Diamond: 
Gem, not set or strung 
value, thousands $72 $120 t All from puisse eng d 
Industrial stones do- $2,207 ,099 -- Belgium- Luxembourg $2,691; United 
Kingdom $360; Switzerland $48. 
Diatomite and other infusorial earth .. _ — 1,082 1,627 ES All from France. 
Feldspar, fluorspar, related materials 3,886 13,606 es Norway 9,506; Sweden 4,100. 
Fertilizer materials: 
Crude, n. ess 10 ae 
Manufactured: 
Ammon ia 17,590 dem 
Nitrogenous, Na content... 57 000 54,600 _. NA. 
Phosphatic, P2Os content 6,454 533 200 ie Morocca 10 T MN Tunisia 4,656; un- 
specifi 
Unspecified and mixed_ - -- ——- 4,081 66,879 zu Austria 65, 000; Sweden 1,879. 
Graphite, natural®_____________- 6,634 5,289 -- NA 
Gypsum and plaster ____________~- 58 5 .. sweden 3; Austria 2. 
Magnesium compounds ) 56,864 11,682 __ Czechoslovakia 11,156; Austria 526. 
Mica, all forms 1,124 1,212 -— India 568. 
Phosphates, crude, P20s content? 
thousand tons. . 424 437 NE U.S.S.R. 333; Jordan 43. 
Pigments, mineral: 
Natural, crude -------------- 73 Set 
Iron oxides and hydroxides, processed 21 81 -- Belgium-Luxembourg 58; Spain 23. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands $60 $4 — All from United Kingdom. 
Synthetic do— $56 "—-— 
Salt and brin ee 10 s 
Sodium compounds, n.e.s.: Carbonate, 
manufactured |... A 24 _. All from Yugoslavia. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 140 3,697 ENS Hungary 2,756; Sweden 741; Italy 
Workeddd 324 215 -- All from Italy. 
Gravel and crushed rock 305 293 MM eyes ee 266; Netherland 24; Aus- 
tria 
Quartz and quartzite ! 8,11 TS 
Sand other than metal-bearing _ _ — — 179 22 _. All from Italy. 
Sulfur: 
Elemental, crude including native and 
byproduct - -- ------------- 139,000 134,500 me All from Poland. 
Diox ider 3,981 eats 
Sulfuric acidſq 51,400 518,500 82 Italy 6,300; unspecified 12,200. 
Hes steatite, soapstone, pyrophyllite .. 3,168 701 S Austria 695; Belgium-Luxembourg 6. 
ther: 
e TENE PES 16,422 60 ee All from Austria. 
Slag and dross, not metal-bearing _ _ _ 12,963 771 -— All from Sweden. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 584 5 Ls Do. 
Carbon blacecõc kk 44, 805 28,312 d U. S EE 23,777; Sweden 2,559; France 
Coal: 
Anthracite and bituminous? 
thousand tons_ _ 5,098 7,014 ae U.S. S. R. 4,541; Czechoslovakia 784; 
Poland 642. 
Lignite includin ng briquets do- 203 C 
Coke and semicoke ________ do____ 1,730 1,882 5 


See footnotes at end of table. 


U.S.S.R. 991; Czechoslovakia 402; Po- 
land 142. 
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Table 3.—German Democratic Republic: Apparent imports of mineral 
| commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1985 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Gas, natural: Gaseous? 
million cubic feet... 218,985 
Peat including briquets and litter 75 
Petroleum: 
Crude? 
thousand 42-gallon barrels... 167,308 
Refinery products: 
Liquefied petroleum gas 
do... 142 
Gasoline do- 110 
Mineral jelly and wax .. do- 4 
Kerosene and jet fuel do- 59 
Distillate fuel oil do... 538 
Lubricants ________ do ... 139 
Residual fuel oil do... 167 
Bitumen and other residues 
do... 75 
Bituminous mixtures. . do- ($) 
Petroleum coke |... do... 148 
Unspecified |... do... 6 
PPreliminary. NA Not available. 


Sources, 1986 
1986P 2 : 
alee Other (principal) 
248,402 — All from U.S. S. R. 
163,273 _. USSR. 125, 442. 
85 -. Italy 58; Spain 26; Belgium- 
Luxembourg 1. 
1 Pe Mainly from Italy. 
3 PNA All from Yugoslavia. 
($) ea Mainly from Sweden. 
229 _. NA. 
170 -- NA. 
29 -- Yugoslavia 28. 
($) er All from Sweden. 


1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the German Democratic Republic, 
this table should not be taken as a complete presentation of this country's mineral trade. Unless otherwise specified, 
these data have been compiled from United Nations information and data published by the trading partner countries. 

Totals for 1986 exclude exports by the Federal Republic of Germany. 

SOfficial Trade Statistics of the German Democratic Republic. 


*Less than 1/2 unit. 


5Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


COMMODITY REVIEW 


The GDR mined small quantities of cop- 
per, iron, nickel, silver, tin, and uranium. 
Although metal mining in the GDR dates 
back to the Middle Ages, imports of concen- 
trates, scrap, and finished metals have re- 
placed the dwindling domestic reserves. The 
mining of industrial minerals and coal was 
more extensive, especially of lignite, potash, 
and rock salt, much of which was exported. 
Virtually all minerals, or 93% in 1983, were 
extracted by surface mining methods, 
57.6% of which was lignite and 35.2% was 
building and various silicate materials.* 


METALS 


Aluminum.—Ore and concentrate were 
imported mostly from Hungary and Yugo- 
slavia for domestic processing. The GDR 
published official production statistics for 
metallurgical-grade alumina only, although 
primary aluminum metal production was 
listed occasionally in national economic 
plans; it was 68,264 tons for 1986.“ Almost 
one-half of the country's metal requirement 


was imported, mostly from Hungary and 
Yugoslavia. About 30% of the metal was 
exported, mostly to FRG. There were two 
operating aluminum smelters and one alu- 
minum metal products plant. | 

Copper.—Copper-bearing shale was min- 
ed from two localities in the southeast- 
ern foothills of the Harz Mountains, the 
Sangerhausen ore district. Mining was un- 
derground at depths of 900 to 2,900 feet. 
Mining of copper shales around Mansfeld 
ceased in 1968. Reportedly, a 2,300-foot-deep 
ventilation shaft was sunk at Mansfeld, 
northeast of Sangerhausen. It was a part of 
the VEB Mansfeld Kombinat Wilhelm 
Pieck mine development program. Copper 
ore production was not reported by the 
GDR, but the 1987 national economic plan 
listed production at simply 48, 000 tons, 
most likely a gross weight concentrate of 
perhaps 25% copper content.“ Domestic 
mining continued to decline, and most of 
the metal production was based on import- 
ed materials and the recovery of scrap, 
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which was imported from various sources. 
The U.S.S.R. supplied the GDR with cath- 
odes. 

Iron and Steel.—The iron and steel in- 
dustry was the mainstay of the GDR's 
heavy industry, ranking 20th in world pro- 
duction, just below the Republic of South 
Africa. The production continued to rise 
virtually uninterrupted from 3,207 tons in 
1959 to its record level in 1987. This was not 
a small accomplishment because the Soviet 
Union supplied most of the iron ore require- 
ments from the Krivoi Rog surface oper- 
ations hundreds of miles away in the 
Ukraine. For all practical purposes, domes- 
tic extraction of iron ore ceased in 1970 
because of unprofitability. . 

Three complexes, VEB Qualitats-und 
Edel-Stahlkombinat in Brandenburg, VEB 
Bandstahlkombinat “Hermann Mattern“ 
(BHM) in Eisenhuttenstadt, and VEB 
Rohrkombinat Riesa in Riesa, produced raw 
steel in six steel works. A number of mod- 
ernization and expansion projects were 
planned for startup in the new 5-year plan 
that starts in 1991. A new hot-strip mill at 
VEB Eisenhuttenkombinat Ost (EKO) of 


BHM was the major new project. EKO had 


no hot-rolling capacity. Slabs from the 
work’s LD converter shop, built by Austria’s 
Voestz-Alpine AG, were rolled at other 
works in the GDR, and in FRG, with hot coil 
returning to EKO for cold rolling. The 
U.S.S.R. was to assume the overall direction 
of the project, with some participation from 
FRG, Japan, and the United Kingdom." 

Lead and Zinc.—The GDR relied totally 
on imports for its lead and zinc require- 
ments. Mining ceased in about 1978 due to 
poor grade and ore depletion. The larger 
refinery and two smelters were in Frei- 
berg, and they were managed by the VEB 
Buntmetall lead-zinc-silver complex. The 
GDR’s lead and zinc metal production was 
not reported, but the 1987 national econom- 
ic plan listed 21,100 tons of zinc for the first 
time in many years, without any further 
clarification. 

Nickel.—Mining of low-grade ore Conti: 
ued at small quantities. All production was 
from two small surface mines near St. 
Egidien in the southeast. Production statis- 
tics continued to be withheld. There were 
three operating smelters whose output was 
based mostly on imported materials. 

Silver.—The mining of silver in the vicin- 
ity of Freiberg was over 800 years old in 
1986.1? It started in the Old Elizabeth Mine 
in 1168 and by some accounts ceased in 1969 
because of unprofitability.* In addition 
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to silver, lead and tin were also mined. The 
ore was extracted from thin veins, 15 to 30 
centimeters in width, with 30° dips, and 
steeply dipping 2-meter-thick veins. The 
GDR also recycled metal scrap for the 
production of silver. 

Tin.—Tin ore was mined at Altenberg 
and Ehrenfriedersdorf in the Erzgebirge 
area along the southeastern border, by VEB 
Bergbau-und Huttenkombinat Albert Funk. 
A stockwork was mined at Altenberg, whose 
center collapsed because of older under- 
ground workings. The mine was opened in 
1440 to the depth of 150 meters, and was 
mining at a depth of 250 meters in the late 
1980's. The ore was also extracted at the 
surface. The coarse-grained ore was benefi- 
ciated by gravity separation and the fine- 
grained by flotation methods. At Ehren- 
friedersdorf, the ore was mined from steeply 
dipping 5-meter-thick beds at about 300- 
meter depths and beneficiated by gravity 
separation methods.“ The production of tin 
was not reported in official statistics, but 
was listed as 2,400 tons in the 1986 national 
economic plan." 


INDUSTRIAL MATERIALS 


Barite and Fluorspar.—All mining was 
underground from 0.5- to 3-meter-thick | 
veins at 500-meter depths in the Harz 
Mountains and the Thuringian Forest areas. 
in the southwestern part of the country. 
Barite was concentrated by flotation at the 
Lengenfeld plant. Reportedly, a new flota- 
tion method using new reagents was devel- 
oped for alluvial spar concentration. The 
work was done by the Mining Academy of 


Freiberg in Karl-Marx-Stad, in cooperation 


with the VEB Kombinat Kali at Sonderhau- 
sen. | 
Clays (Kaolin).—Most of the GDR's ka- 


' olin deposits were in the southeastern part 
of the country, between Leipzig and Dres- 


den. The largest deposits were at Brachwitz, 
Bortewitz, Caminau, Kemmlitz, Pommlitz, 
Querbitzsch, and Seilitz. VEB Vereinigte 
Kemmlitzer Kaolinwerke, the major pro- 
ducer, managed about 15 surface mines. 

The ore grade continued to decline, re- 
quiring more overburden to be removed and 
stacked, resulting in higher costs and less 
production. The kaolin was used primarily 
by the ceramics industry. 

Magnesium.—All of the GDR's magne- 
sium was produced from magnesium-rich 
brines as a byproduct of potash mining and 
processing. VEB Kombinat Kali managed 
one plant at Sonderhausen and another at 
Teutschendal, at a combined approximate 
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capacity of 30,000 tons per year. 

Potash.—Potash was one of the few com- 
modities that continued its steady expan- 
sion. After the U.S.S.R. and Canada, the 
GDR was the third largest producer, with 
about 12% of world output. It was also the 
third largest exporter of the material, after 
Canada and the U.S.S.R., and shipped about 
1796 of world exports. Kali Bergbau han- 
dled all foreign transactions for its parent 
company VEB Kombinat Kali. The Kombi- 
nat expanded its compaction and packing 
plant in 1980, so that about 2496 of its 
potash was exported in granular form. The 
port of Wismar on the Baltic Sea was the 
main loading facility. Almost all of the 
potash produced was used as fertilizer by 
the domestic agriculture industry. Report- 
edly, Kalibetrieb Werra at Merkers improv- 
ed its operation, which resulted in an addi- 
tional 20,000 tons of material. The improved 
method was a crystallization process that 
reused effluent, which contained potash 
salts in solution from the operating potash 
plant. 

Salt.— The production of marine salt has 
remained more or less the same for the past 
10 years and was officially reported. The 
mining of rock salt increased steadily, al- 
though not significantly, and production 
was not reported. Most of the rock salt came 
from the Bernburg underground mine; 
some of the salt was also extracted by 
solution mining from brines. 


MINERAL FUELS 


Lignite continued to contribute signifi- 
cantly to the GDR's economy, remaining its 
most important mining activity. The GDR 
also maintained its role as the world's 
largest producer of lignite. All mining was 
by surface methods; underground mining of 
anthracite ceased in 1978 because of com- 
plex geologic conditions. There were from 
95 to 40 open pit mines, ranging from 100 to 
200 feet in depth. Two new surface mines 
were reportedly put on-stream in 1987. Min- 
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ing technology was inadequate for deeper 
mining and the quality of coal also decreas- 
ed, especially the salt content. The high 
moisture content, at about 70%, may have 
caused a drop in lignite production during 
the severe 1986-87 winter because of freez- 
ing conditions. The demand for energy was 
still rising and energy conservation meas- 
ures were in effect to counteract the diffi- 
cult mining conditions and high cost of 
operations. Lignite reserves were estimated 
to last well into the next century, therefore 
remaining the GDR's only dependable do- 
mestic source of energy. 

Although exploration for natural gas con- 
tinued, this fuel constituted a small per- 
centage of the available energy. Nuclear 
power also was an insignificant contributor 
of electricity, with only one plant operating. 
The GDR continued to rely on the U.S.S.R. 
for crude oil requirements. 


I Physical scientist, Division of International Minerals. 
is an organization of the following 10 centrally 

planned economy countries involved in economic coopera- 
tion and coordination: Bulgaria, Cuba, Czechoslovakia, the 
German Democratic Republic, Hungary, Mongolia, Po- 
land, Romania, the U.S.S.R., and Vietnam. Yugoslavia has 
permanent observer status. 

*The GDR mark (M) is not convertible, and the official 
VVCTTJVVTVVVCTCTCCC mese Se 
value. Foreign trade 


res, however, are denoted in 
valuta marks (VM), which are convertible. The rate of 
valuta marks converted to U.S. dollars in 1987 was taken 
as VM1.82 - US$1.00. 

*Donovan, B. Honecker's Policy of Small Steps. Radio 
Free Europe Research, RAO Bac und Report 23 (Ger- 
man Democratic Republic). Feb. 17, 1988, p. 2. 

Neu Deutschland (East Berlin). Jan. 23-24, 1988, 


pp. 3-6. 
Staatlichen Zentralverwalturg fur Statistik Statis- 
tisches Jahrbuch 1987, der Deutschen Demokratischen 
Republik. Staatsverlag (East Berlin), 1987. 
ork cited in footnote 5. 
trzodka, K. Der Bergbau der GDR und seine 
Folgelandschaft. Neue Bergbautechnik (Leipzig), No. 6, 


June 1987, p. 201. 
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12Arnold, W. 800 Jahre Be t Freiberg. Neue 


Bergbautechnik (Freiberg), No. 7, July 1986, pp. 247-251. 

1 5 E. A. (ed.). Gornaya entsiklopediya (Min ing 
Payee ia). Sovetskaya entsiklopediya (Moscow), 1986, 
v. 2, p. 28. 
14Work cited in footnote 13. 

is Work cited in footnote 9. 

16Coope, B. The World Magnesia Industry. Ind. Miner. 
(London), Feb. 1987, pp. 28-30. 

17Mining Journal (London). Nov. 18, 1987, pp. 391-392. 


Digitized by Google 


The Mineral Industry of the 
Federal Republic of Germany 


By George A. Rabchevsky! 


The Federal Republic of Germany's (FRG) 
automobile industry suffered a sharp drop 
in new car sales early in 1987, and the steel 
industry faced further production cuts and 
plant closings because of poor export de- 
mand and strong competition. Because of 
impending production decreases, thousands 
of steel workers were planned to be laid off 
in North Rhine-Westphalia, causing work- 
ers' strikes. The coal industry was also hard 
hit by the appreciation of the deutsche 
mark, forcing the Government to increase 
subsidies and raise special coal taxes paid 
by the electricity consumers. 

The FRG's real economic growth in the 
1980's weakened considerably compared 
with the growth in the previous three dec- 
ades. The gross national product (GNP) at 
$1,125.1 billion* was third largest among 
the market economy countries, exceeded 
only by the United States and Japan. In 
1987, the GNP reportedly grew by only 
1.7% in real terms, compared with 2.5% in 
1986, and 2% in 1985. The weak U.S. dollar 
and bargain prices for oil and imported raw 
materials partly contributed to the slow 
growth of the economy. 

The country's general economic condi- 
tions declined, especially in the north, 
where restructuring and/or closure of steel 
mills and mines resulted in decreased out- 
put and persistent unemployment, necessi- 
tating increasing subsidies to steel, coal- 
mining, and shipbuilding industries. The 
south, on the other hand, continued to 
prosper, offering employment to displaced 
workers in the north. Although the unem- 
ployment situation decreased slightly in the 
FRG in comparison with previous years, the 
total number of unemployed remained vir- 
tually unchanged at 2.23 million workers. 
Moreover, the country's private sector had 


the highest employment costs in the world 
and the highest rate of taxation on corpo- 
rate profits. Also, the unwillingness of 
workers to relocate or retrain contributed 
to the FRG's high public relief and taxation 
programs. Throughout the country, union 
workers from the North Rhine-Westphalia 
and the Ruhr Valley areas staged demon- 
strations and strikes to protest working 
conditions. The number of strikers affected 
included 2.5 million members of IG Metall, 
the metal workers' union, out of a total of 
about 3.9 million metal workers in the 
country. Workers' demands included a re- 
duction of the 38-hour workweek to 36.5 
hours. À metal worker in the FRG spent 
1,669 working hours per year on the job, 
compared to Japan with 2,104 hours and the 
United States with 1,920 hours. The metals 
industry generated about 20% of the coun- 
trys GNP. 

North Rhine-Westphalia was the most 
industrialized state in the country. The 
chemical industry was the largest industri- 
al sector, followed by machine tool and food 
processing industries. The iron and steel 
industry ranked fourth with a 1986 turn- 
over of $18.4 billion, followed by automo- 
bile manufacturing and electroengineering. | 
Coal mining was in seventh place with a 


turnover of $14.9 billion. About 38% of the 


500 largest companies in the FRG were in 
North Rhine-Westphalia. Ten firms in the 
State ranked among the FRG's top 20 com- 
panies. The Ruhr Valley area to its south, 
on the other hand, was an economically 
depressed region, with low employment as a 
result of the coal and steel industry crises. 
Coal subsidies continued; only about 2096 of 
FRG's coal mines were competitive. 

A new law on venture-capital corpora- 
tions, unternehmungs-beteiligungs-gesell- 
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schaften (UBGG), went into effect at the 
beginning of 1987. UBGG was designed to 
provide an entry to the stock market for 
medium-size enterprises. The first compa- 
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nies to take advantage of the new law were, 
reportedly, from the State of Bavaria in the 
south, where the last operating iron ore 
mine was shut down during the year. 


PRODUCTION 


The FRG has had a long history of mining 
and metals production, and it was relatively 
well endowed with certain mineral re- 
sources. However, changing world trade 
patterns and technologies altered tradi- 
tional smokestack industries, resulting in 
declining production and mine closures. 
Instead, mining, minerals, and metals pro- 
duction industries have been largely re- 
placed. by the FRG's technology-intensive 
industries. Most major heavy industries, 
such as the steel and chemical industries, 
began in the late 1850's and eventually 
transformed themselves into high-tech- 
nology manufacturers and materials proces- 
sors. Total research and development ex- 
penditures in 1987 amounted to about $35 
billion, or more than double the 1977 level. 
Research and development accounted for 
2.5% of GNP, placing the FRG in second 
place behind Japan and ahead of the United 
States. According to some analysts, many 
traditional metal markets were under at- 
tack from industrial minerals such as plas- 
tics, ceramics, and silica and carbon fibers, 
and the FRG metals industry sought new 


means to apply high technology in metals 
processing to stay competitive.* For exam- 
ple, Vereinigte Deutsche Metallwerke AG 
(VDM), the wholly owned subsidiary of 
Metallgesellschaft AG (MG), and Special 


Metals Corp. (SMC), a subsidiary of Astro- 


Tech International Inc. of the United 
States, agreed to cooperate in the European 
and U.S. markets. VDM and SMC planned 
to undertake joint research and develop- 
ment into various fields, such as special 
alloys or electronics applications.* 

The FRG planned to drill the deepest hole 
in the world near Erbendorf in the Upper 
Palatinate, the State of Bavaria, as part of 
the International Lithosphere Program, at 
a cost of $273 million. The 14-kilometer 
deep hole would provide more data on the 
structure of the earth’s crust, the possibili- 
ties of harnessing geothermal heat, and 
exploration for mineral deposits such as oil, 
gas, and ores. The deepest borehole to date 
is in the Kola Peninsula; it was drilled by 
the Soviet Union to a depth of 12.5 kilome- 
ters. 


Table 1.—Federal Republic of Germany: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 19867 1987* 
METALS 
Aluminum: 
Bauxite, gross weight ________________ 859 343 215 410 400 
hr aa P thousand tons 1,580 1,701 1,657 1,560 1,320 
rimary _______________- do— 743 777 745 765 730 
Secondary: 
Aya 7. E E, do-..- 387 402 415 441 460 
Unalloyed ____________ do— 41 44 44 40 35 
88 ium metal, smelter err 1,094 1,111 1,095 1,185 1,200 
pper: 
Mine output, Cu content |... 1,209 1,046 857 834 21,483 
Smelter: 
imary-— -—---------------—- 159,100 148,800 1152, 400 161,900 161,000 
Secondarr /n 94, 76,700 94,600 76, 700 76, 500 
„ esee 253, 600 225,500 247,000 238,600 237,500 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986” 1987* 
METALS —Continued 
Corea] Contin 
—Continued 
Refined including secondary: 
Electrolytic. - - - --- --------—-— 832,846 297,854 380,084 $89,052 2399,918 
Fire-refined _......_-._____ _ 87,928 181,144 184,131 82,948 es 
m Total. ccc Sr luc cL 420,774 ©378,998 1414, 165 7 *422,000 2399,918 
Mine Metal including Au content troy ounces... 1,900 1,500 1,200 1,200 
uding secondary... --——-— do 350, 000 350,000 350,000 350, 000 350, 000 
Iron and steel: | 
Iron ore and concentrate: | 
Gross weight thousand tons 976 977 1,084 7M 2247 
Fe content NE 219 298 309 212 268 
Pig iron — === d 26,598 30,208 31,531 29018 — 28,517 
furnace erromanganeee, spiegel: 
eisen, icoůnn 174 309 205 256 260 
Ferroalloys, electric furnace do. 119 156 7171 206 185 
Steel, cruso do— 35,729 39,389 40,497 37,184 236 248 
Semimanufactures do- 26,061 27,957 28,919 27,540 227,437 
Mine output, Pb contnntttk t 28,528 20,998 20,496 16,786 218,844 
Smelter: 
Primary.. ---------------—- 116,216 102,289 109,674 111,092 2113,601 
Secondary ____ ~~ ~______- 236,259 254,944 246,586 ,529 229,880 
6111 a 352.475 357,283 — 856260 388,621 342981 
Refined: | 
Primary isk oe oe 217,000 191,900 181,000 182,000 160,700 
ems Mee eet Ah ena Some eae 135, 500 165,300 175,800 184,500 3182,800 
ff.... ees 852,500 857,200 856,300 866,600 2343,000 
8 ue T6-pound flasks. - 2,005 2n ec te Ben 
Nickel metal including secondary® * |... 1,200 1,000 700 Az ues, 
Patnam NEE ESE NAA troy ounces. . 2,450 2,000 2,200 1,800 2,000 
ver: 
Mine output, Ag content 
thousand troy ounces 1,167 1,225 1,090 884 31,736 
Metal including secondary? |... PETER 18,600 21,500 20,500 20,000 000 
Tin metal including eer etd 3 417 417 400 850 300 
Mine output: 
Zn content 113,500 113,100 117,600 103,706 3102,153 
Zn content, recoverable ____________ 92,562 92,467 95,505 84,786 380,542 
Metal, unwrought, unalloyed | 
MANO K 328,689 325,567 939,876 344, 309 348,280 
Secondary —— ------------------ 27, : i 26,622 229,281 
Tetál ß 856,537 356,392 367,763 870,981 3371,561 
INDUSTRIAL MINERALS 
Abrasives: Artificial corunduiuiunmnm 74.201 88.962 91.506 92,000 90,000 
Barit8 we mauu ee Eam Cs ,965 166,568 171,269 201,565 185,000 
Bromine-________-_-__---_------_- 3,136 3,906 3,077 72,500 500 
Cement and clinker: 
nant (excluding clinker) . thousand tons 80,466 28,909 25,158 26,580 25,800 
PR PETENS DIOC eens Ota.) 8 702 742 5 599 870 
ES clay excluding klebsand -- _ da 5,792 €5,800 5,884 5,584 5,500 
Kaolin, marketable |... — do- 407 360 410 512 500 
Bl Hnc. cel aL do- 601 628 1.595 1.319 1.800 
Other erton d do- 75 69 75 80 75 
iatomite similar earth, market able 44, 195 49,009 48,427 49,432 49,000 
Feldspar, marketable _.——- ---- ---------- 330,000 297,850 822,000 905, 000 300, 000 
Fluorspar, marketable: 
JJ ĩðW K NI ee 69,646 72, 098 74,824 79,951 79, 650 
Metallurgical- grade 11,064 11,170 8,314 8,883 8,850 
Totál ncn a 80,707 83,268 83,138 88,834 88,500 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities: 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986” 1987° 


INDUSTRIAL MINERALS —Continued 


Gra ne 
2 ORE eee CR RT EA 19,754 18,756 20,958 23,226 22,000 
Marketable’ JJ 12,012 12,356 12,798 18,233 12,000 
Gypsum and anhydrite, marketable 
thousand tons 1,721 2,485 2,262 2,367 1,900 
Lime (hydrated), quicklime, dead-burned 

dolomite ___________________ do- 6,871 6,941 6,845 6,476 26,111 

Nitrogen: N content of ammonia __ _ __— do... 1,708 1,963 1,908 1,570 31,931 
Phosphates: Thomas slag-based fertilizer, 

PsOs content do 93 62 6 54 50 
Pigments, mineral, natural „ 19,886 16,178 15,764 11,365 12,000 
Potash, KO equivalent 

Crude, Finrketable 3 thousand tons_ _ 87 92 88 85 384 
Chemically processed... 8 2.332 2,553 2,495 2,076 22,115 
§»ð—ĩA do- 2,419 2,645 2,53 2,161 22,199 
Crude and washed do- 645 1,018 690 612 2580 
55 SEV EVETREEN TETE N SEN 200 855 207 215 205 
mar e concentrate, gross weight 
* 8 ENS 554 514 512 411 200 
Quartz, quartzite, glass sand 
1 nol cuc E do... 831 362 846 839 3290 
Quartz = groun 555 do- 337 316 304 317 2316 
Quartz sand, unground an san 
" do... 7,891 7,195 7,021 6,557 26,128 
Salt, marketable 
J7ö·ÜL“u᷑⁰ A ile do 6,265 7,110 9,654 9,115 9,200 
Marine and other do— 4,603 5,102 3,426 987 4,000 
Sodium compounds 
l! do- 1.218 1.364 1.412 1,442 31,448 
Sulfate, synthetic |... do... 125 128 139 163 165 
Stone, sand and gravel: 
Dimension stone thousand cubic meters. _ 291 291 254 257 3264 
Limestone, industrial thousand tons 44,871 43,505 40,403 40,267 241,059 
Crushed and broken stone — 91,445 97,439 94,072 101,189 299, 755 
Slate oe mo meme Ee ade do— 62 23 28 €25 222 
note lava and lava sand dd en. HER E er a 1,651 7,600 
SER ear eee i eae M ee o cus ie NM 
Grinding stone? -----——- cubic meters 40 42 40 40 
Sand and grave! thousand tons 146,414 143,278 131,014 142,555 2137,050 
Sulfur, byproduct: 
Of metallurgy- ----------—- do— 400 350 820 300 300 
Of natural gass ccc 632 851 964 998 1,030 
Of petroleumn do... 195 190 200 190 210 
gs ae eee eee do_ ___ 95 90 85 85 85 
E ED ene eid oy LN RTE SS do- 1,822 1,481 1,569 1,573 1,625 
Talc including talcschist. do... 14 17 21 21 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ~- - - - - ---- -----------—-- 362,125 382,420 387,134 383,666 3361,982 
Anthracite and bituminous thousand tons 82,202 19,426 82,396 80,801 276,300 
Leite- .—— ⅛ð28 8 do_ _ _ — 124,281 126,739 120,667 114,810 3108,799 
„ et eee ee ee do_ ___ 206,483 206,165 203,063 195,111 185,099 
Coke, metallurgical 8 22,427 20,586 22,331 : 219,674 
Fuel briquets: 
Of anthracite and bituminous coal . _ do- 1,244 1,437 1,511 1,199 21,001 
na Of // (A do- 3,568 3,818 4,068 3,630 23,188 
Manufactured (excluding that from petroleum 
refineries): 
Blast furnace million cubic feet_ 145,917 174,345 176,641 159,795 3154,145 
Coke oven do... 185,858 174,345 187,588 190,025 2166,788 
p : atural, gross OSs 622,339 563,258 510,605 489,629 2560,468 
eat: 
icultural usse — thousand tons 1.868 1.429 1.516 2,017 22,002 
„C 8 259 277 284 246 240 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 19879 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude thousand 42-gallon barrels. . 29,780 29,289 29,650 29,015 227,447 
Refinery ucts: 
ine motor do— 170,885 170, 629 173,293 166,054 3160,072 
Jet fuel (including aviation gasoline) 
do... 11,231 18,818 18,797 14,140 214,774 
Keros ene do... 856 295 T364 4550 
Distillate fuel oil |... do— 252,029 260,018 256,691 259,668 23242,5117 
Residual fuel oil . do— 104, 649 92,701 69,117 ,468 358,855 
Lubricants—_—-------------—- do____ 8,687 11,205 10, 9,988 29,961 
Liquefied petroleum ga do— 23,942 24,511 25,462 23,210 ,963 
Bitumen do— 19,460 18,514 17,076 16,915 216,259 
nspecified .. ---------—- do- 45,809 42,665 T52,299 46,576 4,904 
Refinery fuel and losses do— — 50,169 48,769 46,557 46,408 245,682 
Total: .———— ns do— 687,217 682,625 665,312 649,025 622,037 


Table includes data available through June 1988. 
ported figure. 
Primary nickel and nickel contained in ferronickel, Monel metal, and nickel oxide directly used by the steel industry. 


*Includes imported stock. 
5Incomplete data. 


Other types of manufactured gas may be produced but production data are not reported, and available information is 


inadequate to make reliable estimates. 
unreliable. 


Estimates presented in previous editions of this y 


k are conside 


TRADE 


FRG's foreign-trade balance declined 
slightly, with imports rising while exports 
decreased because of low external demand. 
Nevertheless, FRG exported approximately 
one-third of its GNP, a share much higher 
than that of Japan or the United States. 
Exports in 1986, in terms of value, were the 
largest in the world, and most likely re- 
mained so in 1987. FRG's share of world 
trade in 1986 was about 11.396, followed by 
the United States with 10.1%, and Japan, in 
third place, at 9.8%. However, only about 
8.5% of FRG exports consisted of nonmanu- 
factured goods, such as food products, semi- 
manufactures, and raw materials. Over one- 
half of FRG's 1986 exports were to its 11 
trading partners in the European Economic 
Community (EEC), France being its largest 
importer. Exports to the United States 
amounted to 10.5% of the total. 

Direct foreign investment by the FRG 
had gradually increased from 1977 to 1987. 
In 1986, 80% of all direct foreign invest- 
ments were made in the United States, 
representing an eightfold increase since 


1976. The Government explained the trend 
by saying that only through increasing 
internationalization of its business can 
export-intensive firms hope to maintain and 
strengthen their market position. MG, a 
multifaceted mining and metals processing 
company, with international interests and 
one of the country's largest corporations, 
concentrated all of its international mining 
operations in a Toronto-based subsidiary, 
Metall Mining Corp. Ltd. (MMC), MMC filed 
a prospectus for a share issue to be made 
both in Canada and internationally. The 
new company was to acquire MG's interna- 
tional mining interests in Teck Cominco in 
Canada and in MIM Holdings Ltd. in Aus- 
tralia, as well as joint-venture participa- 
tions in Australia, Canada, Papua New 
Guinea, and Turkey. MMC was expected to 
expand these interests. MG's action was 
part of a reorganization of all of its major 
mining activities. Its existing wholly owned 
subsidiary in Canada, Metallgesellschaft 
Canada Investments Ltd. (MCD, was incor- 
porated into the new MMC. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities: 
(Metric tons unless otherwise specified) 


Aluminum: 
Ore and concentrate 
Oxides and hydroxid es 


Ash and residue containing aluminum 


Metal including alloys, all forms 
Arsenic: Oxides and acids 


ok erras 
ides and hydroxides 


Metal including alloys, all forms 
mem Metal including alloys, all 
OFIDN onu ĩði 8 


um: 
Oxides and h xides 
Metal including alloys, all forma 
Cesium and rubidium: Metal including 
alloys, all forme 
Chromium: 
Ore and concentrate 


Metal including alloys, all forms 


xides 
alloys, all forms 


Cobalt: 
Oxides and h 
Metal inclu 
Columbium and tantalum: 
Ore and concentrate... 
Ash and residue containing colum- 
bium or tantalum ___________ 
Metal including alloys, all forms: 
Columbium (niobium) ....... 
8 FF 


e JJ us. UR EPI 


Sulfate 
Ash and residue containing copper 


Metal including alloys: 
Scrap 


Semimanufactures |... 
Gallium: Metal including a alloys, all forms 
Germanium: Metal including alloys, all 

forms o-o . 
Gold: 


Metal including alloys, unwrought 


and partly wrought 
thousand troy ounces... 


Hafnium: Metal including alloys, all 
66s ⅛ ru E Et LE 


See footnotes at end of table. 


1985 


82 


42,212 
668,347 
13,061 


89,691 
281,694 
551,623 


592 


367 


2,219 
1,533 
17,718 
11,294 


105,582 
475,007 
9 


1986? 


161 


25,144 
496,518 
21.313 


104, 453 
300,882 
545,612 


828 
2,317 
1,945 

70,084 
68,561 
470,822 
9 


United 
States 


Destinations, 1986 
Other (principal) 


France 80; F 58; 
Netherlands 10 


Sn en 6,984; France 
6,492; Austria 4, 377. 

Austria 1 108,637; Canada 70,573; Italy 

Finland 4,803; Netherlands 4,611; 
France 4,590. 

Italy 41,253; Netherlands 24,844; 
Belgium-Luxe urg ,985. 

Er 714; Italy 51,197; Austria 


France 83,479; United Kingdom 
78,989; Italy 54,927. 


Switzerland 184; Belgium-Lux- 
pepe) fie 

"pum. 05 ustria 12; United King- 

United RE 81; Italy 70; Yugo- 
slavia 43 

NA. 

Mainly to France. 

United Kingdom 33; Italy 10. 


NA. 
NA. 


Mainly to Singapore. 
E 8,904; Austria 1,983; Denmark 


1,469. 
United Kingdom 40; Belgium- 
Luxembourg 13. 


Italy 21; ns Netherlands 10. 
145 105 2: unspecified 


NA. 


Netherlands 56; Austria 3. 


Japan 2; France 1; unspecified 76. 
India 2; Japan 2; unspecified 87. 


PEDIS 481; Netherlands 326; Spain 


United vo d 897; Denmark 308; 

NA Spain 224 

Austria 5,122; India 4,598; Belgium- 
Luxembourg 2,832. 


Netherlands 20,200; Italy 20,091; 
Belgium-L uxembo 9, 505. 
France 14,526; United om 
10,962; Sweden 9 ,416. 
France 60, 898; Italy 54,731. 

Japan 3; Switzerland 2. 


Mainly to Japan. 

92550 Kingdom $954; Netherlands 

United Kingdom $382; eae 
$268; Belgium-Luxembourg $238 

=m arland 640; United Kingdom 


All to Japan. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986? ~ 
ae Other (principal) 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyr ite 2,576 4,591 EN ecd rd Austria 1,210; Nether- 
Pyrite, roasted... _ 16,930 16,581 -—- Belgium-Luxembourg 14,506; France 
1,956; Austria 98. 
Metal: 
Scrap ....-- thousand tons 8,632 8,418 (3) Italy 1,704; Belgium-Luxembourg 
610; Netherlands 388. 
Pig iron, cast iron, related mate- 
Hall. o o ze mium rax 122,861 527,598 574 France 320,808; Italy 67,552; Nether- 
lands 46,892. 
Ferroalloys: 
Ferrochromium 58, 445 39,627 6, 141 France 14,272; India 2,709. 
Ferromanganese. . ..... 65,808 68,851 22,781 France 10,367; Belgium-Luxembourg 
Ferromolybdenum. — — — — — — 508 845 om Belgium Lurembourg 106; Sweden 
Ferronickel..... — 2,023 197 EE Sweden 522; France 182; Netherlands 
Ferrosilicochromium — — — 3,021 5,056 -—-  Belgium-Luxembourg 2,007; I 
Ferrosilicomangan 8,682 4,002 ma Tajriba CAN 3 
e co ese ; ; e um-Luxem 
land 800; Netherlands T 718. 
Ferrosiliconnnnn 69,445 65,549 695 Italy 13,280; France 11,149; Belgium- 
Luxembourg 8,468. 
Silicon metal 9,606 7,820 438 Italy 2005 Austria 1 ,706; France 
Unspecified... - 14,046 18,721 71 Italy A Sweden 480; unspecified 
Steel, primary forms E US 
thousand tons 5,207 4,182 52 France 471: Italy 454. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections Oo — 3,336 2,905 188 France 620; Netherlands 478; 
Belgium-Luxembourg 214. 
Universalis, plates, sheets 
do— - 5,997 5,443 786 U.S. S. R. 809; France 481. 
Hoop and strip — — do- 1, 382 1 305 43 France 187; Netherlands 154; Swit- 
zerland 188. 
Rails and accessories 
do- 259 172 25 Italy 46; Netherlands 23. 
Wire -.-------- do- 822 801 23 France 63; Netherlands 50; Belgium- 
à Luxembourg 39. 
Tubes, pipes, fittings 
do_ — — — 4,871 8,816 158 U.S.S.R. 1,326; China 363; Nether- 
Castings and forgi h an 
orgings, roug 
do... 159 147 7 France 20; F 19: 
Austria 17 
Lead: 
Ore and concentrate 9,991 9,822 us Priced: 7 bel Netherlands 25; United 
% ao oe 9,656 19,050 NA Netherlands 4,790; berry Md 
lgium-Luxembo 
Ash and residue containing lead.. -- 18,937 11.193 NA Be . 36i. Ün United 
France 
Metal including alloys: 
SCOR Lune ERE E 14,558 11,496 us oe 10,516; Austria 389; Ita- 
Unwrought_____________- 106,992 95,676 98 Italy 80,897; Austria 16,027; Denmark 
Semimanufactures 16,888 17,104 180 Donmark 4,521; Switzerland 1,433; 
unspecified 3,629. 
Lithium: 
Oxides and hydroxides 761 694 Zi Has 175; United eo 185; 
: etherlands 133 
Metal including alloys, all forms 71 54 Q) Switzerland 36; Japan 7; France 4. 
ium: Metal including alloys: 
floor ee i 1,665 1,870 429 Netherlands 368; Italy 264. 
Unwrouggnttk 504 227 ne ie hie Belgium-Luxembourg 60; 
Semimanufactures. - 1,296 1,071 2 Be lum ety aa 341; France 90; 
etherlands 87 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986* i 
d ets Other (principal) 
METALS —Continued 
Ore and concentrate, metallurgical- 
De cT PME RIEN 1,144 1,000 23 h 466; France 253; Nether- 
Oxide Luise La RR 972 808 NA Belgium Luxembourg 448; Italy 88; 
Metal including alloys, all forms 118 198 5 Be Bum Luxembourg 59; "i a 
us 5 76- pound flaska. . 4,850 8,239 NA Italy bed x 408 ARRA 174. 
and concentrate 3,526 4,045 20 Netherlands 1,721; Austria 1,712; 
Belgium -Luxembourg 443. 
Oxides and hydroxides NA 1,191 94 Austria 794; Sweden 91. 
Metal including alloys: 
Unwrought and scraß ~~ 608 598 NA NA. 
ORO ee 46 38 (3) Brazil 12; Austria 7; Spain 3. 
Nickel: 
Ore and concentrate 1 PES 
Matte and speiss s 1,491 1,727 C Bei ium-Luxembo uf 273; Spain 
182; Netherlands 159 
Oxides and hydroxides 58 98 ERN Tu reat via Dn : Belgium-Luxembourg 
Ash and residue containing nickel .. 4,8363 2,022 ee Austria 1 ,070; Be ium-Luxembourg 
623; Netherlands 604. 
Metal including alloys 
Do E ae 10,082 668 372 Sweden 4,245; Netherlands 578. 
Hi dd BUONO EE eee 630 6,193 (3) France 3, 7 46; Netherlands 973; 
Belgium-Luxembourg 377. 
Deninanufacsures 3 14,099 12,294 3,535 France 1,362; Italy 986. 
Ash and cup me due containing platinum 
value, ooo - $623 $68 NA  Belgium-Luxembo IUE 
Waste and sweepings g do— $1,368 $2,501 — United Kingdom 35 $1,518; Spain $516; 
Netherlands $280 
Metals including alloys, unwrought 
and Aed wrought: 
Palladium troy ounces. _ 187,215 156,848 22,570 Uniten Kingdom 40,703; Switzerland 
Platinum do- 278, 148 260,423 25, 751 Switzerland 100,215; United King- 
om 
Unspecified |... do... 161,672 127,860 16,272 Japan 26, 760; Netherlands 20,009. 
Rare-earth metals including alloys, all 
TOP eu ee ume mud 34 18 4 Japan 3; Italy 2. 
Rhenium: Metal including alloys, all 
M sien NORD 8 (3) 3) -— Mainly to Yugoslavia. 
ver: 
Ash and residue containing silver 
value, thousands $845 $1,633 NA United Kingdom $989; Belgium- 
T oag $457; Netherlands 
Waste and sweepings —____— do____ $1,805 $2,165 $125 Belgium-Luxembo $1,207; Nether- 
lands $278; United om $222. 
Metal including alloys, unwrought 
and y wrought 
thousand troy ounces. — 41,112 81,158 126 Austria 3,118; Italy 2,997; Sweden 
Tellurium, elemental and arsenic... — 17 16 4 Austria 5; United Kingdom 4. 
Ore and concentrate 110 188 -— Netherlands 80; Mexico 58. 
Ash and residue containing tin 2,306 2,381 140 United Kingdom 1,992; Belgium- 
Luxembourg 189. 
Metal including alloys 
Doe ee ee eee c 87 123 _. Netherlands 83; Belgium- 
oe 22. nited Kingdom 
Unwrough t 8,788 3,468 503 rd Kingdom 518; Netherlands 
Semimanufactures 1.519 1.276 6 Austria 191: yt amie 147; 
unspecified 
Titanium: 
Ore and concentrate 15,076 5,064 2 Hungary d 8,471; Bulgaria 398; France 
IU —— — 71,021 56,106 15,898 


See footnotes at end of table. 


Taiwan 5,079; Italy 4,124; Canada 
8,733. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| Destinations, 1986 
Commodi 1985 1986? : 
* e Other (principal) 
METALS —Continued 
Titanium —Continued 
Metal including alloys: 
Scrap --——----------—— 811 644 80 United Kingdom 378; pane 81. 
Unwroughht 56 50 17 Netherlands 15; Ital 
Semimanufactures 1,008 558 15 France 112; United Kingdom 65; Italy 
iar, a 
and concentrate 2 — 
Oxides and hydroxides |... - NA 192 8 Austria 101; Japan 26; Romania 20. 
Ash and residue containing tungsten — 251 146 — Austria 124: Netherlands 17; : 
Belgium-Luxembourg 5. 
Metal including alloys: 
% 542 716 10 Austria 311; Sweden 279; Belgium- 
Luxembourg 45 45. 
Unwroug ht. 581 376 NA NA. 
i ufactures _ — 199 150 4 Austria 16; Italy 15; France 14. 
Uranium and thorium: 
concentrate Q) 3,397 —— All to Czechoslovakia. 
Oxides and other compounds 833 882 — France 868; Belgium-Luxembourg 19. 
Metal including alloys, all forms: 
Uraniunnn 2 8 zu Canada 4; Italy 4. 
Thorium EC ET E ERN Q) Q) _. All to Greece. 
Vanadium 
Ash un 1 4286 2,135 3e Bel -Luxembo 2415; Italy 
an ue con v um ; Ee um- urg 
igium United Kingdom 36 
Metal including alloys: 
111 ᷣ ee re (*) — All to Japan 
Unwrou ght 898 209 Q) United ited Kingdom 109; Japan 61; 
T Semimanufacture |... Q) Q) _. All to Bulgaria. 
c: 
Ore and concentrate 203,876 96,609 -— Netherlands 32,992; 20. 26 
Luxembourg 29,020; ,568. 
mcer pes 17,128 22,194 NA NA. 
Blue posder SNP REN AR 8,050 6,929 NA W 1 oid Sm pales 1,061; 
Mató- onu ee 12,657 6,994 -- Italy 2,798; Netherlands 2324; 
Belgium-Luxembourg 555 
Ash and residue containing zinc 81,577 11,492 _. Sweden 81,617; Belgium-Luxembourg 
16,685; United Kingdom 8,658. 
Metal including alloys: 
% AAA S 16,181 18,828 -- Netherlands 6,826; Italy 2,115; 
Unwrou ght 183,156 102202 1,001 Italy 21,158; France 21,172; Belgium- 
Luxembourg 11,124. 
Semimanufactures 22,511 21, 060 NA NA 
Zirconium: 
Ore and concentrate 15,051 15,621 -- Poland 2,542; France 2,500; 
Czechoslovakia 1,908. 
Metal including alloys: 
„ ooo me iu eu 42 82 19 France 35; United Kingdom 
Unwrou ght 25 16 1 Netherlands å; 4; Sweden 4; United 
Semimanufactures 21 6 3 Austria 2; Switzerland 2; France 1. 
Other: 
Ores and concentrates... - ------ 47 NN 
Oxides and hydroxides 6,801 710 8 u^ 250; Czechoslovakia 107; Spain 
Ashes and residues 147,021 122,343 119 Belgium-Luxembourg 63,169; France 
Base metals including alloys, all fi 19,998 246 10 eae 1 eco Is 
me inclu Oys, orms j um- urg 
E United Kingdom 34. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
UC PN EO ee 8 864,412 803,545 78 Netherlands 281,508; Switzerland 
9,199; Belgium-Luxembourg 9,018. 
Corundum 58.757 54996 34258 Italy 7,861; France 5,684; United 
m 5,438. 
Silicon carbide -------- 33,373 27,074 NA NA. 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unlees otherwise specified) 


Industrial stones 55 do- 


See footnotes at end of table. 


1985 


1,944 


17,884 
8,065 
55,988 
5,895 
11 

794 

6 
2,189 
88,210 


84,444 


1,170,660 


27,540 
188,888 
4,118 


127,319 


452,887 
1,510 


20,818 
15,883 
1,190 


110,714 
884 
1,541 


114 
2,988 


1986? 


1,294,775 


29,864 
154,576 
8,867 
117,176 
499,548 


United 
States 


Destinations, 1986 
Other (principal) 


3 France 1,871; 
Greece 1,826 


France 2,151; Netherlands 1,478; 
United Kingdom 1,242. 


NA. 
France 10,742; 
7,171; Sweden 6. 


Sweden 2,016; 1 70: 
Belgium- 32. 
France 8; Sweden 1. 


ium-Luxembourg 


15,086; 


Belgium-L 8,442; France 
7,122; Austria 5, 

Italy 195,660. France 177,009; Nether- 
lands 158,993. 

N 508 12,865; Austria 3,908; 


oce ien 89,562; Italy 22,289; Aus- 
tria 17,490. 


24,259. 
Italy 174; Denmark 4; Greece 3. 


rnium-Luxembourg 54,085; United 
30,828; Switzerland 


21, 
Ireland 75, 516; Switzerland 23,729. 
France 304; ium-Luxembourg 
171; Austria 148. 


France 18,206; Netherlands 5,404; 

ium-Lux 8 679. 

Austria 6,676; France 8,585; Belgium- 
Luxembourg 


em Nether- 


Netherlands 91,608; Switzerland 
4,164; Italy 2,954. 


Denmark 110; Norway 18; Sweden 14. 

Belgium-Luxembo 418; Nether- 
lands 267; France 133. 

Netherlands 33; Austria 26; France 


Belgium Luxembourg 503; India 260; 


i 317; France 97; 
,675; land: 88.865, 982; Pe 741. 


Niaeembourg 50,987, 
88,706. 


United Kingdom 8; Denmark 7; Italy 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 


Destinations, 1986 
Commodity 1985 1986? aS 
| oe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Kyanite and related materials 8,013 7,470 393 Austria : sag Frane 1,807; United 
Lune 2 ꝶ⅛ũw t ee EAE 421,442 459,687 -- N sthériands 288, 829; France 66, 675; 
Switzerland 42, 914. 
—€— compounds 
esite, crude_____________ 24 22 EN F 15: Australia 5; 
Oxides and hydroxides 80,271 39,694 387 France 22967, Italy 2,763; Nether- 
Op nane 444,132 871,818 15,815 France 85,122; Norway 42,337; 
. Belgium-Luxembourg 34, 228. | 
Crude including splittings and waste .. 1,447 1,865 84 iere 825; Spain 206; Yugo- 
via 185. 
Worked including agglomerated split- 
6WG⁵6»⁵³ AAA uec 220 283 3 Italy $3 68; ned Kingdom 46; Hong 
Phosphates, crudle —----- 9,824 2,482 c" Switzerland 1,727; Belgium- | 
Luxembourg 390; Netherlands 304. 
Phosphorus, elementa ....... 2,299 NA 
Pigments, mineral: 
Natural, crud _ 1,598 1,158 506 5 503; France 64. 
Iron oxides and processed 166,495 143,698 NA 
Potassium salts, crude... ___ ; 43,401 EET gium-Luxembo 20,936; United 
: om 17,780; etherlands 
Precious aaa semiprecious stones other diiit 
diamond: 
Natur! 338 302 18 China 88; Hong Kong 47; India 37. 
Synthetic 20 45 8 Tapan 14; Switzerland 9; ‘Italy 8. 
are oye ezoelectric — pond T S 
, piezoe 
sns dosi 188 147 NA France 30. 
Salt and brine thousan 2,360 2,291 ) . Belgium-Luxembourg 1 125 Sweden 
3; United Kingdom 120 
Sodium compounds, n.e.s. 
te, manufactured... —— — —— 407,343 432,075 28 Belgium-Luxembo 
etherlands 48,131; Sooda 25,752. 
Sulfate, manufactured _~....__— 78,104 74,306 NA Italy 19,971; Netherlands 16,387; 
Switzerland 10,015. 
Stone, sand and gravel: 
ension stone: 
and partly worked 
thousand tons 691 637 Q8) DM ands 533; Switzerland 60; Ita- 
y 
Worked _ —--—-------- do_ 41 46 1 Austria 10; ); Belgium-Luxembourg 8; 8; 
Dolomite, enieuy rene bind 
omi re e 
mm 112 108 Q) 8 29; = ium-Luxem- 
Gravel and crushed rock do- 8,965 11,269 Q) Necherlands 8, 820, Switzerland 1 412: 
| | Belgium-Luxembourg 654. 
Limestone other than dimension 
do 86 86 Q) Netherlands 74; Belgium- 
Luxembourg 8; Switzerland 2. 
Quartz and quartzite. _ - - - - do 90 56 (3) AA I; Belgium-Luxembourg 10; 
y 9. 
Sand other than metal-bearing 
do- 6,358 7,503 3) Netherlands 5,362; Belgium- 
5 1.231: Switzerland 
Sulfur: l 
Elemental: 
Crude including native and 
byprodueõ& 2 ----- 671,952 686,040 22 Netherlands 297,992; Switzerland 
45,593; Denmark 42,842. 
Colloidal, precipitated, sublimed _ 502 361 NA Belgium-Luxembourg 217; France 38. 
Dioxide umm 21,899 22,373 — Austria 10,308; Netherlands 6,653; 
Belgium-Luxembourg 8,057. 
Sulfuric aciddqzʒqʒzʒ - 660,988 732,863 55,955 Netherlands 231, 435; Be ium- 
- Luxembourg 208, 042; nited King- 
dom 117,753. 
Talc, steatite, soapstone, pyrophyllite 8,534 7, 397 5 


See footnotes at end of table. 


Netherlands 4,387; Yugoslavia 1,126; 
Switzerland 388. 
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Table 2.— Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986? : 
EE See Other (principal) 
INDUSTRIAL MINERALS —Continued 
Vermiculite, perlite, chlorite - - --- 6,885 7,918 85 Belgium-Luxembourg 4,210; Nether- 
od lands 1,685; Switzerland 801. 
er: 
Crude thousand tons 2,115 2,189 (*) Netherlands 1,600; Belgium- 
Sag aid dro aban Luxembourg 310; France 150. 
an not metal- 
do— 8,593 4,038 12 Netherlands 2,904; France 915; 
Belgium-Luxembourg 79. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 6,228 5,431 _. Austria 2,269; Belgium-Luxembourg 
1,592; Sweden 593. 
Carbon black -—-----------—- 31211 6,374 465 United om 908; Austria 885; 
France 867. 
Gas carbon .-.--------------- 126,934 122,519 2,102 France 40,405; Austria 16,845; 
Belgium-Luxembourg 9,682. 
Anthracite and bituminous 
thousand tons 8,957 6,701 — France 2,245; Be F 


1,582; Italy 1,716 
Briquets of anthracite and bituminous 


coal —- us cse do- 668 475 — United 0 A 202; France 115; 
Belgium- uxembot 
Lignite including briquets do 1,074 924 - E ium-Luxembourg 298; Austria 
212; Netherlands 112. 
Coke and semicoke . ~~ do... 5,504 8,891 Q) Be ium-Luxembourg 1 t France 


2; Netherlands 1 
Ges, natural: Gaseous 


million cubic feet 256,358 48,795 Sat: NA. 
Peat including briquets and litter 
thousand tons 1,066 1,249 Q) l 690; France 184; Italy 
Petroleum: f 
Crude. thousand 42-gallon barrels_ — 8,805 (3) -— Mainly to Netherlands. 
Refinery products: 
Liquefied petroleum gas 
do. ....— 5,655 4,814 d eee 2,266; Italy 1,056; Aus- 
Gasoline do- 12,240 9,364 168 Switzerland 4,365; paure 1,839; 
Netherlands 1, 
Mineral jelly and wax do- 1,885 1,412 -- Netherlands 236; ‘Republic of South 
| 2 114; Belgium-Luxembourg 
Kerosene and jet fuel. do- 10,674 10,808 161 Switzerland 238; Netherlands 204; 
E bunkers 10, 028. 
Distillate fuel oil _____ do... 8,760 6,858 2 miseranda; $, 029; France 1,171; Aus- 
tria 
Lubricants _________ do. ... 8,873 8,122 24 Be . 459; United 
om 391: en 240. 
Residual fuel oil _ _ _ _ _ _ do____ 15,640 18,311 MES Austria 2,670; Belgium-Luxembourg 
1,644; bunkers 6,121. 
Bitumen and other residues 
do____ 2,760 2,849 Q) ausia 388 Switzerland 714; Den- 
Bituminous mixtures do- 126 137 0 ee 40; Switzerland 32; Aus- 
Petroleum coe do 2,157 1,585 Ene pane 358; Netherlands 327; Austria 
Unspecified |... do— 6 Pod 


TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
3Excludes trade with East Germany. 
Less than 1/2 unit. 
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Table 3.— Federal Republic of Germany: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986? i 
id 8155 Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
i metals 1,874 1,877 @) deme Min 8; unspe- 
. RON ATI ERR 541 544 15 France 209; U.S.S.R. 150; China 67. 
uminum: 
Ore and concentrate. thousand tons. .. 4,084 8,659 3) durae seii ruines T. 1,108; 
ierra 
Oxides and hydroxides 664,788 721,698 3, 021 Australia 266,771; Italy 170, 972; 
Ireland 122, 308. 
Ash and residue containing aluminum .. 14,629 46,234 18 Netherlands 10, 522; U.S.S.R. 7,217; 
Austria 5,521. 
Metal including alloys: 
%% iw ee 202,882 215,151 4,818 Netherlands 49,854; United King- 
dom 43,664; France 25,162. 
Unwrought --------------- 721,618 764,332 6,863 Norwa 227, 764; United Kingdo 
65,618; Netherlands 62,959. 
Semimanufactures _ 331,829 845,188 2,024 France 79 ,960; Belgium-Luxem- 
re ev 560; Netherlands 
48, 367. 
Antimony: 
Ore and concentrate 1,630 1,845 _. China 1,010; Bolivia 805; Chile 30. 
KEHRT ec ee ati Rates 4,806 4,581 Bolgium-Luxembourg 1 813; 
France 1,184; China 1, 102. 
Metal including alloys, all form 783 977 5 sama 341; Turkey 300; U.S.S.R. 
Arsenic: Oxides and acids 828 845 -- Belgium-Luxembourg 205; France 
98; Sweden 19. 
Beryllium: 
Oxides and hydroxides |... Q3) ) -— Mainly from pane Kingdom. 
Metal including alloys, all forma 2 5 2 United Kingdom 
Bismuth: Metal including alloys, all forms 885 434 2 Peru 725 United Kingdom 58: Ja- 
^ pan 
Oxides and hydroxides ..... _ — 532 556 oa s um-Luxembourg 512; France 
Metal including alloys, all form 546 531 ) . Belgium-Luxembo d Nether- 
lands 100; Canada 
cesium and rubidium: Metal including 
alloys, all forma Q) Q) (*) 
chromium: 
Ore and concentrate 384,473 275,307 eae epee a of South Africa oy oe 
Oxides and hydroxides |... 1,893 2,144 19 China 1, i i; Poland 882; United 
Metal including alloys, all form 1,460 1,180 44 NT dom 375; France 291; 
Japan 214. 
Jobalt: 
Ore and concentrate 5. — 
Oxides and hydroxideees 441 874 1 5e! ee Kingdon 42 188; Finland 
Metal including alloys, all form 2,122 2,849 57 n 1,788; Zambia 321; Canadi 
Jolumbium and tantalum: 
Ore and concentrate 506 1,089 NA NA. 
Ash and residue containing columbium 
and/or tantalum .........---- 8,998 2,078 143 on d Zimbabwe 421; 
Metal including alloys, all forms: i 
Columbium (niobium)) 34 24 21 Japan 1. 
Tantalum .--—------------— 173 148 107 Austria 9; Belgium-Luxembourg 9. 
J r: 
Fre and concentrate 549,081 581,423 5,320 Papua New Guinea 213,097; Mexi- 
co 128,000; Chile 86, 098. 
Matte and speiss including cement 
COppOr ß 7,086 8,543 Sa Spain 4, 4,020; France 2,995; Cyprus 
Oxides and hydroxidees 1,810 1,585 58 S 811: Italy 
rr. 10,215 10,474 2 B 1.887; 
France 1, 672; Poland 1 605. 
Ash and residue containing copper — — — — 25,141 19,378 735 Italy 4,354; Switzerland $, 177; 


See footnotes at end of table. 


etherlands 3,118. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986? : mu 
1 5 Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
% — LEE 269,855 248,067 19,110 — United Kingdom 47,272; France 
45,044; Netherlands 34,467. 
Unwrought _______________ 562,045 545,829 5,656 ee Poland 85,061; Zaire 
Semimanufactures 300,088 210,488 1,149 Belgium-Luxembourg 98,902; 
France 76,718; Italy 22,747. 
Gallium: Metal enoma alloys, all forms 17 14 5 Belgium-Luxembourg 8; France 3. 
Germanium: Metal including alloys, all 
„ ee eee ee 6 13 @) China 5; United Kingdom 4; 
Belgium-Luxembourg 3.. 
Gold: 
Ash and residue containing gold 
value, thousands $18,349 21,942 $15,656 Switzerland $2,578; Chile $1,370. 
Waste and sweepings - ------— do- $26,144 812 -- Singapore $7,179; Sweden $5,021; 
Belgium-Luxembourg $3,71 
d isis Sr alloys, unwrought and 
y wro 
thousand troy ounces. — 2,673 3,225 8 United Kingdom 537; Republic of 
nei Africa 514; Switzerland 
Hafnium: Metal including alloys, all forms Q) 1 @)  Mainly from France. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons. 45,007 41,632 0 prr Canada 6,414; Libe- 
Pyrite, roasted |... do— 76 78 — Be ium-Luxembourg 83; Sweden 
; Norway 16. 
Metal: 
Scrap-------------- do... 1,836 1,376 9 Netherlands 414; France 262; 
United Kingdom 167. 
Pig iron, cast iron, related materials 268,929 327,598 325 Brazil 104,702; Canada 77,176; 
France 33,948. 
Ferroalloys: 
Ferrochromium mn 287,300 212,458 19 Republic of South Africa 145,615; 
aoe 94,313; Netherlands 
Ferromanganeess 129,854 106,140 409 France 46,526; Norway 28,911; Re- 
ublic of South Africa 13, 520. 
Ferromolybdenum mm 5,795 5,169 56 Belgium-Luxembourg 2, 451; 
eere Kingdom 1 413; Nether- 
Ferronickel ...... ....- 101,491 88,157 28 Greece 38, 555; New Caledonia 
F pr 9; Dominican Republic 
Ferrosilicochromium — — — — — — — 17,793 16,545 ac Zimbabwe 14,248; Sweden 1,857; 
y 
Ferrosilicomanganese _ _ _ _ _ _ 123,253 111,817 3,044 Norway 55,326; Republic of South 
10 851. 19 995: Czechoslovakia 
Ferrosiliſoůnn ---- 220,079 206,340 2,096 Norway 98,675; France 21,208; Yu- 
goslavia 7, 182. 
Silicon metall 68,842 66,791 2 Norway 28, 528; France 10,347; 
Switzerland 5, 692. 
Unspecified! 18,957 17,767 62 France 4,161; Brazil 2 ,884; United 
Kingdom 2,148. 
Steel, primary forms 
thousand tons 2,408 2,017 6 Belgium-Luxembourg 627; Nether- 
lands 262; United Kingdom 242 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do— 4,019 4,159 4 uc ent Belgium-Luxembourg 
; France 538. 
Universals, plates, sheets 
do- 3, 895 4,005 4 Belgium-Luxembourg 992; France 
730; Austria 394. 
Hoop and strip do— 663 701 1 a gray V 257; France 
ust 
Rails and accessories do- 17 14 Q3) Netherlands 5; 5; Poland 3; Austria 
Wie . do_ ___ 811 309 G) sy ron 91; France 
; Italy 39. 


See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986? : | 
ee ee Other (principal) 
METALS —Continued 
[ron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Tubes, pipes, fittings 
thousand tons. 976 987 1 pec Al France 149; Netherlands 
Castings and forgings, rough l 
do— 72 57 (*) TEARS 9; Netherlands 7; Denmark 
Lead: 
Ore and concentrate 236,490 194,054 _. Sweden 35,011; Canada 34,406; 
Australia 30, 150. 
Oxidei ↄ˙² AAA 9,212 10,577 18 Be um. Luxembourg 4,149; 
nt ted Kingdom 1, 947; France 
Ash and residue containing led 45,133 30,488 823 Australia 11,858; France 8,990; Tu- 
nisia 2, 
Metal including alloys 
J ee EET 45,905 50,542 80 Czechoslovakia 8,625; Denmark 
Unwrought 135,139 148,420 5,548 Vite Ringo e 
nwrou gt ; ; ; om um- 
andi 16.284. 19, 279; Nether- 
lands 16,29 
Semimanufactures 3,705 4,307 15 Belgium-Luxembo 8,167; 
es a T; Nether- 
Lithium: | 
Oxides and hydroxides |... . 687 1,668 811 Switzerland 886; China 238. 
Metal including alloys, all form 22 24 2 vated ingdom 17; France 2; 
ungary 2. 
ium: Metal including alloys | 
)J! 886 3,901 5,229 80 Belgium-Luxembourg 1,956; 
etherlands 772; weden 437. 
Un 2272727272720 ]òù? c NERE 26,944 27,710 5,034 Norway 15,882; France 
Semimanufactures |... 3,261 96 Austria 1,438; Turkey 822; 
Belgium-Luxembourg 521. 
Ore and concentrate, metallurgical-grade 877,795 473,126 -— Republic of South Africa 235,376; 
ustralia 181,915; Brazil 47,876. 
Oxide oe . ee es 5,601 5,261 9 J “pen 2,315; Eer ee 
; Greece 519. 
Metal including alloys, all forme 6,225 6,343 403 Republic of South Africa 3 AI; 
| . 
Mercur 76-pound flasks . 11,687 11,960 NA Zpain 4 Em 14; Algeria 8,103; 
US.S 
Mol: um: 
and concentrate 17,600 17,817 3, 131 Chile 4,523; Belgium-Luxembourg 
Oxides and hydroxidess 174 120 23 Netherlands 26; Chile 18. 
Metal including alloys: 
)))JJJ%O A es 472 553 52 Austria 331; United an a 41. 
Unwrought -—------------- 210 119 97 United Kingdom 0; 
TR Semimanufacturess .--.-- 408 360 107 Austria 207; United Kingdom 17. 
Nickel: 
Ore and concentrate 24 — All from Belgium-Luxembourg. 
Matte and speiss „ 12,588 11,186 ae Ab 50. 10, 571; Canada 565; Cu- 
Oxides and hydroxides 234 558 (5) Australia 317; Canada 115; 
Netherlands 39. 
Ash and residue containing nickel 2,099 1,702 55 aa SOT United Ningd Nether- 
lands 397; United Kingdom 141. 
Metal including alloys: 
SS %§³˙èði un hein EE 7,561 6,062 1,756 France 1,817; Netherlands 663. 
Unwrougnt 42,868 41,148 1733 U.S.S.R. 15,469; Norway 5,880; 
Canada 5,686. | 
Semimanufactures --.-- 8,166 6,919 721 prance 3,209; United Kingdom 
reip Dis metals: id 
Ash and residue containing platinum 
ue, tho ze $7,921 $10,928 — $5,022 ESET: Kingdom $1,504; Finland 
Waste and sweepings _______ do____ $31,684 $46,955 $8,802 Netherlands $9,831; Belgium- 


See footnotes at end of table. 


Luxembourg $6,590; Hungary 
$4,078. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Platinum group metals —Continued 


Metals including alloys, unwrought and 


wrought: 
ium _______ troy ounces. _ 
Platinum do. 
Unspecified _________- do- 


5 metals including alloys, all 
Ill eee ee ee cms 


Rhenium: Metal including alloys, all forms 
Selenium, elemental and phosphorus 
ilicon, high-purity 


Silver: 
Ash and residue containing silver 
value, thousands 


partly wrought 
thousand troy ounces. .. 


Tellurium, elemental and arsenic ......... 


Tin: 
Ore and concentrate 


Ash and residue containing tin 
Metal including alloys: 
Scrap 


— € — ee ae ee a me ee ee ee m oe 


Titanium: 


Ore aiid concentrate 


Oxides and hydroxide s 
Ash and residue containing tungsten 


Metal including alloys: 
Scra 


Uranium and/or thorium: 
Oxides and other compounds 
Metal including alloys, all forms: 


Vanadium: 
Oxides and hydroxides ... .. _ 


Ash and residue containing vanadium _ .. 
Metal oe alloys: 


See footnotes at end of table. 


1985 


621,575 
621,222 


155,632 


107 


486,362 
16,980 


886 
2,269 
836 


1986? 


582,222 
570,680 


174,387 


118 


$49,935 
$24,475 
42,308 
108 


303 
18,825 
62 


United 
States 


45,494 
41,236 


59,639 


Sources, 1986 
Other (principal) 


U.S.S.R. 222,614; United Kingdom 
133,394; Czechoslovakia 60,958. 
Switzerland 150,242; United King- 
dom 135,677; Republic of South 
Africa 63, 241. 
Republic of South Africa 59,335; 
nited Kingdom 32,950. 


Austria 77; United Kingdom 13; 
Brazil 10. 
Mainly from U.S.S.R. 


NA. 
United Kingdom 9; Sweden 7; 
France 6. 


Canada $4,476; Chile $2,688. 
Netherlands $2,251; Mexico $1,866. 


United Kingdom 14,433; Sweden 
4,592; Switzerland 4, 509. 

Sweden 24; United Kingdom 24; 
Belgium-Luxembourg 21. 

Bolivia ei 415; Zaire 72; United King- 

United om 32; Italy 5; 
itd Kingdo 3. 

Netherlands 1,227; United King- 
dom 943. 

Bicis teers 107; United Kingdom 

1; Austria 40. 

idonei 3,403; United Kingdom 
2,563; Thailand 2,297. 

United Kingdom 30; Netherlands 
14; Norway 5. 

Norway 257,157; Netherlands 
71,658; Sri Lanka 39,471. 

Belgium-Luxembourg 6, 300; 


France 4,909; United Kingdom 
2,555. 


Japan 321; United om 69. 

Japan 857; U.S.S.R. 423. 

Japan 244; United Kingdom 221. 

a 696; China 675; Sweden 

China a 05 United Kingdom 95 

en ; Uni om 90, 

Netherlands 48. 

Austria 103; France 84; Nether- 
lands 58. 

Austria 461; Republic of Korea 37; 
France 30. 

Austria 50; Netherlands 10. 


Canada 1; United Kingdom 1. 
Mainly from Netherlands. 


China 1,330; Finland 467; Nether- 
lands 50. 
Italy 709; U.S.S.R. 412; Israel 275. 


France 6. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Ore and concentrate 


Zirconium: 


Base metals including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, etc. 


Dust and powder of precious and semi- 
precious stones including diamond 
Grinding and polishing wheels and 


See footnotes at end of table. 


1985 


114,610 
69,508 
26,172 


1986? 


620,810 
12,769 
18,082 
10,919 
48,298 


15,514 
174,214 


28,951 


83,002 


$43,425 
565 
233,274 
1,015 


82,914 


81,953 
67,719 


198,558 


54,684 
23,183 
6,071 
1,296 
270,687 


116,908 
54,713 
24,560 


United 
States 


5,186 


2,142 


Sources, 1986 
Other (principal) 


Canada 199,139; Australia 119,069; 
Peru 87, 528. 
Netherlands 8,499; France 2,675; 
mbourg 1,876. 
Belgium-Luxembourg 10,108; 
1,827; Norway 1,080 
Netherlands 4,010; Belgium- 
Luxembourg 1,681; ce 1,542. 
United Kingdom 7,629; Nether- 
lands 4,936; Italy 4,614. 
Nee 4,581; j Italy 2, 802 


Be 1 uy bin. 
W in 41, 


24 
France 18,028; Netherlands 3,527; 
Yugoslavia 3,234. 


sri at 88, 158; 28 2% of 


Italy 9; 1 8. 
France 3 


am Toxembou 2; 
USS. Pel m 
France 146; Sweden 60. 


Chile $17, 611; Canada $7,078. 

United om 227; France 187; 
Brazil 66. 

Canada 155,728; France 466; 
unspecified 13,590. 

Austria 114; United Kingdom 59. 


Greece 63,920; Iceland 9,989; Italy 
5,988. 


ADDE IBI n Yu- 


goslavia 4,1 
Norway 14, 842; 2480 2,624; 
unspecified 42 


Ireland 2. 
AA 2, 579 Netherlands 1,658; 


Italy 1,579. 
Canada $ 36, ret Jay 14,889; 
U.S.S.R. 4,102. 


France 96, 602; China 32,222; 
Belgium-Luxembourg 26,256. 


Turkey 58,720; Netherlands 650. 

vr 9,091; Turkey 6,586; Italy 

Israel 4,818; United Kingdom 938; 
France 13 


6. 
Belgium-Luxembourg 516; France 
6; Netherlands 142. 
France 205,488; Belgium-Lux- 
mbourg 56, 681, United King- 


Greece VI md 19,001; 
Spain 15, 

France 30, 6135 Czechoslovakia 
12,602; United dom 10,145. 

France 11, 125; Republic of South 
ara 4,925; Czechoslovakia 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Clays, crude —Continued 


Cryolite and chiolite. —- - - - -—-  -- 
Diamond: 
Gem, not set or strung 
thousand carata - 


Fertilizer materials: 


I. — 


d compounds: 
esite, crude... —- 


Mi 
Crude including splittings and waste 
Worked including agglomerated split- 
tings 


Nitrates, crude__________________ 


Iron oxides and hydroxides, processed 
Potassium salts, crude _____________ 


Precious and semiprecious stones other than 
diamond: 


See footnotes at end of table. 


1985 


1,744 


1,472 
33,998 
876,859 


1,880 
110,172 
356,393 


6,242 
394,558 
2 
11,946 


841 


1986? 


98,890 
9,769 
828,690 
133,504 
1,422 


1,401 
37,793 
823,827 


1,704 
80,376 


832,211 


4,918 
414,181 
123 
11,468 


757 
1575 
119 
28,154 
203 


797 


United 
States 


10,791 
1,425 
100,832 
6,768 
e 


Sources, 1986 
Other (principal) 


Czechoslovakia 39,132; France 


33,892. 
1 250 Kingdom 6,749; Spain 
United Kingdom 419,303; 
Czechoslovakia 143, 915. 
Netherlands 64,708; Czechoslo- 
vakia 39,749; France 10,952. 
Greenland 1,421. 


Belgium-Luxembourg 172; 
S.S.R. 130; ne on 


Kingdom Hà p. France 10,250. 


Norway 19, wi Italy 14,978; Fin- 
land 11,269 
Republic of South Africa 10,225; 
7; Morocco 21,502. 
Norway 63, 445; Netherlands 9 ,025; 
Belgium-Luxembourg 186. 


Netherlands 27,230; France 2,804; 
Peru 1,508. 


ee 248; France 98; Aus- 
ria 14. 

Netherlands 766; ray eonun 
ustria 264. 


81; Netherlands 40. 

France 58; Canada 4; Belgium- 
Luxembourg 2. 

W ine 214; 4; Belgium- 


China 17 7 8a Atria 3 3,612; 
unspecified 

France 690, 289 y ve 116,818; 
Belgium-Luxembourg 18, 421. 

Japan 844; Chile 780. 

Republic ic of South Africa 34,192; 

France 202,889; Belgium- 
Luxembourg 46,337; Poland 


Greece 3,005; Netherlands 671; 
Spain 576. 

China 87,408; Greece 59,915; 
Netherlands 45,956. 

Netherlands 100; Austria 28. 


India 4,571; China 2,494; France 
1,872. 


x ee 923; France 


All from Chile. 
Republic of South Africa 257; 
orocco 224. 


Cyprus 54; Netherlands 41; France 
Belg ium-Luxembourg 


2,543; 
etherlands 1, 78971 France 1 502 
Belgium Luxembourg 104; Nether- 


Brazil 324; Republic of South 
Africa 180; dia 39. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986? : 
DENT uate Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other than 
diamond —Continued 
Synthetic 30 27 5 Switzerland 10; Bulgaria 7. 
Pyrite, unroas tl 187,042 203, 328 — Finland 106, 808; Y via 
crystal, lectri kil 50 47 NA NA. or Norway e 
piezoe c kilograms_ — 
d PIC; AA 826,942 652,640 83 Netherlands 484,078; France 
120,878; Italy 39,835. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured |... 151,084 105,562 8 rer ands 54,662; Mp — cuin 
Sulfate, manufactured |... 91,290 70,188 NA Austria 21,115; Spain 20,347; 
Belgium- uxembourg 12, 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 
thousand tona... 772 936 (*) Norway 252; Sweden 235; Austria 
orked_____________ do— 858 1.000 () Italy 452; Portugal 254; Austria 56. 
Dolus chiefly refractory-grade 
do— 332 373 Ee e a rar aaa 333; Norway 
Gravel and crushed rock _— _ — _ — do... 8,417 8,174 (3) France 4, "da Denmark 861; Nor- 
wa 
Limestone other than dimension á 
do____ 1,418 1,355 (3) Austria 601; France 438; Belgium- 
Luxembourg 281. 
Quartz and quartzite do. _ 69 71 2 Netherlands 20; Belgium- 
Luxembo 15; ugoslavia 14. 
Sand other than metal- bearing do- 2,878 8,578 1 France 2,040; Netherlands 878; 
Belgium-Luxembourg 193. 
Sand and gravel ___...___— do— 2,411 En 
Sulfur: 
Elemental: 
Crude including native and 
byproduct d ee ee ee Ee E 252,801 282,640 — 43,519 Canada 158,766; Poland me 953. 
Colloidal, precipitated, sublimed .. _ 733 622 3 Netherlands 964; France 
Diode 7,254 9,430 G) iiber . ns Poland 3 7195 P Swit 
Sulfuric acid 177,213 118,312 ES 465,510, Austris 100, d Switzerland 
Talc, steatite, soapstone, pyrophyllite .. _ _ _ 189,082 148,300 920 Austria TA ustria 67,819; France 32,666; 
y 
Vermiculite, perlite, chlorite 97,641 108,125 149 Greece 75, 386; ig epablic of South 
Africa 12,658; Hungary 11,921. 
Other: 
Crude thousand tons 1,505 1,521 9 Norway 508; Netherlands 285; 
Slag and —— Austria 189. 
and dross, not metal-bearing 
do— 1,556 1,894 6 Belgium-Luxembourg 518; France 
2; Austria 92. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 20,275 21,617 8,168 raa and Tobago 11,763; Alba- 
nia 658. 
Carbon black |... LLL LLL Ls 3,680 3,850 1 Netherlands 2,554; United King- 
dom 596; France 846. 
Gas carbon ___ ~~ ~~~ LL LLL 2 coL 60,159 64,554 2,473 France 21 776; Netherlands 18, 923; 
Spain 5,397. 
Anthracite thousand tons. .. 83 30 ) United Kingdom 16; Republic of 
South Africa 7; Ne orway 5. 
Bituminous ~- s do- 9,828 9,967 388 Republic of South Africa 4,067; 
oland 2,637; Australia 832. 
Briquets of anthracite and bituminous 
COBl n 8 do— 1 2 -— Mainly from Netherlands. 
Lignite including briquets do- 4,028 2,498 oo e 2, 485; Austria 5; 
Coke and semico ke do- 1,012 949 108 Belgium-Luxembourg 242; Nether- 
lands 185; United Kingdom 125. 
Gas, natural: Gaseous miaon cubic feet 1,873,310 1,590,212 NA NA. 
Peat including briquets and litter... 108,948 101,572 9 Netherlands 64,301; U.S.S.R. 


See footnotes at end of table. 


32,216; France 2,546 
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Table 3.— Federal Republic of Germany: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986? f 
e oe Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude ... thousand 42-gallon barrels. _ 491,422 489,730 _. United Kingdom 135,033; Nigeria 
71,982; Saudi Arabia 53,228. 
Refinery products: 
Liquefied petroleum gas- do- 10,316 9,805 (3) Netherlands 2,329; United King- 
dom 1,880; Belgium-Luxem- 
bourg 1,544. 
Gasoline do____ 96,025 97,436 201 Netherlands 35,643; U.S.S.R. 
11405 Belgium-Luxembourg 
Mineral jelly and wax do- 1.594 1717 265 France 242; Egypt 185; unspecified 
Kerosene and jet fuel do —— 16,754 18,003 63 Netherlands 13,740; Belgium- 
Luxembourg 2, 182: France 945. 
Distillate fuel oil do... 158,783 183,106 318 Netherlands s 91 91922; USSR. 
22,968; Uni ted Kingdom 12,794. 
Lubricant do— 2,516 3,415 121 France 1 054; United Kingdom 
885; Italy 393. 
Residual fuel oil .. do_ ___ 59,763 52,251 e Netherlands 15,239; U.S.S.R. 9,944 
Belgium- Luxembourg 7,074. 
Bitumen and other residues 
do... 2,126 1,764 (3 Netherlands 591; Hungary 250; 
France 236. 
Bituminous mixtures do 118 119 2 N on" 58; France 22; Hun- 
Petroleum coe do- 6,883 8,056 1,144 United Kingdom 276; Argentina 
Unspecifieedl do— 397 oe 
"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
Excludes trade with East Germany. 
Less than 1/2 unit. 
COMMODITY REVIEW 
METALS leaching process using microorganisms 


Poor ore grades, the high cost of mine 
operations, stringent environmental con- 
trols, strong competition from abroad, and 
declining world demand for the basic metals 
led the FRG to close virtually all of its 
metal-producing mines. The last iron ore 
mine, Leonie, in Auerbach, east of Nürn- 
berg in Bavaria, which had operated since 
the Middle Ages, closed in May. In Febru- 
ary, MG closed two of its lead-and-zinc 
mines in the Harz Mountains. These mines 
employed about 825 workers and were the 
sole source of byproduct silver in the FRG. 
The only remaining lead-and-zinc mine, at 
Meggen, produced mostly zinc. The FRG 
thus had to rely mainly on imports not only 
for its iron, lead, silver, and zinc, but also 
for gold and most other metals. Domestic 
and imported secondary metals and scrap 
were refined, and attempts were made to 
reclaim metals from mine wastes. Preussag 
Metall AG, near Goslar, for example, was 
experimenting with reclaiming copper and 
zinc from waste piles by an in situ biological 


mainly Thiobacillus ferro-oxidans.* 

Aluminum.—Vereinigte Aluminium 
Werke AG (VAW, the largest FRG produc 
er, sold one of its works, Leichtmetall Cast 
ens und Krohn (LCK), to the international 
metal stockholder, Aalco Ltd. of the Unitec 
Kingdom. LCK, in Hamburg, was a distribu 
tor of aluminum semimanufactures. Aalcc 
had four other plants in the FRG—Diissel: 
dorf, Nürnberg, Regensburg, and Stuttgart. 

VAW, headquartered in Bonn, producec 
primary aluminum and aluminum prod 
ucts, coal, gallium, graphite, and material: 
for ceramics. The company employed about 
10,215 workers at its 11 plants. 

Alcan Aluminium Werke AG, owned by 
Canada’s Alcan Aluminium Ltd., closed its 
smelter at Ludwigshafen in February. The 
plant was producing only at about one-hal! 
of its 44,000-ton-per-year capacity. Alcar 
sold 185,000 tons of aluminum products ir 
the FRG in the first half of the year, dowr 
9% compared with the same period in 1986 
At yearend, Alcan’s FRG operations were 
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merged into one company, renamed Alcan 
Deutschland GmbH, headquartered at 
Eschborn and Taunus. The merger was part 
of Alcan's restructuring of its finished and 
semifinished products lines. Rolled products 
were to be concentrated at Góttingen, foil at 
Lüdenscheid, foil finishing at Ohler, and 
pistons and castings at Nürnberg.“ 

Antimony.—Erdol und Chemie Div. of 
Preussag developed a method for producing 
antimony trichloride and antimony trioxide 
from impure sulfide ores that were pre- 
viously unusable because of metallic impu- 
rities. In the new method, the finely ground 
ore reacts with gaseous hydrogen chloride 
in a molten salt. The sulfur is driven off 
as hydrogen sulfide, which is collected in 
an alkaline medium and processed into by- 
products.* 

Copper.—Norddeutsche Affinerie AG at 
Hamburg produced about 62% of the FRG's 
copper and operated the largest primary 
copper smelter in Europe. However, the 
company sold 30% of its shares to MIM. 
MIM also owned about 5% of MG. By 
yearend, three companies held major stock 
in the smelter: MG and MIM, 35% each; 
and Degussa AG, 30%. 

Germanium.—KHD Humbold Wedag AG 
of Köln tested a process for extracting 
germanium, lead, and zinc, from flue dust 
collected from lead processing. The CON- 
TOP process consists of a reducing, cyclone- 
smelting phase, followed by the evaporation 
of the metals through top-blowing of coal. 
More than 90% of the germanium, lead, and 
zinc were precipitated as oxides. The resi- 
due also contained significant quantities of 
SiO}, Fe. O,, chlorides, and fluorides from 
the coal. 

Iron and Steel.—Klóckner Werke AG, 
which owned 49% of the FRG’s last iron 
ore mine, shut down the Leonie Mine in 
Sulzbach-Rosenberg near Auerbach in east- 
ern Bavaria in May. Output at Leonie 
reached a peak in 1962 at almost 19 million 
tons of ore, or 4.2 million tons of metal 
content. In 1987, only 500,000 tons was 
produced; most of the ore was sedimentary 
and of Upper Cretaceous Age. The mine 
had operated under the name of Eisenwerk- 
Gesellschaft Maximilianschutte mbH (Max- 
hutte). The closure was caused by competi- 
tion from abroad, difficult underground 
working conditions due to water problems, 
and low ore grade. The mine had operated 
since the Middle Ages, and in 1986, it 
employed 292 workers, 214 of which were 
underground miners. In 1987, 263 workers 
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remained. The Maxhutte shutdown cost 
Klóckner about $230 million in 1987; it had 
reported an operating profit of $27 million 
in 1986. 

The mine closure turned Klóckner into a 
producer of flat steel products. Klóckner, 
the city of Düsseldorf, and the Bavarian 
State drafted plans to rescue Maxhutte by 
forming a new steel company. By yearend, a 
new steel company was formed, Neue 
Maxhutte Stahlwerke GmbH, integrating 
the activities of the bankrupt Maxhutte. 
Bavaria was given 39% ownership and the 
rest was divided evenly among the seven 
leading FRG steel companies. Neue Max- 
hutte was to operate a blast furnace, two 
oxygen converters, two continuous casters, 
a blooming mill and a section mill at 
Sulzbach-Rosenberg. Also, by yearend, an- 
other new company was formed, ESW-Roh- 
renwerke GmbH, to manage Maxhutte's 
tube works at Eschweiler, formerly called 
Echweiler Bergwerks-Verein Huttenbet- 
riebe. The plant produced tubes of 70- to 
219-millimeter diameter, and it had an 
annual capacity of about 60,000 tons. Unem- 
ployment in the Sulzbach-Rosenberg area 
reached 40%, or four times the national 
average.!! Since 1980, Maxhutte had receiv- 
ed about $115 million in Bavarian State aid 
and reduced its work force by about 6,500. 

In addition to Bavaria, other States were 
affected by the steel crisis, and the Govern- 
ment pledged $110 million in subsidies to 
the States of Lower Saxony, North Rhine- 
Westphalia, and Saarland. The steel compa- 
nies and the union sought $365 million in 
Government aid. It was estimated that from 
25,000 to 45,000 jobs would be lost in the 
next 2 years, owing to a weak steel market; 
The Ruhr Valley of North Rhine-West- 
phalia would suffer the greatest unemploy- 
ment. Over 200,000 jobs had already been 
lost in the valley during the last decade. 
Since 1980, Hoesch AG, Krupp Stahl AG, 
Mannesmann AG, and Thyssen AG had 
invested over $1.2 billion in the Ruhr Val- 
ley. 

The FRG ranked fifth in the world in the 
production of raw steel, with 5% of the 
world's output, and the country's 8 major 
steel companies were among the top 47 
world steelmakers.! Almost 85% of the 
country's total steel output was produced by 
continuous casting, compared with 77% in 
1984. Only Denmark produced steel entirely 
by continuous casting. By contrast, continu- 
ous casting in the U.S.S.R. constituted only 
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14% of the total. Of the total output, 81.7% 
was produced by the oxygen process, the 
rest by the electric process. 

Reportedly, FRG authorities had uncov- 
ered a steel-smuggling operation involving 
the sale by European traders of more than 
$120 million of steel from the German 
Democratic Republic (GDR) in Western Eu- 
rope, the United States, and Turkey in 1985 
and 1986.:* The companies were accused of 
falsely labeling the steel as of EEC origin to 
evade the Community's quota on GDR steel. 
According to FRG customs in Düsseldorf, 
which led the investigation, the steel trad- 
ers included well-known companies. A Gov- 
ernment official confirmed that 160,000 to 
200,000 tons of GDR steel worth up to $90 
million had been “smuggled” into EEC 
countries, and that another 74,400 tons of 
GDR steel was sold in the United States, 
probably as steel from the EEC. In addition, 
51,000 tons of the contraband steel was 
exported to Turkey with false papers. The 
department said that it was investigating 
the whereabouts of 900,000 tons of GDR 
steel shipped from the FRG free ports of 
Liibeck and Hamburg in 1985 and 1986. 

The FRG’s seven major steel companies 
had operated profitably since 1984 and 
Salzgitter AG since 1985.15 By 1987, howev- 
er, most FRG mills had become unprofit- 
able. Thyssen Stahl AG, Europe's largest 
privately owned steel mill, announced plans 
to reduce the work force at its Niederrhein 
works at Oberhausen by a further 3,000 
workers to only 1,000; the plant had employ- 
ed more than 9,000 workers in 1978. The 
plate-rolling mill at Oberhausen was to 
remain closed until mid-1988. Also, there 
were plans to cut 2,900 jobs at Hattingen's 
Heinrichshutte plate mill, and to close it in 
1988. Both of Hattingen's blast furnaces 
were in the process of being taken out of 
operation in 1987. Since December 1986, 
Thyssen closed two unprofitable section pro- 
duction plants, thus completely abandoning 
light sections. Only one 3.7-meter plate mill 
remained, at Duisburg. Thyssen cut its raw 
steel production 7% below 1986 levels, ow- 
ing to a decline in steel prices and sales. 
Thyssen Edelstahlwerke AG, the company's 
stainless steel producer, was Thyssen's only 
profitable division. The company pledged to 
invest about $1.5 billion worldwide by 1988, 
mostly in the Rhine and Ruhr areas. 

Hoesch Stahl AG, the second-largest steel 
producer, was one of the companies that 
was profitable. It concentrated on the pro- 
duction of high-value sheet products, while 
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its other steel operations registered losses. 

Krupp Stahl AG made a $3 million prof 
it; that figure was, however, $40 millior 
below the 1986 result. Most of the losses 
came from the declining sales of steel sec 
tions. Restructuring costs associated with s 
planned merger and strikes at its Rhein. 
hausen steelworks in Duisburg cost the 
company about $18 million. The company 
announced in November plans to close 
Rheinhausen in the industrial Ruhr, caus 
ing the 5,800 workers to demonstrate for jok 
security. In a compromise, the company was 
to proceed with the mill closure but would 
create substitute jobs or give early pensione 
to all but 1,300 of its workers. The Iranian 
Government owned 25.1% of Krupp and 
had a representative on the supervisory 
board. Consistent with the trend in the FRG 
Steel sector, Krupp was moving away from 
bulk steel and into special steels, capital- 
goods manufacturing, and trading. Krupp’s 
Steel sales accounted for only about 20% of 
total group steel sales, compared with 27% 
in 1980.“ Krupp began as a shipbuilding 
concern in 1896 and diversified into steel. In 
1987, 90% of its research and development 
funds were spent on machinery, equipment, 
electronics, process engineering, metallurgy 
and materials, representing 6% to 8% of 
the group's turnover.!* 

Mannesmann AG, the country's fourth- 
largest steel producer, was also a leading 
manufacturer of steel pipes and tubes, ma- 
chinery, and metallurgical plants. In 1987, 
the group's sales fell by 8%. Foreign sales, 
which accounted for 61% of the company's 
activities in 1986, fell 596 during the year. 
Also, Klóckner AG reported losses from its 
Steel division, Klóckner Werke. 

Lead and Zinc.—Preussag, the FRG's 
largest producer of base metals, made only 
a modest profit, although sales improved by 
about 10%. The company acquired the met- 
al trading company, W & O Bergmann 
GmbH & Co., whose profit was $1.4 billion 
in 1986. The company announced plans to 
close its 75,000-ton-per-year secondary zinc 
smelter at Harlingerode in 1988. In 1987, it 
operated at only two-thirds capacity. The 
plant employed about 500 workers and was 
the last operating zinc smelter in Europe 
using the old New Jersey zinc process. The 
secondary lead unit at Harlingerode, which 
was to remain in production, produced more 
than 40% of its secondary lead—about 45 
tons—from spent batteries. The company 
was to concentrate its zinc production at its 
second, 120,000-ton-per-year, electrolytic re- 
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finery at Nordenham. Preussag became the 
sole owner of the 120,000-ton-per-year- 
capacity Nordenham lead smelter by acqui- 
sition of the 50% owned by the Swedish 
firm, Boliden AB. Production at the 
55,000-ton-capacity Goslar zinc refinery was 
stopped for economic reasons. 

The FRG Government announced in Feb- 
ruary plans for the ind: finite closure of the 
Rammelsberg and B-d Grund lead-inc- 
silver mines in the Harz Mountains because 
of falling prices and high operating costs. 
The mines had operated since the Middle 
Ages, and, in 1986, they employed 487 and 
387 workers, respectively. In 1986, the 
Rammelsberg Mine produced 279,000 tons 
of ore, and the Bad Grund fine produced 
267,000 tons. The combined yield was about 
118,000 tons of zinc in concentrate and 
25,000 tons of lead in concentrate. The 
reserves at Rammelsberg were almost ex- 
hausted. The mines were the sole remaining 
source of byproduct silver in the FRG. The 
closure left one operating lead-and-zinc 
mine, the Meggen Mine east of Bonn, owned 
by MG. It has been in operation for more 
than 130 years and produced about 1 mil- 
lion tons of lead and zinc ore per year, 
mostly destined for zinc concentrate produc- 
tion. 

Hamburger Metallkonter GmbH report- 
edly discovered a significant lead-zinc-silver 
prospect in Bavaria, close to the Czecho- 
slovak border, using geochemical data. The 
anomaly is 3 kilometers long along the 
strike and up to 1 kilometer in width.” 

Other Metals.—Degussa developed a 
powder-metallurgy injection-forming proc- 
ess, followed by binder elimination and 
sintering, for the production of highly com- 
plex hard metal parts, such as tungsten 
carbide with cobalt or nickel binders. With 
the Swiss company Vereinigte Drahtwerke 
Biel AG, Degussa built a pilot plant in the 
FRG for the production of up to 2 million 
parts per year, fabricated in two separate 
furnaces. The alloys, Bidurit FX-15, FX-30, 
and Ni-15 are composed of tungsten carbide 
and tantalum-niobium carbide and with 
cobalt binders at 7.5% and 15%, respective- 
ly, and tungsten carbide with 7% nickel 
binder. The two companies experimented 
with other alloys, such as ferrous metals, 
nickel superalloys, and others. The mechan- 
ical strength values obtained by this process 
were equivalent to those obtained by the 
conventional sintering methods. 
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INDUSTRIAL MINERALS 


Barite.—Only three operating barite 
mines remained in the FRG; the others had 
been shut down either because they became 
uneconomical or their reserves were deplet- 
ed. Exploration, however, continued in the 
Harz Mountains near the Fulda River in 
the Dill area and at the Nohfelden-Eisen 
Mine in Saarland. Offshoots of the main 
ore body were discovered near St. Andreas- 
berg in Harz, and Siegbach-Wallenfels 
and Oberscheld in Dill, with no plans to ex- 
ploit them. The FRG met about 56% of its 
apparent consumption from domestic re- 
sources; 70% of this output was consumed 
in the production of chemicals and litho- 
pone, 25% in fillers, and the rest in drilling. 

Sachtleben Bergbau GmbH and Kali- 
Chemie AG were the two major domestic 
barium chemicals producers. The two com- 
panies jointly owned Duetsche Baryt- 
Industrie Dr. Rudolf Alberti & Co., which 
operated a mine at Wolkenhugel and a 
processing plant at Bad Lauterberg. Produc- 
tion capacity was 50,000 tons per year of 
filler-grade and 5,000 tons per year of 
chemical-grade barites. Sachtleben alse op- 
erated mines at Dreislar and Wolfach, with 
plants in Hallenberg-Liesen and Wolfach, 
producing 50,000 tons per year of lumpy 
barite and 60,000 tons of filler as well as 
some barite for drilling. In 1986, the work 
force at the Dreislar Mine had been reduced 
by 50% to 22 workers, and production was 
cut from 65,000 to 40,000 tons because of 
high operating costs.?* Kali-Chemie alse op- 
erated subsidiaries in Italy and France, and 
its mining operations in Córdoba, Spain, 
were closed at midyear. The company was 
the sole supplier of barium and strontium 
carbonate to the Republic of Korea. The 
chemicals were manufactured by Kali- 
Chemie at Bad Honningen near the Rhine 
and at Massa in Italy. Other FRG proces- 
sors of barites were Hansa-Metall Braun 
Mineral-und Metallhandels GmbH at Duis- 
burg and Johannes Scheruhn GmbH & Co. 
Scheruhn did not operate its Talkum- 
Bergbau Mine in 1987 owing to a decline in 
profitability. 

Bromine.—Kali und Salz AG, head- 
quartered at Kassel, was the only producer 
of bromine in the FRG. Of the three pre- 
viously operating mines, only the 2,500-ton- 
per-year Salzdetfurth Mine, north of 
Kassel, remained open. Production from 
both the Friedrichsthal and the Berg 


362 


annssegen-Hugo Mines was discontinued. 

Cement.—The FRG was the second- 
largest producer of cement in the EEC. 
About 36 cement companies operated 65 
plants. The leading producers included, in 
descending order, Heidelberger Zement AG, 
Dyckerhoff AG, Anneliese Zementwerke 
AG, Alsen-Breitenburg Zement-und Kalk- 
werke GmbH, and Nordcement AG. Produc- 
tion had steadily declined from 35 million 
tons in 1979 because of falling consumption 
and low-cost imports from the centrally 
planned countries. The FRG exported about 
5% of its production, mostly to the Nether- 
lands, and largely in the form of special 
types of cement including oil well and 
various construction cements, some for FRG 
companies working in those countries.“ 
Heidelberger Zement held a 65% ownership 
in Lehigh Portland Cement Co. a U.S. 
company. 

Bonner Zementwerke GmbH, the coun- 
try's oldest cement company, ceased produc- 
tion and sold its kilns to Turkey. Clinker 
production was stopped by Hannoverische 
Portland Zementfabrik AG, Heidelberger 
Zement in Neumarkt, Hellbach-Zement 
GmbH, Kalk-und Zementwerke Marien- 
stein AG, and Zementwerk Saar GmbH. 
Other companies improved their operations 
by installing high-efficiency separators, fil- 
ters, high-pressure grinding rolls, and con- 
veying and dispatching systems. 

Lime.—The FRG was the world's fourth- 
largest producer of lime. With some yearly 
fluctuations, production had remained quite 
stable for more than a decade. Two compa- 
nies dominated the industry; Rheinisch- 
Westfalische Kalkwerke AG (RWK), the 
largest, headquartered in Wuppertal, and 
Rheinische Kalksteinwerke GmbH of 
Wulfrath (RKW); Thyssen AG owned 75.1% 
of the latter. Both produced only burnt 
lime. Several smaller companies also pro- 
duced sintered dolomite, soft-burned dolo- 
mite, and hydrated lime. RWK quarried 
and burned Massenkalk Devonian lime- 
Stone at three locations near the company's 
headquarters, about 12 miles northeast of 
Düsseldorf. RWK alse quarried Devonian 
limestone at four sites: Darnap, near Wup- 
pertal; Honnetal, near Dortmund; Strom- 
berg, near Bingen on the Rhine; and Steed- 
en, near Limburg. More than 72% of the 
burnt lime was exported to European coun- 
iries for use by the iron and steel and 
construction industries. 

Potash.—Kali und Salz ranked fourth in 
the world in the production of potash, and 
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the FRG was also the second largest marke. 
in Western Europe. However, productior 
had remained virtually unchanged for the 
past 2 years because of low demand. Of tht 
eight operating mines, three in the Hanno 
ver area were directly affected by declining 
sales. The smallest mine at Siegried-Gieser 
was to close permanently while capacities 
were reduced at the Bergmannssegen-Hug 
and Salzdetfurth Mines. Those actions alg 
affected the jobs of 900 workers. 

Kali Export Gesellschaft (KEG) handlec 
all FRG's sales to non-EEC countries ir 
Europe, which made up about 30% of it: 
total exports. KEG's next largest market 
was Asia, where sales were based primarily 
on long-term contracts.* The 1986-87 12 
month exports totaled about 1.29 millior 
tons of K, O. The FRG had no restrictions 
on imports, but they remained low anc 
unchanged at about 110,000 tons per year oi 
K,O, originating mostly in France and the 
German Democratic Republic. 

Synthetic Wollastonite, Diopside, and 
Mayenite.—FRG's Rheinische Kalkstein 
werke GmbH in Wulfrath was a major 
European commercial producer of synthetic 
lime-containing minerals. Wollastonite and 
diopside were manufactured for use in ce 
ramics and metallurgy. Mayenite, the most 
recent entry in the company's inventory. 
was used only in secondary metallurgy. The 
minerals were synthesized in a modifiec 
rotary kiln.** 


MINERAL FUELS 


Coal and nuclear energy remained the 
primary sources of electric power, which 
increased by 2.2% in 1987 compared with 
that of 1986. The share of nuclear power 
rose from 3% in 1970 to about 37% in 1987. 
while that of petroleum fuels fell from 15% 
to less than 2% in the same period. More 
than 50% of total electric production was 
generated from domestic coal. The share of 
oil in primary energy consumption includ- 
ing transportation, however, was the high- 
est at 42%, followed by coal at 19%, natural 
gas at 17%, nuclear power at 11%, and 
lignite at 8%. About 64% of the primary 
energy fuel sources was imported. 
Nuclear power stations continued to oper- 
ate at nearly 80% of capacity. The Govern- 
ment also continued to support new reactor 
technologies. It remained committed to the 
construction of a spent fuel reprocessing 
plant in Wackersdorf, Bavaria, despite some 
active oppesition to nuclear power. 

Coal.—There were 32 operating coal 
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mines in the FRG. Since 1981, the produc- 
tion of coal had continued to decline. About 
2 million tons of coal was stockpiled during 
1987, increasing the existing stock to 15 
million tons. Production in the mines was 
more than 115% of normal output. Ac- 
cording to some reports, three main coal 
producers were to reduce their capacities: 
Ruhrkohle AG by 10 million tons, Eschwei- 
ler Bergwerks-Verien AG by 3 million tons, 
and Saarbergwerke AG by 1 million ton. 
The cost of domestic coal was more than 
three times the price of imported coal. 
Despite this, however, only about 9 million 
tons of coal was imported, and coal produc- 
tion subsidies continued, amounting to 
about $7 billion per year. Only about one- 
fifth of the coal mines were competitive, 
and for environmental reasons, coal mining 
was moving north into the rural Muenster- 
land area. The industry employed about 
164,000 people in 1986, compared with 
204,000 in 1978. 

Natural Gas.—Natural gas was the third- 
largest primary energy source in the FRG. 
"Consumption of natural gas rose from a 
1986 decline because of cold weather and 
higher sales to industry. About 27% to 30% 
of gas supply came from domestic sources. 
On May 31, 1986, a consortium of Western 
European companies, including the FRG 
importers (Ruhrgas, Thyssengas, and Brigit- 
ta und Elwerath Betriesbsfuhrungsgesell- 
schaft) agreed to import gas from Norway's 
Troll and Sleipner North Sea fields. The 
agreement, approved by the Government in 
August, covered imports of about 282 billion 
cubic feet of gas per year during the years 
2000 to 2020. The agreement was another 
step toward broadening the Western Euro- 
pean sources for the FRG gas market, thus 
assuring a more stable supply. 

Petroleum.—Production declined for the 
third year, and domestic output contributed 
only marginally to the FRG's energy bal- 
ance. Because the FRG was the largest 
European market for petroleum and had 
adopted strict emission controls, the Gov- 
ernment was concerned with diversification 
and security of supply. Dependence on oil 
from the Organization of Petroleum Ex- 
porting Countries had been cut by more 
than one-half during the last 15 years and 
the FRG paid less for its oil imports, $9.7 
billion, than in the previous year. Because 
of international competition and overca- 
pacity in the European refining industry, 
however, FRG oil companies continued to 
lose revenues. Refining capacity had been 
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halved since 1978, to 612 million barrels per 
year in 1987. Ruhr Oil GmbH in Gelsenkir- 
chen, the largest refinery, has a capacity of 
about 80 million barrels per year and was 
jointly and equally owned by Veba AG and 
Petroleos de Venezuela SA. Shell Oil Co. 
was the country's major refiner. FRG's 
refineries met about 70% of the country's 
petroleum product demands. To maintain 
capacity, Holborn Europa Reffinerie GmbH, 
a subsidiary of Coastal Corp. of the United 
States, took over the mothballed Esso Corp. 
refinery in Hamburg, which had a capacity 
of 34 million barrels per year. Opening of 
other closed plants was being considered. 

Of the 50 to 60 independent oil trading 
companies in the FRG, most received their 
supplies from the Amsterdam-Rotterdam- 
Antwerp area, mainly by barge. In 1986, 
about 205 million barrels of oil entered the 
FRG at Emmerich on the Rhine River. The 
Rhine was the main transport route, usual- 
ly in 1,200-ton barges. Some of the oil was 
transported through pipelines. The FRG 
had 1,065 miles of pipeline for crude and 315 
miles for refinery products. 
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The Mineral Industry of 
Ghana 


By David J. Ellis: 


With the decline in the price of cocoa, 
Ghana's principal export commodity, the 
increase in the value of revenue from the 
mineral industry provided a necessary boost 
to export earnings. Export revenue from the 
gold, manganese, diamond, and bauxite in- 
dustries amounted to approximately $170 
million,? or 21% of total export value, com- 
pared with 17% in 1986. The increase was 
mainly a result of increased gold production 
and the continued bull market for gold. 

The Economic Recovery Program (ERP), 
begun in 1988, was continued with the 
support of the International Bank for Re- 
construction and Development (World 
Bank), the International Monetary Fund 
(IMF), and other international banking 
agencies. The goals of the ERP were the 
realignment of relative prices to promote 
economic growth and increase exports, the 
rehabilitation of social and economic infra- 
structure, the restoration of fiscal disci- 
pline, and the encouragement of domestic 
savings and investment. In the continuing 
pursuit of these objectives, Ghana sought an 
Extended Fund Facility of $190 million and 
a Structural Adjustment Facility of $100 
million from the IMF, both of which were 
approved in November. Ghana also benefit- 
ed from pledges of multilateral and bilater- 
al aid amounting to approximately $800 
million. 

Production of gold increased at each of 
the four working operations in Ghana, in 
response to the rehabilitation stimulated by 
a 5-year plan started in 1985. Changes in 
the mining and investment codes heighten- 
ed interest in gold mining, evidenced by the 
issuance of more than 30 exploration li- 


censes since 1986. Four joint ventures con- 
verted their exploration rights into mining 
programs in 1987, with some new gold 
mining operations expected to be in produc- 
tion in 1988. 

Transportation problems continued to 
plague the manganese and bauxite indus- 
tries, based at Nsuta and Awaso, respective- 
ly. Poor roads and railroads and dilapidated 
harbor facilities at Takoradi, the shipping 
terminal for manganese and bauxite, held 
exports from the Ghana National Manga- 
nese Corp. (GNMO) and Ghana Bauxite Co. 
(GBC) below production capabilities. How- 
ever, a portion of the loans pledged by 
various international aid agencies was ear- 
marked for the rehabilitation of Ghana's 
badly deteriorated major roadways, rail sys- 
tems, and port complexes. 

The transfer of the focus of alluvial dia- 
mond mining operations from the depleted 
Akwatia facilities to nearby Birim was al- 
most completed in 1987. However, the con- 
tinued need for new equipment and ma- 
chinery prevented production from reach- 
ing the projected 1 million carat mark. 
Ghana continued to be plagued by the 
illegal mining and selling of diamonds and 
gold, because official agencies could not 
match the prices offered by illicit buyers. 
Estimates of the foreign exchange lost by 
this undocumented export varied between 
$10 to $30 million per year. 

Two oil companies were involved in explo- 
ration activities in Ghana, one onshore and 
one offshore, but no oil production has 
occurred since 1984. Rehabilitation of the 
oil refinery at Tema continued with the aid 
of a loan from the European Investment 
Bank (EIB). 
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PRODUCTION AND TRADE 


Ghana experienced a trade deficit of $54 
million, compared with the positive balance 
of $16 million achieved in 1986. The value of 
both imports and exports increased, with 
exports valued at $787 million and imports 
at $841 million. Imports of oil products 
accounted for almost 20% of spending. 
Members of the European Economic Com- 
munity continued to be Ghana's principal 
trading partners, taking 38% of exports and 
providing 49% of imports. The United 
States was also a major trading partner, 
receiving 2196 of Ghanaian exports and 
providing a slightly smaller proportion of 
Ghana's import needs. United States-Ghana 
trade was dominated by imports and ex- 
ports connected with Volta Aluminium 
Co.'s (VALCO) aluminum smelter. 

Production of gold increased 1496 more 
than that of 1986 as the first effects of the 
rehabilitation program at existing oper- 
ations were felt. Ashanti Goldfields Corp. 
(Ghana) Ltd. (AGC) produced almost 280,000 
troy ounces of gold, an increase of 13% 
compared with that of 1986. AGC announc- 
ed earnings of $118 million, of which $45 
million was profit. 

Total production at the three State Gold 
Mining Corp. (SGMC) operations at Dunk- 
wa, Prestea, and Tarkwa was up 2196 com- 
pared with that of 1986, with production of 
8,600 ounces, 22,190 ounces, and 18,259 
ounces, respectively. 

Production and exports of bauxite in- 
creased slightly, with the value of ship- 


ments estimated to be $5.2 million, compar- 
ed with $5.0 million in 1986. Almost all of 
the production was delivered to British 
Aluminium Co.'s (British Alcan) plant in 
the United Kingdom. Production of alumi- 
num increased 20% over that of 1986, with 
shipments totaling about 146,000 tons, 9096 
of which was delivered to Kaiser Aluminum 
& Chemical Corp. and the remainder to 
Reynolds Metals Co., both of the United 
States. 

Production and exports of manganese 
were down 13% and 5%, respectively, with 
export revenue decreasing to $7.8 million 
compared with $8.2 million in 1986. Princi- 
pal markets for Ghanaian manganese ore 
were Belgium, the Federal Republic of Ger- 
many, Japan, Norway, Romania, and Spain. 

Diamond production was down about 1096 
compared with that of 1986, although the 
value of sales increased slightly. The dia- 
monds were sold through a system of lim- 
ited auctions attended mainly by European 
diamond buyers. 

The policy of using weekly auctions to 
determine the exchange rate for the Gha- 
naian cedi continued in 1987, and the cedi 
continued to devalue against the U.S. dollar 
as it approached the lower exchange rate of 
the parallel market. Despite à continued 
growth of real gross domestic product, esti- 
mated to be 4%, inflation increased to 35%, 
compared with 25% in 1986, and the debt 
service ratio increased to 54% of export 
revenue. 


Table 1.—Ghana: Production of mineral commodities! 


See footnotes at end of table. 


Commodity? 1983 1984 1985 1986P 19879 
Aluminum: 
Bauxite, gross weight |... metric tons 10,200 44,000 170,000 226,000 3230,000 
Metal, smelter, primary ____—_— ~~ do— 42,458 NA 550 124,570 3150,000 
Cement, hydraulic thousand metric tons__ 290 229 363 219 4 
Diamond: 
Gem thousand carats- 84 85 60 384 365 
Industrial® _._______________ cl s. 306 811 512 3488 3400 
Total .------------- do---- 340 346 632 522 3465 
fr thousand troy ounces. _ 216 287 299 281 3398 
Iron oe steel: Steel, crude® |... metric tons 5,400 5,400 5,400 5,000 5,000 
Ore and conten tents: gross weight do- 173,000 268,100 816,000 840,000 3295,000 
Mn contennitntntkkkk do— 69,216 107, 480 130, 000 140, 000 120, 000 
Petroleum 
Crude thousand 42-gallon barrels. 730 730 100 == Su 
Refinery products: 
Gasoline ____________-_-_-~ do— 2,150 1,460 “1,000 “1,000 1,000 
Jet fuel! do- 248 224 200 200 200 
Keros ene do— - 597 666 e600 e600 600 
Distillate fuel oil |... do- 1,220 1,270 *1,000 *1,000 1,000 
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Table 1.—Ghana: Production of mineral commodities! —Continued 


Commodity? 1983 1984 1985 1986P 1987 
Petroleum —Continued 
Refinery products —Continued 
Residual fuel oil 
tho d 42-gallon barrels. .. 2,630 2,120 2,000 2,000 2, 000 
n ͤ SURE N UST ioc 81 81 *80 *80 80 
Refinery fuel and losses TUM 251 216 *200 *200 200 
Total ELLA do— 7,183 6,087 *5,080 *5,080 4080 
Salt". „ Le metric tons 50, 000 50,000 50,000 50,000 50,000 
Silver, mine output, Ag content 
thousand troy ounces. . 14 14 14 14 16 


*Estimated. Preli NA Not available. 
Table includes data available through July 22, 1988. 
In addition to the commodities listed, a vari 


of crude construction materials (clays, sand and gravel, and stone) are 


produced, but. Asse: is not reported, and available information is inadequate to make reliable estimates of output levels. 


Reported figure. 
All from imported clinker. 


COMMODITY REVIEW 


METALS 


Aluminum.—A second successive year of 
abundant rainfall was instrumental in the 
maintenance of a steady supply of electrici- 
ty from the Akosombo and Kpong hydro- 
electric power stations, which provided the 
power to VALCO's smelter at Tema. There- 
fore, production increased for the third year 
in a row following the disastrous dry spell 
and production shutdown in 1984. Four 
potlines were in operation during the year, 
and VALCO's management hoped to be able 
to occasionally run five potlines in 1988. 

Aluminium Enterprises Ltd., a Ghanaian 
company, was looking for foreign partners 
for a joint-venture project to set up a second 
rolling mill at Tema. The project had a 
planned initial output of 10,000 tons per 
year and would serve to provide for both 
domestic shortfall and export markets.’ 
Aluworks Ghana started production of alu- 
minum coils and sheets at Tema in 1985. 

Bauxite production at the Awaso Mine, 
operated by the GBC (Government of Gha- 
na, 55%, and British Alcan, 45%), fell below 
the production target of 260,000 tons be- 
cause of equipment failures early in the 
year and continued problems with transpor- 


tation. Priority was given to rehabilitation 


and replacement of parts on the western 
railway line linking Awaso and the port at 
Takoradi where the bauxite is exported. A 
new feasibility study on the Kibi bauxite 
deposits northwest of Accra was conducted 
by a team of experts from the U.S.S.R. 
Negotiations with various agencies about 
possible development of the Kibi deposits 
have been proceeding intermittently since 
the early 1970's. 

Gold.—The gold mining industry in Gha- 
na continued to reap the benefits of the 
enactment of the 1986 Minerals and Mining 
Law, with more than 30 foreign companies 
applying for prospecting and mining li- 
censes since the new law was passed. Some 
of the important benefits provided by the 
progressive new mining code were the right 
to retain not less than 25% of foreign 
exchange in an external account; the aboli- 
tion of export levies and withholding taxes, 
which were replaced by a royalty of 3% to 
12% of total revenue; and capital allow- 
ances, with which 75% of capital invest- 
ment could be written off during the first 
year of a mining venture and 50% in 
subsequent years. 

Those new provisions, accompanied by 
the devaluation of the cedi to a more realis- 
tic level and the ongoing mine rehabili- 
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tation programs, led not only to the immi- 
nent development of several new mines but 
also to increased production from existing 
operations. 

Rehabilitation progressed on schedule at 
AGC's Obuasi Mine as well as at the 
SGMC's operations at Dunkwa, Prestea, 
and Tarkwa. At Obuasi, the 5.5-meter- 
diameter George Cappendell shaft was com- 
pleted by yearend and was to be commis- 
sioned in 1988 and used to develop l .zh- 
grade quartz ore bodies in the southern rea 
of the mine. Two other shafts were in the 
process of being sunk, and another shaft 
was revamped in an effort to increase ore 
production to 980,000 tons per year. These 
new shafts will provide access to three 
major ore bodies outlined for development 
in the 5-year plan and will shift the empha- 
sis from the northern to the southern part 
of the mine. 

Two more ventilation shafts were also 
being put in using a new raise borer. A 
conveyor system was also being installed to 
expedite ore movement in the southern 
section. New equipment was purchased for 
Stope production and haulage, including 
larger capacity mine cars to travel on reno- 
vated track on the major levels. 

At the processing plant, new crushers 
were in the process of being installed and 
flotation cells were replaced. Humphrey 
spirals were installed as an additional stage 
in the gravity concentration section. 
Carbon-in-pulp processing was planned to 
replace the current cyanide-zinc precipita- 
tion. 

As part of another effort to increase 
production, treatment of old mine tailings 
was scheduled to start in 1988. A recovery 
plant with a capacity of 1.8 million tons per 
year was ordered. The plant would be able 
to recover up to 40,000 troy ounces of gold 
yearly. Two stockpile dischargers were also 
ordered to access the old tailings for re- 
processing.* 

The SGMC continued its rehabilitation 
work and training program with the guid- 
ance of the Canada-Ghana Mining Group 
(CGMG) management team. The CGMG 
advisory team was hired in 1985 to lay out a 
comprehensive plan for rehabilitation of 
the three remaining SGMC operations and 
to train Ghanaians to take over operations 
at the end of the 5-year plan. There was 
increased output at all three SGMC facili- 
ties as a result of new equipment and 
development of 4 out of 14 targeted new 
mining centers outlined in the evaluation 


MINERALS YEARBOOK, 1987 


completed in 1986. 

Because of repairs and rehabilitation at 
the Dunkwa alluvial operations, 2.9 million 
cubic yards of ore, the largest total since 
1975, was dredged. Plans were made for the 
purchase of some new dredges to replace 
ones that were beyond repair. 

Because of repairs and replacement of 
some mining equipment, about 162,000 tons 
of ore was milled at Prestea, the most since 
1981. The implementation of a similar pro- 
gram at Tarkwa resulted in the milling of 
almost 110,000 tons of ore, an increase of 
almost 50% more than in 1986. 

The Government of Ghana was negotiat- 
ing with the World Bank for an additional 
$40 million credit in support of the rehabil- 
itation project. There was a possibility that 
one or more of the SGMC mines would seek 
private funding through a joint-venture ar- 
rangement. 

Among the newcomers to the gold mining 
industry in Ghana, the closest to production 
was Southern Cross Mining Ltd. (SCML), a 
joint venture between Northern Queens- 
land Co. Ltd. of Australia (70%) and the 
SGMC (30%), which was redeveloping min- 
ing operations at Konongo and Obenemase. 
Konongo had been operated by SGMC be- 
tween 1965 and 1984, when it was closed 
due to supposed lack of reserves. Based on 
exploratory work done in 1986, SCML ex- 
pected to begin production in 1988 of about 
2,000 ounces of gold per month from surface 
mining. At full capacity, production was 
estimated to reach 30,000 to 40,000 ounces 
per year. 

Another operation that reached the min- 
ing license application stage in 1987 was 
Teberebie Goldfields Ltd., a joint venture 
between the Pioneer Group Inc. of the 
United States (65%), Glencar Explorations 
PLC of Ireland (25%), and the Government 
of Ghana, 10%. This 26-square-kilometer 
concession lies south of Tarkwa and is an 
extension of the Tarkwa Banket Reef. Prov- 
en and probable reserves were estimated to 
be 5.68 million tons averaging 2 grams of 
gold per ton, with an additional 11 million 
tons of possible reserves. Production was 
expected to begin in midyear 1988, in the 
form of an open pit operation with gold 
recovery by heap leaching. 

Canadian-Bogosu Resources Ltd. (CBRL), 
a joint venture between Sikamen Gold Re- 
sources Ltd. (SGRL) of Canada (40.5%), 
Denison Mines Ltd. of Canada (27)%, Exall 
Resources Ltd. of Canada (13.5%), the Gov- 
ernment of Ghana (10%), and the Interna- 
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tional Finance Corp. (IFC) (996), applied for 
a mining lease on about one-third of the 
150-square-kilometer Bogosu concession. 
Exploration continued on the remaining 
part of the concession. SGRL, the operator, 
was underwritten at $1.65 million and listed 
on the Toronto Stock Exchange in January. 
CBRL conducted exploration and a prefeasi- 
bility study at an estimated cost of $3 
million during 1987. The Bogosu concession 
area was part of a concession owned and 
operated by Marlu Gold Mining Areas Ltd. 
from 1984 to 1955, during which period 
920,000 ounces of gold was recovered at an 
average grade of 0.12 ounce per ton. The 
Bogosu deposits were along an 18-kilometer 
section of the same regional fault system on 
which other large gold mines, such as Obua- 
si and Prestea, were discovered. 

Results of the prefeasibility study were 
released in June with total reserves esti- 
mated at 5.78 million ounces. Of that, 
471,000 ounces was proven, 1.26 million 
ounces was probable, and 4.0 million ounces 
was possible. In addition, there were two 
major underground sulfide ore deposits that 
were not included in the study results. The 
capital costs of development of a mine and 
plant were estimated to be $25 million, with 
production of 75,000 to 100,000 ounces of 
gold annually when full capacity is achiev- 
ed. Average production costs were esti- 
mated to be between $134 and $150 per 
ounce, with a plant treating 1.5 million tons 
of ore per year from four ore bodies. Initial 
development would be by open pit mining of 
oxide ore and reprocessing of mine tailings, 
with eventual underground mining of sul- 
fide ore as a possibility for development 
after further exploratory work. A feasibility 
study was expected to be completed by 
yearend 1988 and production planned by 
midyear 1989. The IFC was to provide debt 
financing for the development. 

Sun Gold (Ghana) Ltd., a joint venture 
between Sun Gold Ltd. of the United States 
and Akyem Abuakwa Finance Development 
Co. of Ghana, was issued a mining lease for 
a 140-square-kilometer concession at Atiwa 
in eastern Ghana. Installation of infrastruc- 
ture and a plant for alluvial operations was 
planned. 

There were several other joint ventures 
that were well advanced in rehabilitation of 
former mines and/or new exploration activ- 
ity for gold. Ghana-Libyan Arab Mining Co., 


a joint venture between Ghanaian and Liby- . 


an interests, was involved with reactivating 
the abandoned surface mining operations at 
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Bibiani, in the Western Region. Purchase of 
a gold tailings retreatment plant to process 
30,000 tons of ore per year was accom- 
plished in 1987. 

Titan Resources Ltd. of Australia com- 
pleted basic infrastructure on the Edua- 
priem Peasem gold project in December. 
Results of analysis of samples from a 
trenching program were awaited. 

Kenbert Ltd. and three other Canadian 
firms were doing rehabilitation work at the 
Adowsena-Ntronang Goldfield, with fi- 
nancing from the Canadian Export Develop- 
ment Corp. Adowsena-Ntronang was for- 
merly operated by Ashanti Adowsena 
(Banket) Goldfields Ltd., and is located 
approximately 40 kilometers southeast of 
Konongo. Other operations were proceeding 
at Osenase (Eastern Region) and at Anko- 
bra near Prestea. 

Among other developments in the gold 
industry, the Government of Ghana an- 
nounced that an agreement was signed with 
the U.S.S.R. for the rehabilitation of the 
abandoned Tarkwa gold refinery. Repair 
work was estimated to cost $1 million and 
would provide for a refining capacity of over 
800,000 ounces per year. 

Manganese.—GNMC received a $6 mil- 
lion loan from the EIB that was used to 
purchase new equipment, and to finance 
rehabilitation work at the Nsuta Mine and 
plant and along the railway between Nsuta 
and the port at Takoradi. GNMC has been 
mining both manganese oxide and manga- 
nese carbonate, but the sales value of the 
oxide ore has been much higher than that of 
the carbonate ore. Resorves of oxide ore 
were estimated to last only 4 more years, 
although reserves of the carbonate ore were 
plentiful. To gain more value for the car- 
bonate ore in 1979, GNMC had contracted 
for the building of a large kiln to roast the 
carbonate ore and convert it to manganese 
oxide. The kiln was completed in 1982 but 
was never commissioned because of a con- 
tract dispute with the builder over the 
financing for an electrical substation to 
prevent potentially damaging power surges. 

GNMC was working with the Romanian 
mining agency Geomin in an investigation 
of the potential for development of new 
reserves of manganese carbonate ore. 


INDUSTRIAL MINERALS 


Cement.—The Ghana Cement Works con- 
tinued to produce cement using clinker 
imported from the German Democratic Re- 
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public. Cement preduction, although up 
from the 1986 level, was still far below 
capacity and demand. 

Diamond.—Despite a change in the focus 
of mining operations from the exhaust- 
ed Akwatia deposit to the fresh reserves in 
the Birim River Valley, diamond preduc- 
tion did not reach the 1-million-carat level 
forecast by Ghana Consolidated Diamonds 
Ltd. and even decreased compared with 
1986 production levels. The decline in pro- 
duction was the result of the continued need 
for rehabilitation of the diamond processing 
facilities and the purchase of new equip- 
ment. Fine gold was being recovered at a 
rate of 225 ounces per month, and another 
plant for gold recovery was in the process of 
being installed. 


MINERAL FUELS 


The IFC acquired a 15% interest in the 
650,000-acre Keta Basin onshore concession 
on which Diamond Shamrock International 
Petroleum Co. of the United States and the 
Ghana National Petroleum Corp. were op- 
erating a joint-venture program. The IFC 
provided $4.5 million for the ongoing pro- 
gram, which included plans for seismic 
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data acquisition, drilling of three explora- 
tion wells, and drilling of one appraisal 
well. 

In April, Amoco Ghana Petroleum Co., a 
subsidiary of Amoco Production Co., signed 
an exploration agreement with the Govern- 
ment of Ghana. The agreement covers 10 
concession blocks totaling 1.4 million acres 
off the southeastern coast. During the ini- 
tial 3-1/2-year period, Amoco was scheduled 
to carry out a 2,200-kilometer seismic pro- 
gram and to drill one exploratory well. 
There is an option to allow Amoco to extend 
the agreement to 7 years. 

A loan of $8 million from the EIB was 
slated for use in the second stage of the 
rehabilitation of the oil refinery at Tema, 
begun in 1984. The loan was to be repaid 
over 15 years with a 5-year grace period. 
The refinery was scheduled for a doubling 
of its capacity, which is currently 28,000 
barrels per day. 


1Physical scientist, Division of International Minerals. 
re n , values have been converted from 
Ghanaian cedis (C) to U.S. dollars at the rate of 
C161.29 = US$1.00. 


el Bulletin Monthly (London). No. 196, Apr. 1987, 
p. . 

“Mining ing Magazine (London). V. 155, No. 8, Aug. 1987, 
Pp. 122-129. "m 


The Mineral Industry of 
Greece | 


By Walter G. Steblez! 


Greece's mineral industry showed a 
downward production trend in 1987. The 
output of bentonite, chromite, lead, magne- 
Site, nickel, pyrite and zinc declined com- 
pared with that of 1986; only barite, baux- 
ite, lignite and kaolin showed slight gains 
during the year. The production declines in 
the mineral sectors paralleled the overall 
performance of Greece's industry. In 1987, 
industrial production declined by 296 com- 
pared with that of 1986, and was below the 
output level of 1980. Compared with 1980, 
Greece's industrial output from 1981 to 1987 


registered only slight increases during 1981, 


1985, and 1986. According to the country's 
Statistics Bureau, out of 20 industrial 
branches, 12 remained below 1980 produc- 
tion levels; these included the industrial 
minerals, metallurgical and metals fabri- 
cating sectors. Moreover, the growth rate 
of the country's gross domestic product in 
1987 declined compared with that of 1986. 
In 1987, Greece continued to be an impor- 
tant European producer of bauxite, cement, 
industrial minerals, ferroalloys and nonfer- 
rous metals. The Greek-Soviet alumina 
project and the uncertainty about the fu- 
ture of Larco S.A., Greece's ferronickel 
producer, continued to be the main issues of 
the country's mineral industry in 1987. By 
yearend, all the details for the construction 
of the alumina plant were finalized, includ- 
ing its relocation. Larco came under scruti- 
ny for possible closure and/or privitization. 
In the fuels sector, a dispute arose be- 
tween the Governments of Greece and Tur- 
key over petroleum exploration rights in 
the Aegean. There was also a dispute be- 
tween the Government of Greece and the 
Prinos oil consortium, the North Aegean 


Petroleum Corp. (NAPC), concerning the 
nationalization of the consortium's assets. 

Government Policies and Programs.— 
The Government policy instituted in 1981 to 
promote state control over the economy and 
mineral industry was reappraised in 1987 
owing to (1) the decline of incentives in 
Greek industry and competitiveness of 
goods and services in the market, (2) a steep 
drop in private investment capital in the 
Greek economy, and (3) pressure from the 
European Economic Community (EEC) to 
establish a free, unified market covering all 
EEC member states by 1992. To meet the 
1992 deadline and reverse the decline of the 
country's economy, the Government waived 
a number of restrictions placed on state- 
controlled enterprises that earlier prevent- 
ed normal business transactions. These poli- 
cies restricted the hiring and firing of state 
employees and abolished management in- 
centives. The Greek Government also aban- 
doned the practice of worker control of day- 
to-day commercial operations. At the same 
time, the Government made serious efforts 
to attract foreign investment in the alumi- 
na, bauxite, lignite, and steel industries. 
The results were less than satisfactory. 
Most investors, who planned from 5 to 15 
years into the future, lost confidence in the 
Greek investment climate owing to periodic 
reversals of Government regulations, and 
the Government's longstanding policy of 
bringing most of the country's major indus- 
tries under its control. 

In 1987, more than one-half of Greece's 
mining enterprises were state-owned, and 
efforts to nationalize NAPC’s assets during 
the year added even more uncertainty to 
stated Government aims. 
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PRODUCTION 


The mineral industry's overall negative (mixed sulfide and lead and zinc concen- 
performance continued to reflect adverse trates); the Eliopoulos Kyriacopoulos Group 
factors such as the decline of the U.S. dollar (barite, bauxite, bentonite, and perlite); 
and strong competition in the world mar- Magnomin General Mining Co. S.A. (mag- 
ket. The Government's dominance of the nesite and dead-burned magnesite); and the 
industry removed the flexibility necessary Titan Cement Co. S.A. remained Greece's 
to react effectively to new market situa- major private companies. Major state- 
tions. Ferronickel production in Greece owned mineral interests included oper- 
practically ceased at a time when its mar-  ations for the production of asbestos, baux- 
ket value rose from $4 to $17 per ton. ite, cement, chromite, lead, lignite, petrole- 
Aluminium de Gréce S. A., a subsidiary of um and steel. 

Pechiney of Prance; the Bodossakis Group 


Table 1.—Greece: Production of mineral co nmodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987? 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 2,455 2,296 2,453 2,230 2,400 
Alumina, gross weight ---------- do- 410 482 380 470 480 
Primary -------------------—- 136,181 136,244 125,222 126,000 126,000 
Secondary „„ 7,000 7, 000 7,000 7,000 7,000 
Chromium: Chromite: 
Run of- mine orree: 83,202 123, 186 214,031 217,979 220,000 
. Marketable products: 
Direct-shipping ore: 7,000 11,000 15,000 716,000 16,000 
Concentrate |... LLL 22222222222 20,517 50,364 58,948 60,063 63,000 
Iron and steel: 
Iron ore and concentrate, nickeliferous:* 
Gross weight thousand tons 1,343 1,929 2,245 2,200 2,200 
Fe content do— 572 810 920 900 900 
Metal: | 
Pig iron: ---------------- do 138 138 e140 160 160 
Ferrochromiumm .—..------.--- *18,000 32,974 34,436 38,260 38,000 
Ferronickelhhh)h))h 50, 000 53,000 63, 800 *10,324 5,000 
Steel, crule thousand tons 858 895 985 890 950 
Mine output, Pbcontent*. 20,000 22,000 20,000 719,000 18,000 
Metal, refined, primar T xm 15,000 16,000 16,000 
Manganese: 
Ore, crude: 
Gross weight _——---------------- 40,140 28,170 29,820 32,585 35,000 
Mn content ___________________ 12,042 8,451 8,946 10,759 11,500 
Concentrate 
Gross weight ____________-~--~-_-- 4,636 5,447 5,085 4,560 5,000 
Mn conent _________--~-__--~ 2,212 2,669 2,478 2,234 2,450 
Nickel 
Ni content of nickeliferous iron ore. 13,000 16,700 22,000 714,400 12,000 
Ni content of alloyeaa ss „ 12,858 15,829 15,952 2,581 1,300 
Silver: Mine output, Ag content? 
thousand troy ounces__ 41,797 1. 800 1.700 1,700 1,700 
Tin metal, secondary 40 40 40 40 40 
Zinc mine output, Zn content 21,300 22,500 21,500 22,500 21,000 
INDUSTRIAL MINERALS 
Abrasives, natural: Emery: 7,007 8,100 1,129 7,500 8,000 
Asbestos: 
Ore ense ccce thousand tons. 2,490 3,766 8,705 3,927 3,700 
ps fetta te eta anh 8 31,811 45,376 46,811 51,355 48, 
Barite: 
Crude ore ~- —--------------------- 90,187 24,822 26,000 2,221 8,000 
Concentratee LLL LLL LLL 30,262 2,423 3,283 2,305 2,300 
Cement, hydraulic... - - --- — thousand tons 14,196 13,521 13,669 13,341 13,400 
Clays: 
Bentonite: 
e LI uen i Se 688,941 118,122 886,972 1,317,825 1,200,000 
Processed ___________________ _ 214,193 260,941 239,861 352,587 300,000 


See footnotes at end of table. 
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Table 1.—Greece: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1983 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS —Continued 
Clays —Continued 
Kaolin 
e eu Le Sem 60,749 92,407 87,623 141,210 145,000 
Process!!! 6,032 10,376 7,449 532 3,700 
Fluorspar, grade unspeciſide 300 300 300 300 
Gypsum and anhydriteee 4645, 431 690, 000 690,000 650,000 650,000 
esite: 
dé c clue thousand tons 891 1,064 846 944 910 
Dead-burned dead 251,692 916,119 239,837 248,114 220,000 
Causticcalcined ___________________ 113,026 21,221 94,866 126,069 120,000 
Nitrogen: N content ofammonia?... .. 4227, 247 230, 000 230, 000 0,000 230,000 
erlite: | 
CVG ——— ee E Lu 206,882 274,360 239,768 357,347 800,000 
Screened —— osuere 151,601 117,571 161,161 184,148 170,000 
Pozzolan (Santorin earth) thousand tons 800 908 938 1,005 1,000 
To MUNDO le x OR EEUR 500,460 626,971 620,328 860,047 625,000 
ites, gross weigntk 143,518 164,949 173,262 150,245 *149,072 
Salt, all types thousand tons. . 159 133 150 150 150 
Silica (probably silica sand)? - -- ---------- *1,908 438,892 38,000 38,000 38,000 
jum compounds: 
Carbonate „ 1,000 1,000 1,000 1,000 1,000 
Sulfate.________________________ 47,173 9,000 9,000 "8,000 7,000 
Stone: Marble? cubic meters *138,492 *132,332 150,000 150,000 150,000 
Sulfur: | 
S content of pyrites thousand tons 467 478 78 166 70 
Byproduct of petroleum do— $5 45 5 5 5 
Natural gasse do— _— 115 120 120 1180 130 
Total LE cS do— 187 203 203 1201 205 
Talc and steatitee --- 2,166 1,712 1,725 17,310 1,800 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets: 
ignite thousand tons 30,580 31,576 35,962 37,976 443, 100 
Lignite briquets. |... do- 452 120 120 110 120 
Coke 
Coke veé ns do— __— 300 300 300 305 305 
OUR s enm eA E do... 15 15 15 16 18 
Gas: 
Manufactured, gasworksꝰ 
million cubic feet 15 15 15 1 15 
Natüral ase ee eee EE do... 95,000 3,224 2,195 *2,200 2,200 
Petroleum 
5 thousand 42-gallon barrels. _ *10,000 9,688 9,655 *9,500 9,600 
Refinery producte: 
Gasolineass do- €14,500 14,136 16,592 €15,000 16,000 
Jet fuel- s e eI RUNS *13,000 11,696 10,984 "2 1,000 11,000 
Keros ene o ccc 800 217 302 300 300 
Distillate fuel oil .. ._______-— 8 29,000 28, 378 24,521 $25,000 26,000 
Residual fuel oil do- 35000 29,417 27,279 2000 „000 
Lubri cantus. do- 650 630 822 800 800 
Other --—-—------------—-— do... *3,400 8,852 8,461 *3,500 8,500 
Refinery fuel and losses do... €4,500 3,521 3,899 4,000 4, 000 
// m dem do... *100,350 91,847 87,860 €87,600 89,600 


1Table includes data available through July, 1988. 


2In addition to the commodities listed, a variety of other crude construction materials (clays, sand and gravel, and 
stone) is produced, but output is not reported, and available information is inadequate to make reliable estimates of 


output levels. Cobalt is also produced and is included with “Nickel.” 


3Ni content is also reported under “Nickel.” 
“Reported figure. 

5Includes antimonial lead and hard lead. 

* Also includes Co content. 
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In 1987, Greece’s total exports and im- 
ports both rose by 24% compared with those 
of 1986. The foreign debt remained at $17.7 
billion, while the debt-service ratio, as a 
percent of exports, increased from 52% in 
1986 to 59% in 1987. Principal U.S. mineral 
exports to Greece were coal and shredded 
iron and steel; principal imports were petro- 
leum refinery products, hydraulic cement, 


and sheet steel. Greece continued to expand 
commercial contacts with the Council for 
Mutual Economic Assistance countries in 
the field of fossil fuels and metals. Within 
the EEC, Greece participated in the Inte- 
grated Mediterranean Program, an EEC 
development fund that would provide the 
capital required for some of the country’s 
mineral projects. 


Table 2.—Greece: Exports of mineral commodities? 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 j 
i United Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
thousand tons 1,333 1,133 _. U.S.S.R. 398; Netherlands 151; 
France 113. 
Oxides and hydroxides 187,400 135,565 -- N 24000 m 44, t^v emos Kingdom 
000, t 
Ash and residue containing aluminum 610 238 -- Ital 115; nited Kingdom 42; 
etherlands 21. 
Metal including alloys: 
%% uae 1,114 317 _. Italy 115; West Germany 94; 
9 28706 um-Luxembourg 67. 
Unwrought- - - ----------- 43,198 45,855 8 1 067; France 144 491; Lebanon 
Semimanufactures |... 49,549 39,118 5,677 Saudi 3 7, 666; West Germany 
Antimony: Ore and concentrate 120 60 _. All to France. 
Chromium: 
Ore and concentrate 8,830 10,964 — West German is 000; United King- 
dom 1,044; in 80. 
Metal including alloys, all form 209 216 -— All to N 20 
pper: -—- : 
Matte and speiss including cement 
coppernr!nr,r‚d 950 1.393 -- Belgium-Luxembourg 713; West Ger- 
many 572; Netherlands 102. 
Ash and residue containing copper 1,117 541 -- West Germany 350; Spain 184; 
Be um-Luxembourg 13. 
Metal including alloys: 
Serap e eR 900 76 --  Belgium-Luxembourg 40; Spain 36. 
Unwroughhttt --- 22 21 _. Alito Belgium-Luxembourg. 
Semimanufacturess ~~~ 14,481 22,013 159 Italy 9,285; West Germany 2,301; 
Egypt 2,187. 
Gold: 
Waste and sweepings 
value, thousands d $155 — All to Belgium-Luxembourg. 
Metal including alloys, unwrought 
and partly wroughgt do_ ___ $218 $87 _. Italy $39; eae $30; 
est Germany $1 
Iron and steel: Metal: 
SCPAD 524 8 1,102 1,156 nd ni e 900; n 191; 
t Germany 65 
Ferroalloys: 
Ferrochromium _ ---------- 23,070 43,315 8,120 Japan 7,226; Belgium Luxembourg 
Ferromanganese -_——------- Ec 10 — All to Belgium- Luxembourg 
Ferro nickel 89,542 67.113 — West Germany 36,093; United King - 
dom 9,366; France 8, 276. 
Steel, primary form 145,609 152,582 eis Turkey 48, 901; Italy 34.928; China 
Semimanufactures: 
Bars, rods, angles, shapes, 
sectionssss — 246, 678 312,392 TEN eid oe ; Algeria 48,412; China 
Universals, plates, sheets |... 154,802 149,470 37,849 Belgium Luxembourg 26,822; Italy 
Hoop and strip 53,548 28,837 1,391 Syria 16,382; West Germany 3, 115; 
France 3, 106. 


See footnote at end of table. 


THE MINERAL INDUSTRY OF GREECE 375 
Table 2.—Greece: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodit 1985 1986 : 
á unnd Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures —Continued 
Rails and accessories 9 T 
Wiro- So e ee ecd 1,474 7,834 = Saudi Arabia 4,544; Libya 1,291. 
Tubes, pipes, fitting 106,032 70,365 8824 U.S.S.R. 38, 598; rus 4, 509. 
Castings and forgings, rough ___— 252 270 ae oe 133; West rmany 99; Sweden 
Ore and concentrate 28,000 38,800 - Yugoslavia 19,800; Belgium-Luxem- 
i. 500 U. S. S. R. 3,000. 
Ash and residue containing lead 982 328 er 
Metal including alloys: 
Scrap ----------------- z 1 Za 985 
Unwrou ght 2,167 3,442 ae [m 1 e Germany 1,350; 
Semimanufactures 23 81 -- Uni 3 19; Libya 11. 
Magnesium: Metal including alloys, scrap 30 30 -- Italy 13; West Germany 12; Belgium- 
Luxembourg 5. 
ese: 
Ore and concentrate, metallurgical- 
E E E S T 2s 501 —- Saudi Arabia 500; West Germany 1. 
Oxide@ mcns ues eds 11,185 298 Belgium-Luxembourg 8,978; U.S.S.R. 
2,050; West Germany 994. 
Mo 3 Ore and concentrate Rom 17,108 -. All to Netherlands. 
ickel: 
Ash and residue containing nickel 89,121 53,027 85,680 Egypt 15,512; Malta 1,275. 
Metal including alloys: 
ro! PM 8 18 re 
Semimanufactures 873 1,002 oe Netherlands 1,001. 
Platinum-group metals 
aste and sweepings 
value, thousands_ ae, $18 $18 
Metals including alloys, unwrought 
and partly wroughlt _ — do... $182 $1,704 ae T x $1,070; United King- 
om $4. 
aser metals including alloys, all i 
Silver. er: Metal inclu uding alloys, VOU m 
unwrought and 
value, poe: z $4,004 $8,361 — France $5,708; . 
$2,652; Saudi Arabia $1 
Ash end residue containing tin NS 22 - 
etal inclu oys: 
Scrap p dn 5 6 d 
Unwrought - - ----------- 1 det 
Semimanufactures 3) — West Germany 1; bunkers 1. 
Titanium: Metal including alloys, 
Menimenua ct actures_ — - ---------- es 5 -- All to Italy. 
Ore and concentrate 43,300 45,250 -- France 15,000; Belgium-Luxembourg 
13,000; Yugoslavia 10,500. 
Blue powder ore 35 — West Germany 29; Egypt 6. 
coeur DM E E CO HE 431 175 = naa 100; Belgium- Luxembourg 50; 
Ash and residue containing zinc 1,322 1,526 — West ran 816; Belgium-Lux- 
embourg 71 
Metal including alloys: 
Scrap uen Re 918 628 —— West Germany 411; Italy 217. 
Unwrought. - ------------ 69 1 -- NA. 
Semimanufacturess 2 188 e Italy 96; West Germany 88; Saudi 
Arabia 1. 
Other: 
Ores and concentrates. |... 143,390 59,128 4,250 Bel 000 tq 38,868; Sweden 
Ashes and residues 21,371 20,063 Ne Zealand 12, 105; Malta 5,711; 
United Arab Emirates 3 898. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
J); y eee Lu 373,588 583,519 362,068 940.835 Kingdom 92, 539; Algeria 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $399 $522 $378 West Germany $143. 


See footnotes at end of table. 
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Table 2.—Greece: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 " 
r Unita Other (principal) 
INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 
Grinding and polishing wheels and 
r 37 69 -— Switzerland 37; Iran 19; Turkey 8. 
Asbestos, crude________________ 29,987 44,468 MS Pukey 6,235; Italy 4,672; France 
Barite and witherite 14,000 22,109 _. Kuwait 22,000; Israel 109. 
Boron materials: Elemental SUM (?) __ NA. 
Cement thousand tons. — 7,286 7,315 1,094 t a 333 1,876; Saudi 
abia 1,306. 
Chalk: Siete Se ee 1,652 642 em ru Arabia 477; Bahrain 80; Cyprus 
Clays, crude: 
nton itte 453,714 460,875 -— Sweden 59,008; Netherlands 58, 898; 
West Germany 55,160. 
Chamotte earth. - - - ---------- 1 14 — All to West Germany. 
W ³— D NS 15,8314 21,585 M Y lavin 19,630; rus 7,163; 
Unspecified ~- ———------------- 187 69 FR ETEN 
Diamond: Gem, not set or strung 
value, thouands_ _ Nm $22 — All to Japan. 
Diatomite and other infusorial eartn — 15 SE 
Feldspar, fluospar, related materi- 
als, feldspattÜ——Ü—Ue᷑— ~~ 100 _. All to Israel. 
Fertilizer materials 
Crude, n. ess 365 104 —— All to Saudi Arabia. 
ufactured: 
Nitrogenouns 11.282 66,444 E ria 29,400; Turkey 18,600; United 
ingdom 10,700. 
Phosphaticc .-- — 14,950 — All to Algeria. 
Potassic........------- 33,110 58,175 ee China 34,500; Saudi Arabia 6,000; 
pan ae 5,000. 
Unspecified and mixed... 74,399 62,722 _. China aun 50; France 15,875; Cyprus 
Gypsum and plaster __ —- - -- ---- -—— 61 24 16 : 
Kyanite and related materials - = 20 ex to Cyprus. 
Line -eo ³˙ꝛ A et ee 500 151 ae Israel 150. 
esium compounds: 
esite, crude_____________ 10,447 8,054 a Italy 4,000; Netherlands 1,886; 
nited Kingdom 1,555. 
Oxides and hydroxides |... 332,618 326,871 74, 860 * r 65,934; United King- 
om 38, 
Mica: Worked including agglomerated 
splittingn gz 1 me 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands NE $22 n All to Switzerland. 
ite, unroasted_ |... 110 MN 
Salt and brine. - - - --- ---------— 11 75 -— West Germany 67; bunkers 8. 
Sodium compounds, n. e. s.: Carbonate, 
manufactured WWW 80 50 — Cyprus 25; Saudi Arabia 25. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 53,053 89,015 151 Saudi Arabia 12,660; Italy 8,188; West 
Germany 5,531. 
Worked -—-------------—- 140,206 173,067 9,317 Saudi Arabia 7 vill Tunisia 27,000; 
Algeria 17,904. 
Dolomite, chiefly refractory-grade .... 1,300 3,183 — United Kingdom 2,800; Saudi Arabia 
209; Kuwait 59. 
Gravel and crushed rock... 9,535 3,460 zu Libya E Cyprus 920; West Ger- 
many 15. 
Limestone other than dimesion ~- _ — ces 6,830 8 All to rus. 
Queri and quartzite 2,900 18,500 _. Italy 10,000; Switzerland 8,500. 
d other metal- bearing 26 33 FTN Austria 28; Jordan 9. 
Sulfur: 
Elemental, crude including native and 
byprodueeã:Ʒt 22. ------ 13,571 1,023 i Algeria 3,000; Romania 2,500; Cyprus 
Diox idee 168 148 _. All to Cyprus. 
Sulfuric acid- - - - --- - ------—— 4,108 1,375 -- Lebanon 715; Cyprus 428; Saudi 
Arabia 128. 
Talc, steatite, soapstone, pyrophyllite .... 109 245 SEN All to Cyprus. 
Vermiculite, perlite, chlorite ~~ 200,764 225,023 52,570 West Germany 88,460; United King- 


See footnotes at end of table. 
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Table 2.—Greece: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodity 
Snes Other (principal) 
INDUSTRIAL MINERALS —Continued 
Other: 
Crude. - ----------------—-- 6,585 3,147 -- France 1,151; Bulgaria 605; United 
om 500. 
Slag and dross, not metal-bearing .. — — 10,855 2,806 -- Saudi Arabia 1,789; Israel 500; West 
rmany 425. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: Bituminous- -~ - ------------ 49,000 a 
Petroleum: 
Crude. thousand 42-gallon barrels. . 2,128 5,401 _. All to France. 
Refinery products: 
Liquefied petroleum gas 
do— 401 390 _. . Lebanon 147; 102; Syria 96. 
Gasoline do- 4,866 3,327 1,232 France 1,815; Italy 147. 
Mineral jelly and wax do- 3) M 
Kerosene and jet fuel_ _ do- 3,458 2,979 2,550 Netherlands 221; Egypt 97. 
Distillate fuel oil do... 1,505 820 192 France 299; Singa re 101. 
Lubricants do 697 740 29 send 164; 167; 7; France 53. 
Residual fuel oil _ _ _ _ _ — do— 5,744 4.486 652 Bulgaria 1 l, ; United Arab Emir- 
ates 
Bitumen and other residues 
8 1 3) _. All to Cyprus. 
Bituminous mixtures do—- 2 3 -— Mainly to Cyprus. 
Petroleum cocke ~~~ do— —— 11 TE 
NA Not available. 
1Table prepared by Jozef Plachy. 
Less than 1/2 unit. 
Table 3.—Greece: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 ; 
DURO . 5 85 Other (principal) 
METALS 
Alkali and alkaline-earth metals 
Alkali metals Ess 2,029 563 — France 265; West German oe 
Belgium-Luxembourg 
Alkaline-earth metals 21 12 — All from France. 
Aluminum: 
Ore and concentrate 1,406 102 — All from China. 
Oxides and hydroxides 382 505 Wei ake ee. 240; West Germany 
y 
Metal including alloys: 
Scrap ui ewes ee 50 69 — United Arab Emirates 36; Cyprus 82; 
Yemen (Aden) 1. 
Unwrou ght 3,644 7,180 oe 2,531; U.S.S.R. 1,464; Canada 
Semimanufactures _ ~~ -~ --— 4,627 7,688 8 West German 3,247; 5 King - 
dom 2,043; 043; Maly 
Antimony 
Oxides -acaire 11 18 zx Vals Tingdom v. 9; Switzerland 2; 
Metal including alloys, all forms 71 13 — All from Belgium-Luxembourg. 
Arsenic: Oxides and acids 74 51 — France 38; Belgium-Luxembourg 18. 
Bismuth: Metal including alloys, all 
forms -.------------------- 1 1 -- Mainly from United Kingdom. 
Cadmium: Metal including alloys, all 
forms nune ema mc 1 3 --  Belgium-Luxembourg 1; West Ger- 
many 1; Netherlands 1. 
Chromium: 
Ore and concentrate 85,980 65,152 — Albania 38,764; Republic of South 
Africa 18, 628; Turkey 5,487. 
Oxides and hydroxides 208 84 T MES Peer Kingdom 59; est Germany 
Metal including alloys, all form s (?) — Mainly from 6 
Cobalt: 
Oxides and hydroxides 3) "E 
Metal including alloys, all form 5 8 1 Belgium-Luxembourg 3; West Ger- 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 n 
n han Other (principal) 
METALS —Continued 
Columbium and tantalum: Metal includ- 
alloys, all forms: 
lumbium (niobium)) ——_ _ 2) Aa 
Tantalum uoc 8 3) ze 
Copper: 
tte and speiss including cement 
, ee ener 9,959 12,486 -- Chile 3,575; Belgium-Luxembourg 
2,81 1; Zambia 1,504. 
Oxides and hydroxides |... 92 39 TN NOTRA 24; West Ge aai 10; Aus- 
Mer EE ES 1,978 872 6 Yugoslavia 849; East Germany 10. 
Metal | including alloys: 
CCC ᷣ ( E (?) 9 -— Yemen (Aden) 7; West Germany 1. 
Unwrou ght 22, 780 28, 346 Q3 kr ,186; Zambia 5,188; Spain 
Semimanufactures 8,539 4,092 10 West Germany 1,014; Belgium- 
Luxembourg 910; France 615. 
Gold: Metal ee alloys, unwrought 
and partly wrought 
value, thousands. . $25,872 $29,087 $37 Switzerland $26,135; Mat Germany 
$2,522; Austria $317 
Iron and steel: 
Iron ore and concentrate: 
uding roasting pyrite - — — — — 339 2,038 E China Aus Sweden 195; Nether- 
an : 
n Pyrite, roasted. - - - -------- 14,950 E 
Scrap ----------------- 313,312 455,805 130,595 Er 130,189; United Kingdom 
Pig iron, cast iron, related mate- 
JJV EM 8,589 20,335 22 U.S. S. R. 17,895; France 954; Yugo- 
slavia 757. 
Ferroalloys: 
Ferrochromium -......- 43 46 ae big Germany 39; Sweden 6; France 
Ferromangan ese 6,115 5,296 wid Port 2,824; Belgium-Luxembo 
pes 1 Tw Deo of South Africa 352. 
Ferromolybdenum. - ----- 6 8 S un 808 2; Italy 2 
Ferrosilicomanganese 6,642 6,525 E Portug ial 55 5, 514; fA; Spain 8 Repu lic of 
uth 
Ferrosilicon_ - - - - - ----— 2,807 3,901 — France 1,281; West Germany 1,046; 
N e 740. 
Silicon metal 311 622 TR ; Italy 24; Norway 15. 
nspecified ___._____- 42A 397 * France 265; Be ium-Luxembourg 62; 
Steel f 943,412 958,607 N Netherland 36 ,457; United King- 
teel, pri orm i à — ether. ni 
ene, dom 188,303; France 106,600. 
Semimanufactures: 
, rods, angles, shapes, 
section 169,753 231,801 5 n 31, ee 31,527; Yugo- 
Universals, platos, sheets 212,826 181,224 458 S 16 183; West Germany 27,570; 
y 
Hoop and strip - s: 22,363 21,367 ) Bulgaria 1, 600; West Germany 5,002; 
Belgium-Luxembourg 4,439. 
Rails and accessories 1,104 19,912 -— Austria 10,376; France 4, 291; West 
Germany 4, 109. 
Wire 10,874 13,042 (3) Has 2,489; West Germany 1, 802; 
Tubes, fi 29,664 27825 167 Wat ung 108 15 = ia f 
pipes, fittings ----- ; j rmany ublic o 
South Africa 3, 3825 Italy 3,034. 
Castings and forgings, rough 985 894 43 Italy 342; Belgium. Luxembourg 202; 
est Germany 168 
Ore and concentrat,- - ------ 9,783 9,009 _. Peru 3, 342, Iran 2,850; Morocco 2,000. 
HM o ea Sal he ESEA Sie 82 114 — France 69; United Kingdom 38; West 
Germany 5. 
Ash and residue containing lead.. .. - 2 T 
Metal including alloys: 
Scrap ------------------ 12 65 -— West Germany 49; Sweden 15. 
Unwrought. ------------- 9,752 1.937 __ Australia 972; West Germany 411: 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
, 8 Other (principal 
METALS —Continued 
Lead —Continued 
Metal including alloys —Continued 
Semimanufactures |... 22 99 -- Italy 62; alee Germany 16; United 
Lithium: Oxides and hydroxides. — — — _ _ 3 48 ie France 90; United Kingdom 12; West 
rman 
esium: Metal including alloys: di 
nwrought ---------------- 382 550 -- Norway act France 272; United 
om 2. 
5 FF 18 20 (*) West Germany 14; France 6. 
Ore and Sienta metallurgical- 
E EE ENE E 8 10,852 589 "E All from Turkey. 
Oxides ENEN I E aT 5 133 m perium im Lazemboig 102; France 15; 
etherlands 15. 
Metal including alloys, all forms ..... 119 138 -. Be ited Kingdom Sb 82; France 81; 
i 0 
Mercur 76-pound flasks — 58 116 NA Wel rmany 58; France 29; United 
om 20 
Molybdenum: Metal including alloys: 
nwroughgnht 3 35 (à) U.S.S.R. 14; France 13; West Ger- 
ee 
Semimanufactures . ~~ 11 8 ( West Germany 2. 
Nickel: 
Ore and . 3 € 2,896 — All from Albania. 
Matte and; FT 207 ae 
Metal i 1 Gale dd I i mu 
inc oys: 
J A ECT NT 61 M epi. RET 60; Netherlands 1. 
Unwrou ght 134 120 () Re bic of South Africa 45 ; Canada 
8; Belgium-Luxembourg 12. 
Semimanufactures 84 45 3 West Germany 17; Italy 10; Hungary 
Platinum-group metals: 1 e 
alloys, unwrought an pare ToU 
| . $1,421 $1,519 $360 jor oS $135; West Germany 
Rare-earth metals including alloys, all l 
forms — alloy al "I 2 — All from Italy. 
Selenium, elementaalll 1 — All from Switzerland. 
Silicon, high-purity ------------- 213 44 _. All from France. 
ver: 
Waste and sweepings 
value, thousands 81 m 
Metal including alloys, unwrought 
and partly wrouggt o. --- $4,786 $9,954 $8 Netherlands $5,911; Switzerland 
$2,304; West Germany $1,854. 
Tellurium, elemental and arsenic _ - 8 3) T from West Germany. 
Tin: 
vy = Mah ali FTT 5 10 -- Italy 7; United Kingdom 3. 
etal inc o 
5 a . 1 2 -— All from West German 
Unwrou ght 417 479 1 W 85: Brazil 165; Nether- 
Semimanufactures 26 54 5 West Germany 26; Belgium-Luxem- 
bourg 10; United Kingdom 8. 
Titanium: 
Ore and concentrate 299 233 cum debe 199; Australia 20; Nether- 
Oxides _———--------------— 357 174 se Belgium-Luzembo 60; West Ger- 
many 52; : 
Metal including alloys, 
semimanufactures___ „ 3) 7 E Italy 4; Switzerland 2; West Germany 
Tungsten: Metal including alloys: i 
nwrought ~- --------------—- 1 2 -— West Germany 1. 
mimanufactur es 3 1 -- Mainly from N Vetherlands. 
Uranium and/or thorium 
slincladingalloysalforme, z 7 
Metal includi oys, orms, 
thorium ______..__.--~--- m (3) à Do. 
Vanadium: | 
Oxides and hydroxides |... - 5 .. Al from Netherlands. 
Metal including alloys, unwrought .. — 8 2 All from West Germany. 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
E Other (principal) 
METALS —Continued 
Zinc: 
Oxide?) unco 412 818 1 France 310; West Germany 238; 
Netherlands 94. 
Blue powder___________-___~_ 8 108 — West Germany 98; Belgium-Luxem- 
E bourg 14. 
etal including alloys: 
9% cunei eee 40 cs 
Unwrought- ------------- 17,844 16,764 --  Belgium-Luxembourg 6,581; Nether- 
lands 5,013; West Germany 993. 
Semimanufactures 112 93 1 West Germany 35: Yugoslavia 20; 
Belgium-Luxembourg 18. 
Zirconium: 
Ore and concentrate 216 234 _. United Kingdom 144; Austria 40; 
West Germany 30. 
Metal including alloys, semimanu- 
C'!!! A 3 3) () 
Other: 
. Ores and concentrates 8,562 6,866 — chipa 6,101; Australia 487; Sweden 
Oxides and hydroxides |... 14 — All from Italy. 
Ashes and residues mu 5,750 Les Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
J P 40 391 12 Yugoslavia 336; Italy 42. 
Artificial: 
Corunßdummmnmn .- 212 211 == 1 Germany 160; Brazil 86; Italy 
Silicon carbide 961 1.228 5 West Germany 979; Italy 151; Nether- 
an A 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $3,446 $3,811 _. West Germany $2,826; Belgium- 
Luxembourg $444; Ireland $238. 
5 and polishing wheels and 
EEA IE LC E IE 668 616 1 ay 378; West Germany 71; Austria 
Asbestos, crude... ------------— 4,653 1,271 -. Re vd of South Africa 1,063; 
2; Canada 36. 
Barite and witherite - ---- -------- 2,090 5,175 — West — 5,055; Turkey 120. 
Boron materials: 
Crude natural borates- - -------- Ze 34 _. All from 
Oxides and acids 59 170 -- Turkey 140 0% Nah 12; France 10. 
Cement- 2 ce eee 184 522 -— Spain 328; Denmark 105; Nether- 
lands 60. 
Chalk Ludi 90 3) — All from Italy. 
Clays, crude: 
ntonite .---------------- 359 370 43 Netherlands 108; United Kingdom 
82; West Germany 69. 
Chamotte earth. - --- --------—- 3,076 3,317 __ China 2,017; Israel 925; Sweden 158. 
Rn E 41,180 52 866 181 United b Austr ign] 114; B 
TRU pence) On Tene ee ; j ni om ulgaria 
2,617; France 1 523. 
Unspecified 10,929 8,347 — United Kingdom 4, 290; Italy 1,512; 
unspecified 2, 540. 
Ciyolite ang chiolit ---- ------- 2 12 -- Denmark 10; Italy 2. 
ond: 
Gem, not set or emng 
ue, thousands. — $187 $224 $11 M oro Franen el $138; Hong 
Industrial stones do... $420 $479 "— Ne a e : Belgium-Lux- 
embourg 
Diatomite and other infusorial earth .. .. — 1,698 2,145 166 United idt 122; Denmark 197. 
Feldsper, fluorspar, related materials: 
Feldsver ee MÀ 1,530 4,446 mS Wege 2, i 1,841; United 
Fluorpar?k!! 9,642 11,720 HT Kenya 11,683; France 37. 
Unspecified ~- - - —-- -- -- ------ 097 5,148 -- Norway 5, 489: West Germany 159; 
Switzerland 94. 
Fertilizer materials 
Crude, n. ess ave. 6 "e All from Italy. 
ufactured: 
Ammon ia 129,174 179,525 1 Italy 60,690; West Germany 18, 583; 


See footnotes at end of table. 


S.S.R. 16,245. 
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Table 3.—Greece: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 


Commodity 1985 1986 HE 
Other (principal) 


United 
States 


INDUSTRIAL MINERALS —Continued 


Fertilizer materials —Continued 
Manufactured —Continued 


3 1 FFT 
um and plaster 
lechne 


Magnesium compounds: 
egite, crude_____________ 
Oxides and hydroxides |. 


ica: 
Crude including splittings and waste 


Worked including agglomerated 
splittingneee2s 


Nitrates, rule 


Iron oxides and hydroxides, processed 


Potassium salts, crude - - 
Precious and semiprecious stones other 
than diamond: 


Natural! value, thousands 
Synthetic do— 
Pyrite, unroast eu 
Salt and br ine 


Sodium compounds, n. e. s.: Carbonate, 
manufactured 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worker 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock 


Limestone other than dimension 


Sulfur: 
Elemental: 
Crude ME native and 


byproduet ----------- 


Colloidal, —MT sublimed .. 
Dendge 


Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite- ______ _ 


See footnotes at end of table. 


159,718 


18 
57,802 
12,221 


165 
914 


1 
201 


$172 
$22 
41,354 
48,873 


35,009 
1,808 
320 
473 


1,039 


(3) 
123 


15,897 


46,749 
43 

1 
34,258 
2,036 
248 


180,471 


1,005 
58,026 


7,418 
1,423 
2 
1,874 
122 


5,148 
18,798 


514 


101,078 
81 

2 
23,828 


2,509 
221 


Italy 75,723; Bulgaria 36,259; Poland 
24, 940. 


All from West 24.125,55 
West Germany 24,125; Belgium-Lux- 
embourg 10,477; Ital 10,349. 
West Germany 8, 505; taly 2,159; 
Belgium-Luxembourg 613. 


Italy 1,042; West Germany 341. 

West Germany 1; Netherlands 1. 

Netherlands 1, 455; S Htec Kingdom 
214; West German rmany 1 

West Germany 62; Turkey 60. 


Turkey 5,741; France 2. 
Turkey 18, 398; Austria 230; West 


Germany 
All from Italy. 
vane 407; Turkey 46; Switzerland 


Spain 3; Nabe Germany 1; United 


All All from p um-Luxembou 
Tunisia 119 A: Senegal 117, 
Morocco 93, 
All from de 


s Germany 816; Spain 105; Italy 


All from France. 


Thailand $61; Belgium-Luxembourg 
$15; Israel $1 $1 4. 
Thailand $42; West Germany $11; 
Austria $7. 
MES: 18 11,118; Egypt 
y pain 
2,641. 
Italy 10,720; 1 8 8 5, 441; Belgium- 
Luxembourg 4 


Pakistan 419; Turkey 331; Italy 150. 
Italy a Yugoslavia 65; West Ger- 


United Ki Kingdom 1,727; West Ger- 
many 139; Italy 129. 

Be ium-Luxembourg 1,619; France 
204; Italy 190. 


France 44; United Kingdom 40; West 
Germany 23. 

Belgium-Luxembourg 40,797; Bul- 
garia 18,473; Albania 12,116. 


Poland 68,215; France 32,837; 
Belgium-Luxembourg 10. 
West Germany 65; France 16. 
West Germany 1; Netherlands 1. 
Italy 20,701; Japan 3,086; Nether- 
lands 18. 
Finland 767; Austria 408; France 342. 
195 106; 106; Republic of South Africa 
; China 20. 


382 MINERALS YEARBOOK, 1987 


Table 3.—Greece: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
4 United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Other: 
Güuee eee ma 643 1,147 21 e Xe mon 561; West Ger- 
191; Italy 149. 
Slag and dross, not metal- bearing 209,443 434,509 M" zc 6n aly 35, 102; France 50, 674; Spain 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 3 42 — United 17 23; Belgium-Lux- 
embourg 19 
. Carbon: 
Carbon blaceckckk kk 4, 447 4,552 21 Italy ied Romania 261; West Ger- 
many 233. 
Gas carornn”-nç‚wçdnwç 1,133 2,718 -- Italy 2,301; West Germany 262; East 
Germany 95. 
Anthracite_______________-- 18 9295 9,295 
Bituminouns 1,549,893 1,832,852 751,987 Australia 588,472; Colombia 250,611. 
Briquets of anthracite and bituminous 
COBL- oc m e E Li zc 68,136 33,043 Australia 34,000; 5 93. 
Lignite including briquetss 2 3 — Netherlands 2; West Germany 
Coke and semicoke - - - - - - ---- - -- 84,209 12,588 — da on a ,884; Italy 20,809; ae 
Peat including briquets and litter 10,262 10,495 __ USSR. 6,195; West Germany 1,569; 
Netherlands 1,167. 
Petroleum 
Crude. thousand 42-gallon barrels. — 91,409 11,526 "VR €: riw 10 „388; Libya 17,277; 
Refinery products: 
Liquefied petroleum gas 
do. .-- 26 27 3) France 15; Italy 8; West Germany 4. 
Gasoline do- 1,165 1,162 3) Saudi Arabia 297; Italy 251; Romania 
Mineral jelly and wax do- 29 29 (3) ar Germany 12; Israel 7; Hungary 
Kerosene and jet fuel... do... 154 56 3) Italy eh West Germany 1; Nether- 
Distillate fuel oil do... 839 409 (7) Bulgaria 144; Italy 105; U.S.S.R. 75. 
Lubricant ------- do 633 886 3 Italy 367; N etherlands 363. 
Residual fuel oĩili _ . __ do- 5,978 4,086 318 Iraq 2, 472: Saudi Arabia 387. 
Bitumen and other residues 
do- 45⁴ 410 -- Albania 267; Italy 95; Spain 30. 
Bituminous mixtures... - do- — - — 7 1 (3) Mainly from Italy. 
Petroleum cocke do- -.-— 344 578 387 U.S.S.R. 186; West Germany 4. 
NA Not available. 
1Table prepared by Jozef Plachy. 


2Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—In preparation 
for the planned Greek-Soviet alumina 
plant, the Bauxites Parnasse Mining Co. 
S. A., a subsidiary of the Eliopoulos Kyria- 
copoulos Group and Greece’s largest baux- 
ite producer, completed a $3.5 million bene- 
ficiation plant and increased production 
and sales from 1.37 and 1.23 million tons, 
respectively, in 1986 to 1.45 and 1.31 million 
tons, respectively, in 1987. The company 
planned to expand mining capacity to sup- 
ply about two-thirds of the proposed plant’s 
feed requirements by startup of operations 
in the early 19908. 

The Governments of Greece and the Sovi- 
et Union signed an agreement in April 1987 
to resolve a number of pending issues in the 
planned alumina project. Under the terms 
of this agreement, the Soviet Union would 
purchase the entire output of the future 
plant. Moreover, the Soviet Union would be 
obliged to pay 70% of the value of the 
alumina in hard currency; 30% of the value 
would be covered by obligatory Greek pur- 
chases of machinery and equipment from 
the U.S.S.R. needed to operate the plant. 
Earlier, the Soviet Union agreed to pur- 
chase only 380,000 tons of alumina per year 
over a 10-year period; but following Greece’s 
failure in 1986 and early 1987 to reach a 
long-term future sales agreement with Bul- 
garia for 220,000 tons of alumina per year, 
the Soviet Government announced it was 
willing to purchase all future alumina out- 
put from the proposed plant over a 10-year 
period. The price of the alumina would be 
based on an average basket of world produc- 
er prices, and linked to free-market quota- 
tions. A newly formed subsidiary of the 
Hellenic Industrial Development Bank 
(ETVA), Greek Alumina S.A. (ELVA) was 
designated to manage and operate the plant 
project. Soviet foreign trade organizations, 
Tsvetmetpromexport and  Raznoimport, 
would be involved in the supply of equip- 
ment and services, respectively, to the alu- 
mina project and buy the product. 

Under pressure from Greece's environ- 
mental and cultural interests, the planned 
site of the alumina plant was relocated from 
the historic and archaeologically important 
Delphi area to Boeotia. Construction man- 
agement for the project would be carried 
out by Kaiser Engineers and Constructors 


of the United States. Outstanding issues 
concerning the alumina plant at yearend 
included the need to acquire funds for 
subsidiary equipment, for infrastructure on 
the plant site, and for the construction of 
water-proofed enclosures for red mud. 

Chromite.—Late in the year, Hellenic 
Ferroalloys S.A. announced the construc- 
tion startup of a new concentrator to raise 
chromite concentrate production capacity 
from 60,000 to 120,000 tons per year. Expan- 
sion of mine capacity to provide the neces- 
sary feed was also begun, and the new 
facilities were to be operating by late 1988. 
However, the actual operational startup 
would depend on a decision on whether to 
switch over Larco's idle ferronickel capaci- 
ties to ferrochromium production, or to add 
entirely new ferrochromium furnaces at the 
Tsingali ferrochromium plant. By yearend, 
the issue was still unresolved. 

Iron and Steel.—The decision to build a 
stainless steel plant was again held in 
abeyance in 1987, owing partly to uncer- 
tainty over Larco's future. The original 
project envisaged a  60,000-ton-per-year 
plant with smelting, slab casting, and cold- 
rolling strip facilities. 

In 1987, Greek steelmakers charged Bul- 
garia and Yugoslavia with dumping long 
and flat-rolled steel products on the Greek 
market. The Government of Greece had 
reportedly initiated an inquiry into these 
allegations during the year, but it did not 
refer this issue to the EEC for investigation. 
Reportedly, only Bulgaria had an import- 
penetration agreement for steel products 
with the EEC. Yugoslavia's past attempt to 
reach a similar agreement was blocked by 
EEC mill operators who felt that the en- 
forcement of antidumping regulations was a 
more effective method of lowering imports. 

The rising cost of electricity was another 
problem the Greek steel industry faced 
during the year. To remain competitive, the 
industry requested a 3096 cut in its electric 
power debt during the year. In midyear, an 
Athens court granted the Government- 
owned Public Power Corp. (PPC) the right 
to seize the property and assets of Metallur- 
giki Halyps S.A. steelworks for outstanding 
electric power debts from 1983 to 1986. 
Reportedly, despite appeals from the plant's 
personnel and parliamentary representa- 
tive, the Government refused to assist the 


steelworks, leading to fears of impending 
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closure.* In past years, the PPC had been 
implicated in a variety of irregularities 
concerning overcharging customers. The 
suit brought against the PPC by Aluminium 
de Gréce in 1985 for arbitrary overcharging 
was still to be resolved. 

Lead and Zinc.—After a 2-year delay, 
Aegean Metallurgical Industries S.A. pro- 
ceeded with plans to construct the initial 
phase of a lead and zinc mining-and-proc- 
essing complex at Molai in the Peloponnese. 
The first project in the initial phase was to 
be a gold and silver processing unit for high- 
arsenic pyrite from the Olympias Mine in 
Khalkidiki. The plant would produce 5 tons 
of silver, 3 tons of gold, and 330,000 tons of 
sulfuric acid and arsenic trioxide per year. 
The second and third phases of the lead-zinc 
complex would include the development of 
four mines and the construction of four 
concentrators. However, by yearend, the 
construction and development startup 
schedules remained open. 

Nickel.—Since coming under state con- 
trol in 1985, Larco’s difficulties continued to 
mount. The company’s debt doubled to 
about $220 million, of which a substantial 
but disputed share was owed to the PPC. 
Larco’s management indicated that the 
company’s debt was no more than 33% of 
the $200 million owed the PPC, and appeal- 
ed to the Government for adjudication. In 
both 1985 and 1986, Larco, Greece’s sole 
producer of ferronickel, was disrupted by 
strikes and work stoppages that resulted in 
extended production losses. The strikes 
were in response to proposed labor cutbacks 
to maintain competitiveness during a de- 
cline in world nickel prices. Larco’s man- 
agement indicated that the company’s 
break-even point was $2.40 to $2.45 per 
pound of nickel while market prices were 
$2.20 per pound or less. The company had 
resumed normal operations by yearend 
1986, after winning concessions to cut back 
the labor force from 2,000 to 1,200 employ- 
ees, but by mid-1987, the Government decid- 
ed to sell Larco at a public auction. The 
company reportedly was operating profit- 
ably owing to an improvement in nickel 
prices. The auction was postponed several 
times during the year, and in December, it 
was put off until mid-1988. Other issues that 
remained unresolved were whether to 
transfer some of Larco’s electric-furnace 
capacity for the production of ferrochro- 
mium under the auspices of Hellenic Fer- 
roalloys S.A., and also, whether there will 
be a stainless steel capacity to use domesti- 
cally produced ferroalloys. 
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Scrap.—Late in the year, construction 
was started on the infrastructure for Na- 
vipe, a major shipbreaking facility at Asta- 
kos on Greece’s west coast. The startup of 
the new operation was scheduled for 1988 
with a total capacity of 310,000 tons per 
year. The development of the second stage 
of the new Navipe facility would include the 
addition of rolling mills, nonferrous metals 
remelting units, and foundries. The Navipe 
shipbreaking project was planned and fi- 
nanced under the auspices of ETVA and the 
EEC’s Integrated Mediterranean Program. 
The Greek Shipbreakers Association re- 
acted negatively to the project, claiming 
that ETVA’s 1983 feasibility study was 
outdated because of lower world prices for 
scrap and the reduction of offers of ships for 
breakage. The Shipbreakers Association 
also noted that while existing private yards 
were already struggling to survive, scrap 
from the new Navipe facility would have to 
be trucked to the steel industries at the 
opposite end of the country, which would 
necessitate subsidies. 


INDUSTRIAL MINERALS 


Greece continued to be a substantial 
world and EEC producer of a wide range of 
industrial minerals that included asbestos, 
barite, bentonite, cement, emery, feldspar, 
gypsum, kaolin, limestone. magnesite, mar- 
ble, quartz, sulfur, and talc. 

Greece was the 15th largest producer of 
cement in the world and the third largest 
exporter. It was also the only country in the 
world to export more cement than it con- 
sumed domestically. From 1981, the first 
year of the current Government, through 
1986, exports exceeded consumption by 2%, 
9%, 24%, 20%, 28%, and 15%, respectively, 
owing to Government policies that kept 
domestic prices below production costs. In 
1987, Heracles Cement S.A. invited bids on 
the delivery of about 500,000 tons of coal in 
1988 to its operations in Greece. In mid- 
December, U.S. coal exporters indicated an 
inability to compete with cheaper coal from 
Australia, the Republic of South Africa, and 
Colombia to supply Heracles. 


MINERAL FUELS 


Greece maintained an energy policy bas- 
ed on the reduction of imported petroleum 
and its substitution by domestic sources of 
lignite, and where possible, by hydroelectric 
power and domestic production of petrole- 
um and natural gas. In 1986, petroleum’s 
share of total energy consumption was 
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about 58% as opposed to 76% in 1973. Apart 
from lignite, the country had few domestic 
sources of energy; its only indigenous source 
of petroleum was the small offshore deposit 
at Prinos in the northern Aegean area. 
Output at this site has been about 1.3 
million tons per year. The associated South 
Kevala Gasfield maintained a modest out- 
put that was used largely for fertilizer 
production and to boost petroleum recovery. 
Both fields were operated by NAPC, a 
consortium led by Denison Mines of Can- 
ada. 
In 1987, a dispute arose between the 
Governments of Greece and Turkey over 
petroleum exploration rights in the Aegean. 
Although the issue was resolved, the Gov- 
ernment of Greece drafted legislation to 
nationalize NAPC and take over drilling 
and exploration. The legislation was appeal- 
ed by the consortium owners to the courts, 
which ruled it to be unconstitutional. In 
subsequent negotiations, the Government 
agreed to let the consortium operate pri- 
vately, but was assured state control over 
exploration and drilling programs. 
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In October, the Governments of Greece 
and the U.S.S.R. signed a memorandum of 
understanding for long-term purchases of 
natural gas from the Soviet Union. The 
agreement stipulated the construction of a 
437-mile spur line to Greece, from the 
Soviet-Bulgarian gas trunk, that would 
transport a proposed minimum 35 billion 
cubic feet of natural gas per year for 25 
years. The spur line would be completed by 
1992 and would cost approximately $1 bil- 
lion. It would have sufficient capacity to 
convey more than 70 billion cubic feet of gas 
per year. Issues concerning financing, price, 
and method of payment for purchased gas 
were to be resolved in separate negotiated 
agreements between the Soviet foreign 
trade organization, Soyouzgazexport, and 
the Public Petroleum Corp. of Greece. Part 
of the gas would fuel the new alumina 
plant. 


lForeign mineral specialist. Division of International 
Minerals. 

2Greece’s Weekly. Mar. 28, 1988, pp. 5-8. 

3Journal of Commerce. Sept. 28, 1987, p. 3A. 

*Metals Bulletin. Aug. 6, 1987, p. 4. 

5Ciments et Chaux. Nov. 1987, pp. 15-16. 


The Mineral Industry of 
Guinea 


By Michael D. Fenton? 


The Republic of Guinea continued to 
effect changes in economic and administra- 
tive policy that eventually would decrease 
the role of the Government in the economy 
and develop the country's mineral and agri- 
cultural potential. Toward these ends, the 
. Government reformed the country's mone- 
tary and banking system and promulgated 
new petroleum, mining, commercial, and 
investment codes to attract foreign invest- 
ment in, among others, the mining indus- 
try. There is long-term potential for invest- 
ment in the mining sector, primarily in gold 
and diamonds. 

In early 1987, foreign donors agreed to 
provide the $670 million requested by the 
Government for its recently drafted 1987-88 
public investment program and $200 mil- 
lion in balance of payments support for 
1988-89, made necessary by the sharp fall in 
bauxite prices. The donors included the 
African Development Bank, the Islamic De- 
velopment Bank, the International Mone- 
tary Fund, the International Bank for Re- 


construction and Development (World 
Bank), Canada, France, the Federal Repub- 
lic of Germany, Italy, Japan, Saudi Arabia, 
Switzerland, and the United States. The 
main priority was to develop basic infra- 
structure, especially roads, while mining, 
industry, energy, and water sectors would 
receive the remaining 18.7% of the funds. 

The Government planned to reduce its 
dependence on bauxite revenues by diversi- 
fying into diamond, gold, and iron ore min- 
ing. At present, Guinea depends on bauxite 
and alumina for 80% to 90% of its export 
revenues. As a proportion of the value of 
total exports, bauxite exports were forecast 
to fall from 87% to 63%, while gold exports 
would increase eightfold to nearly $100 
million, and diamond exports would in- 
crease by 33% to $48 million. The Govern- 
ment made little progress toward the devel- 
opment of the rich Nimba iron ore deposits 
on the Guinean side of the Liberian border 
at Mount Nimba. 


PRODUCTION AND TRADE 


Guinea had the world's largest bauxite 
reserves, amounting to 5.9 billion tons or 
one-quarter of the world total, and it was 
the world's second largest exporter of baux- 
ite after Australia. Total production was an 
estimated 14.2 million tons. The amounts of 
metallurgical-grade and calcined bauxite 
shipped were about 11.4 million tons and 
188,000 tons, respectively. Guinea remained 
extremely dependent on mining exports for 
Government revenue and for foreign ex- 
change earnings. 

Compagnie des Bauxites de Guinée (CBG) 
produced 9.7 million tons of bauxite from its 


Sangaredi Mine during 1987, its 15th year 
of production. Of this total, 120,000 tons was 
calcined. CBG production was sold to Euro- 
pean and North American shareholders in 
Pittsburgh-based Halco Mining Inc. The 
decline in growth in aluminum consump- 
tion and the resulting decline in demand 
and price for bauxite brought about a rene- 
gotiation of the CBG export agreement. 
Since CBG provided nearly two-thirds of 
Government revenue and about 60% of 
export earnings, the depressed world mar- 
ket for bauxite had a serious impact on the 
Guinean economy. 
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Two other bauxite mines, at Kindia and 
Fria, produced about 4.5 million tons. About 
90% of Kindia bauxite was exported to the 
U.S.S.R. for debt repayment, while the re- 
mainder went to Eastern Europe. Alumina 
production from Fria, nearly 543,000 tons, 
was exported to Canada and Western Eu- 


rope. 

Diamond production at the Aredor dia- 
mond mine fell 14% from 203,795 carats in 
1986 to 174,916 carats in 1987. Nevertheless, 
the mine may be the world's richest in 
terms of average price per carat received for 
its production, of which 93% is gem quality. 
The average stone size also has been excep- 
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tionally high. In January 1987, a 100.3 carat 
diamond was mined and later sold for a 
record-high price of $1.56 million. An even 
larger 143-carat gem was found, which was 
sold in October for $3.65 million in an 
Antwerp auction. Total revenues for 1987 
were an estimated $60 million.? 

Gold was mined by artisans on a small 
scale and sold clandestinely. The Central 
Bank of Guinea authorized commercial 
banks to purchase gold on its behalf from 
anonymous sellers. Other than this unre- 
ported production, which was not well 
known, the Aredor diamond mine produced 
2,380 troy ounces of byproduct gold in 1987. 


Table 1.—Guinea: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
Aluminum: 
Bauxite: 
Mine production: 
S AME ME thousand mos = 12,421 14,156 13,100 14,423 14,600 
Dry bas I RT en eee; |: ewe 11,600 12,740 11,790 13,300 13,500 
Shipments (dry basis): 
Metallurgical-grade bauxite.. _do_ .. — — 110,380 11,310 11,084 11,469 11,500 
Calcined bauxite do 100 120 100 122 138 
umina: 
Production do- — -— r578 578 572 556 556 
Shipment -—-- -- --- --—-— do. a r573 578 572 556 556 
Diamond | 
Gem oue rs thousand carats — 23 44 123 190 3163 
Industrial M ——— € do... 17 3 9 14 312 
Total ------------------ do- 40 47 132 204 3175 
*Estimated. ‘Revised. 


1Includes data available through July 7, 1988. 


3Īn addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (cla 


sand and gravel, and stone) e resumably are 
information is inadequate to make 


Reported figure. 


roduced, but output is not reported quantitatively, and av le 
reliable estimates of output levels. 


COMMODITY REVIEW 


METALS 


Bauxite and Alumina.—Negotiations be- 
tween the Government and Halco on pric- 
ing and on the export levy on bauxite from 
the Sangaredi Mine of CBG led to the 
finalization of a draft agreement in mid- 
1987 to be effective at the beginning of 1988. 
The $18 per ton export levy was abolished 
in favor of a floating levy that would reflect 
world price movements, and the Govern- 
ment's 65% share of the profits from CBG 
was increased to an unspecified figure. Af- 
ter 1987, Government revenues from CBG 
could drop by as much as one-third from the 
guaranteed level of $150 million. Fortunate- 
ly, the world aluminum market improved 
over the year, and progress continued to- 
ward expansion of production by the de- 
velopment of a mine opposite Sangaredi 


Mine across the Pora River at Bidi Koum. 
The depressed aluminum market was dis- 
advantageous to shareholders of the Fria 
bauxite mine, who were paying $175 per ton 
base price, subject to fuel, soda, and other 
costs, through 1987. The company had been 
losing income in the depressed market since 
1984, and the Government was not getting 
the expected revenue from sales and the 
additional $12.75 per ton export tax. Defi- 
cits were about $5 million to $8 million per 
year through 1985 and 1986. The contract 
with the Government expired in 1987 and 
negotiations were progressing to change the 
purchase contract to make the mine's baux- 
ite more competitive on the world market. 
Bauxite from the third bauxite mine in 
Guinea, operated by Office des Bauxites de 
Kindia, continued to export primarily to the 
U.S.S.R. under a barter contract to service 
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the Government's debt to the Soviet Union. 
This contract with the Soviets was due to be 
renegotiated with the objective of obtaining 
better value of goods in exchange for the 
bauxite. The Government also wanted to 
increase its participation in the mining and 
marketing of bauxite. 

Gold.—Société Auriferé de Guinée (SAG) 
planned to begin in October 1988 the min- 
ing of 95%-fine alluvial gold from the Koron 
deposit, and later the Didi deposit, within 
its 350-square-kilometer concession in the 
Siguiri District of northeastern Guinea. 
SAG was owned 51% by Chevaning Mining 
and Exploration Co. Ltd. (CMO) of the 
United Kingdom and 49% by the Govern- 
ment. CMC in turn was owned 50.1% by 
Union Miniére S.A. of Belgium and 49.9% 
by Omnium de Participations Mobilieres 
S.A., a private Swiss company involved in 
investment and financial services. The ore 
reserve at Koron was increased from 4 to 
5.65 million cubic meters of gravel at an 
average grade of 0.08 troy ounce per cubic 
meter. The reserve at Didi was decreased 
from 3.5 to 2.63 million cubic meters at an 
average grade of 0.04 troy ounce per cubic 
meter. 

Gold had been mined by independent 
native Guineans for many years from a 
laterite-covered layer of unconsolidated al- 
luvial gravel, but large-scale mechanized 
mining was earlier thought to be potential- 
ly too difficult and costly. Two of the ten 
known deposits that would be mined first 
are in a 2-meter-thick gravel zone covered 
by 8 meters of overburden. The gold extrac- 
tion plant would have the capacity to proc- 
ess about 2,500 cubic meters per day of gold- 
bearing gravel. Gold production during a 9- 
year period would be between 36,000 and 
105,000 ounces per year, depending on the 
area mined, and the average operating cost 
would be an estimated $4.65 per cubic meter 
of gravel. 

The owner of the Aredor diamond mine, 
Société Mixte Aredor-Guinea S.A., complet- 
ed 1 month ahead of schedule the installa- 
tion of a gold recovery plant to treat dis- 
carded material less than 2 millimeters in 
size at the gravel treatment plant. The 
plant contained five Knelson concentrators 
to recover gold down to about 10- 
micrometer size. The capital cost for the 
plant was about $400,000, which would be 
recovered within 3 months of operation. 
Production was to be 10,000 ounces per year 
beginning in September, and production 
during the last quarter of 1987 was 77 
ounces of gold. Recovery was low because of 
problems with equipment and was expected 
to be erratic because the mining path was 
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designed to follow diamond mineralization. 

Gold exploration was scheduled to contin- 
ue at Banora in the concession area held by 
the Dinguiraye Gold Mining Co. (DGM), 
which is in the northwest corner of the 
Siguiri Basin. DGM was owned by Kenor 
S.A. of Norway, France's Bureau de Re- 
cherches Géologiques et Miniéres (BRGM), 
and Middle East investors. Alluvial drilling 
has outlined a deposit at Matagania con- 
taining about 58,000 troy ounces of gold. 
The pay gravel zone, which is 1.5 meters 
thick and underlies 7.5 meters of overbur- 
den, had an average grade of 0.096 ounce of 
gold per ton. BRGM's feasibility study re- 
commended an open pit mine having a life 
of 5 years, based on a gold price of $484 per 
ounce. Vein-type mineralization was also 
found in the area. 

Aurum Development Co. Ltd., United 
Kingdom, in a joint venture with the Gov- 
ernment, was exploring the Boko gold pros- 
pects in Lower Guinea, east of Conakry. 

Iron Ore.—Negotiations continued with 
the World Bank to fund the development of 
the Mifergui-Nimba iron ore deposit near 
the Liberia-Guinea border. Development 
would be by a joint-venture company that 
would include the Government, the Liber- 
ian iron ore production company, the 
Liberian-American-Swedish Minerals Co. 
(LAMCO), which was operating on the Li- 
berian side of the border, and BRGM of 
France. 

Several product tonnage scenarios have 
been developed that showed required facili- 
ties, capital, and operating costs for the 
production of from 2 to 8 million tons 
annually of Liberian ore and 3 to 10 million 
tons annually of Guinean ore for an annual 
total of 8 to 14.5 million tons. The project 
would utilize existing Liberian facilities at 
the Nimba Mine and at the port of Bucha- 
nan, with the railroad and new facilities to 
be built in Guinea. The required work force 
in Guinea would be about 670, which would 
include 62 expatriates. Construction, from 
the beginning of detailed engineering to 
startup, would take a maximum of 3 years. 
Capital expenditures for startup would 
range from $276 million to $441 million. 
Apparently, the preferred plan was to pro- 
duce a total of 12 million tons of ore per 
year after an initial investment of $276 
million, but an agreement was reached to 
limit annual production to less than 6 
million tons at an initial cost of less than 
$100 million. 

Unfortunately, financial institutions con- 
tinued to doubt that the world market could 
absorb new iron ore production. The iron 
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and steel industry was producing at reduced 
levels as a result of declining product de- 
mand, and estimates of future iron ore 
requirements were very conservative. This 
situation, compounded by a shortage of 
capital and investment uncertainties in 
West Africa, dampened enthusiasm for fi- 
nancial participation in this new project. 
The future of the project depended on the 
support of the steel industry, primarily in 
Western Europe, in the form of long-term 
contracts. Both Nigeria and Romania 
agreed to buy considerable quantities of 
high-grade Nimba ore, but more contracts 
were needed for the World Bank to partici- 
pate. Meanwhile, to complicate matters, the 
Liberian Government and LAMCO were 
negotiating at yearend 1987 over LAMCO’s 
desire to declare bankruptcy and to close 
down its Liberian mining operation. LAM- 
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CO claimed that it could not continue to 
compete in world markets against Austra- 
lian and Brazilian iron ore producers, and 
some European steel mills had closed. 


MINERAL FUELS 


During June 1987, the Government invit- 
ed oil companies to bid for five large off- 
shore blocks at promotional seminars held 
in Houston, TX, and London, United King- 
dom. The sizes of the blocks were from 9,200 
to 10,000 square kilometers and were in 
areas having water depths of less than 200 
meters. Geophysical, drilling, and other 
data accumulated since 1977 by Superior 
Oil Co. and Buttes Resources International 
of the United States were made available. 


1Physical scientist, Division of International Minerals. 
ining Magazine (London). Sept. 1987, p. 213. 


The Mineral Industry of 
Hungary 


By Walter G. Steblez: 


The output of Hungary's mineral indus- 
try in 1987 showed modest gains compared 
with that of 1986. The production of most 
nonfuel minerals increased, while that of 
natural gas and petroleum declined slight- 
ly. The country possessed few raw material 
resources apart from bauxite, lignite, some 
manganese, natural gas, and petroleum. 
One-half of Hungary's demand for raw ma- 
terials was met by imports, mainly in the 
form of petroleum and natural gas from the 
Soviet Union. The country's output of fuels 
and raw materials constituted only 1% of 
its gross national product (GNP), while net 
consumption was about 7% of GNP. In 1987, 
Hungary's centrally planned economy reg- 
istered overall gains. National income rose 
by 2.596 compared with that of 1986; indus- 
trial production increased by 3.7%. Al- 
though no new major projects were started 
during the year, substantial investment was 
made in mineral exploration, and new geo- 
logical maps were prepared indicating new- 
found mineral deposits. About 1% of the 
country's national income was allocated for 
the exploration of mineral resources. 

Government Policies and Programs.— 
Continuing economic reforms were the 
mainstay of the Government's economic 
policy. The chief aspects of Hungary's eco- 


nomic reforms were industrial decentrali- 
zation, encouragement of private initiative 
and the market orientation of the country's 
industrial production. Emphasis was placed 
on the introduction and assimilation of high 
technology in the electronic, computer, 
processing, and fabricating sectors through 
the year 2000. The short-term economic 
plan for 1988 called for a reduction in 
Government subsidies to state-owned enter- 
prises. The restructuring of uneconomic 
mining and metallurgical enterprises was 
expected to result in the early retirement of 
several hundred employees. The economic 
plan for 1988 called for the output of coal, 
natural gas, and petroleum to be at about 
1987 levels. It also called for a decrease in 
hydrocarbon-based electric power genera- 
tion and an increase in the production of 
nuclear-generated electric power. The 
planned output of pig iron and crude and 
rolled steel would be less than in 1987, but 
the production of specialty steels and higher 
value metal products would be greater. The 
1988 plan also set growth in the chemical 
sector to exceed the national industrial 
average. As in 1987, large-scale state in- 
vestment in the mineral industry was not 
planned for 1988. 


PRODUCTION 


In 1987, metallic ore production in Hun- 
gary was limited to bauxite and manganese. 
Copper, iron, lead, and zinc mining was 
discontinued owing to difficult geological 
conditions and depletion of economic re- 
sources. However, because of its scale and 
potential wealth, the deep-lying Recsk cop- 
per deposit may be mined in the near-term 


under more favorable financial conditions. 
The country’s industrial mineral sector con- 
tinued to meet Hungary’s domestic and 
export requirements. The chemical industry 
showed the most activity in 1987 by increas- 
ing its production by 7% compared with 
that of 1986. 
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Table 1.—Hungary: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 19875 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 2,917 2,994 2,815 3,022 33.101 
Alumina, gross weiggnt do- 836 811 798 856 3 
Metal, primar 14,089 14,202 13,859 73,877 $75,500 
Copper, metal:? 
melter, secondary ____________-- ~~~ 100 100 100 100 100 
Refined including secondary. _________ ~~ 12,500 12,800 12,800 12,800 12,500 
Gallium, metal 2,100 2,400 : 73,200 8,200 
Gold, mine output, Au content? 
thousand troy ounces. . 30 20 20 20 18 
Iron and steel 
Iron ore: 
Gross weight |... thousand tons 441 383 311 Tm = 
Iron content 88 106 92 75 = ae 
Metal: 
iron: 
For steel industry do—— 1,966 2,029 2,007 1,987 32,053 
For foundry use do— 81 68 88 67 356 
FÄ do— 2,047 2,097 2,095 2,054 32,109 
Ferroalloys:? 
Ferrosilicon ~- -------------- 10,000 9,000 9,000 9,000 10,000 
Silicon metall“!!! ,000 2,000 2,000 ,000 2,000 
!! ß 2,000 2,000 2,000 2,000 2,000 
Total cts Sete iE e 14,000 13,000 13,000 13,000 14,000 
Steel, crudlnle thousand tons 3,616 3,750 3,647 3,715 33,622 
R Semimanufactures, rolled only do- 2,815 2.953 2,863 2,898 32,825 
Mine output, Pb content 700 700 700 V 3 
Metal, refined, secondary ------------- 100 100 100 100 100 
ese ore: 
Run of mine: 
Gross weiggnt 103,580 115,885 115,334 106,009 3125, 684 
Mn content ------------------- 20,000 22,000 22,000 20,000 324,000 
Concentrate: 
Gross weight -_—---------------—- 59,000 67,000 65,700 63,000 74,000 
Mn content ------------------- 17,700 20,100 19,700 18,900 ,000 
Vanadium, métal .— ĩðV(·³¹ a uut 250 215 300 300 300 
Zinc: 
Mine output, Zn content 2,400 2,300 2,200 NN 3 
Metal, smelter, secondary 6 600 600 
INDUSTRIAL MINERALS 
Cement, hydraulic... -.-..- thousand tons 4,243 4,145 3,678 3,846 34,153 
ag tonie 
Riv- ⅛ ; LUIS eee 79,807 64,158 59,853 79,888 398,331 
Processed _——----------------- 56,850 45,759 44,431 47,504 362,828 
Kaolin: 
Ra8W-—.— be See erm M 87,815 38,869 29,038 29,837 333,289 
Processed _——----------------- 7,874 8,303 6,485 6,032 35,179 
Lime, calcined |... thousand tons. _ 822 823 801 831 3936 
Nitrogen: N content of ammoniaa do- 813 814 791 811 810 
Perlite 3 93,503 94,360 94,460 109,360 3112,410 
tes, gross weight^ ——--------------- 7,000 7,000 7,000 7,000 7, 
Eau, ndis id n. e. s.: 
Chamotte products nord thousand tons 166 164 153 132 135 
Chrome magnesite products — - —- - -— — do- 48 38 39 42 45 
Sand and gravel: 
graver ODE thousand cubic meters 10,665 10,317 8,529 8,179 8,200 
nd: 
Common? _______________ do- 400 400 400 400 400 
Found thousand tons 579 591 560 519 3631 
Sodium compounds: 
Hydroxide (caustic sda) - - -- - -- - -- 191,646 193,693 193,719 201,684 3197,376 
II bee ee 888 11,000 10,000 10,000 10,000 9, 
Stone: 
Dimension, all types thousand tons_ _ 7,060 5,874 5,718 5,966 6,000 
Dolomite ______________-__~— do... 1,167 1,205 1,158 1,146 1,150 
Limes tone do- 8,081 1,695 7,418 1,469 ,500 
7 ke a Rte ce ee a PN do... 14 22 37 33 35 


See footnotes at end of table. 
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Table 1.—Hungary: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986" 1987° 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
From pyrit «4 3,000 2, 000 2,000 1,000 1,000 
Byproduct, elemental, all sources ___ __ 9,200 9,000 9,000 10,000 10,000 
G7! AAA 12,200 11,000 11,000 11,000 11,000 
Sulfuric acid |... 2 2. 605,659 549,159 520,338 539,775 3518,923 
Tale: nece nite EDU eC Ss 17,000 17,500 17,000 16,000 15,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbonblack* kk 5,000 5,000 5,000 5,000 5,000 
Bituminous - - --------- thousand tons 2,821 2,518 2,639 2,325 32,960 
Brown ------------------—— do- 14, 406 14, 448 14,016 13,821 313,261 
e oe ee ee ek do. ... 7,980 8,026 7,387 6,983 $7,223 
Total ono Se es oe d do... 25,218 25,047 24,042 29,128 322,844 
Coke 
Coke oven: 
Metallurgica ll! do- 564 546 492 547 3669 
Other" 2. o onn cec do... 170 160 160 150 150 
Total iR do- 734 706 652 697 819 
Gashou see do— 170 160 160 160 160 
Total cokle do— 904 866 812 857 979 
Pudl briquets ----------------—- do... 1,533 1,549 1,722 2,006 32,134 
Manufactured million cubic feet 15,362 14,282 11,830 8,122 9, 
Natural, marketed |... do... 229,899 244,060 263,306 250,663 3247, 980 
Natural gas liquids:° 
Natural gasoline 
thousand 42-gallon barrels. _ 3,800 3,900 3,800 3,700 3,700 
Liquefied petroleum gas do- 3,500 3,500 3,500 3,400 3,400 
Peat, agricultural use thousand tons 70 70 70 75 70 
Petroleum: 
Crude: 
As reportd -—- do... 2,004 2,007 2,012 2,005 31,914 
Converted _ thousand 42-gallon barrels. _ 13,587 13,607 13,641 13,594 312,977 
Renney Ry producta mid 
e including naphtha do- 20,153 21,479 22,644 24,310 $25,321 
= paisa and other light distillates? 5 
do... 7,000 7,000 7,000 7,000 7, 
Distillate fuel oil |... do... 23,454 25,909 24,506 26,088 326,147 
Residual fuel oll do 16,836 16,960 16,970 15,664 17,296 
Lubricants? ess do... 1,000 ,000 1,000 1,000 1,000 
Liquefied petroleum gas do— 1,000 1,000 1,000 1,000 1,000 
Asphalt and bitumen do... 3,800 3,800 3,800 3,600 3,700 
Paraffin and petrolatum®_ — _ _ _ do— 250 250 250 250 
zee E do— 13,498 11,398 11,170 78,912 81,714 
*Estimated. Preli r Revised. 


Table includes data available through June 6, 1988. 
2In addition to the commodities listed, diatomite, 


um, and a variety of other crude construction materials such as 


common clays are produced, but available information is inadequate to make reliable estimates of output levels. 


ported figure. 
*Excludes refinery fuel and losses. 


Pata derived by subtracting reported motor gasoline and white spirit data from reported light refinery products total. 


TRADE 


In 1987, the value of Hungary's exports 
rose by 7%, and the value of imports by 5% 
compared with respective 1986 levels. About 
63% of the country's expenditures on im- 
ports were for energy, raw materials, and 
heavy industrial durables. Compared with 
those of 1986, Hungary's imports of energy 
products rose by 2%, most of which came 


from the Soviet Union. Approximately 35% 
of Hungary's net income from exports was 
from sales of industrial products and fuels, 
with exports of metals and chemicals show- 
ing the most marked increases in 1987. The 
U.S.S.R. remained Hungary's major suppli- 
er of metals and fuels. 
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Table 2.—Hungary: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodi 1985 1986P i 
? B vos Other (principal) 
METALS 
Aluminum: 
Ore and concentrate? . 382,335 461, 473 -- Czechoslovakia 265,293; East Germany 
140,640; Romania 34,871. 
Oxides and hydroxides? ____ ___ 599,852 669,045 18 USSR. 511, 115; Poland 16, 354; East Ger- 
many 23 928 
Ash and residue containing alumi- 
Ul E 1,378 1,877 -- Belgium- Luxembourg 851; Italy 519; West 
Germany 507. 
Motal AARD alloys:? 
PFC 6,928 7,002 -~ Austria 3,917; Italy 1,714; West Germany 
Unwrought ____________ 50,528 ~. 61,200 25 Poland 10, 260; Bulgaria 4,455; unspecified 
Semimanufactures — — 52,826 60,329 5,325 East Germany 8, 286; West Germany 
5,521; Sweden 5, 504. 
. Metal including alloys, all 40 
Cadmium: Metal including alloys, all u 
err ee a= 29 — All to Czechoslovakia. 
Chromium: Oxides and 5 TN 131 28 TA Italy 25; New Zealand 3. 
rele Motal including alloys, all n 
Columbium and tantalum: Metal in- m 
cluding alloys, all forms, tantalum _ — 1 es 
S. 
and concentrate 192 NET 
Oxides and hydroxides |... e 5 -- All to Italy. 
SülfBla ..—. ³o·¹ A 565 1,913 EX France 595; West Germany 312; United 
Kingdom 254. 
Ash and residue containing copper 168 233 — N dor ande 182; Belgium-Luxembourg 
Metal including alloys: 
Scrap ms opu ues 4,169 1,093 West Germany 625; Belgium-Luxembourg 
250; Nether ands 108. 
Unwrou ght 5,246 1,584 un Yugoslavia 1,000; Austria 391; Belgium- 
Luxembourg 132. 
mum Semimanufactures 6,081 5, 395 865 West Germany 2,050; Austria 1,878. 
Waste and l 
ue, thousands. _ 8 $29 -- All to West Germany. 
e aie pone th unwrought 
party moug ht do... aa $22 M West Germany $20; Switzerland $2. 
Iron feng steel: 
S eet mcSeS Le 40,323 16,346 mre MI Many 4,191; Italy 3,873; Austria 
Pig iron, cast iron, related UN 
materials 1 57 Ss Tn Germany 37; Belgium-Luxembourg 
Ferroalloys: l 
Ferrosiliſonßn € 21 — All to Italy. 
Unspecified 44 us 10 -—- All to Sweden. 
Steel, primary form: 37,719 62,824 5,566 0 15, e West Germany 9,947; 
Semimanufactures: 
Bars, rods, angles, shapes, 
section: 721,646 696, 235 ms 00h 35 51 196,000; Bulgaria 67, 848; Italy 
Universals, plates, sheets“? 320,329 327,720 20,930 Japan 47,231; Italy 46,328. 
Hoop and strip“! 17,184 20,127 15 Yugoslavia 6,492: Syria 3,549; 
Czechoslovakia 1; 1. 
Rails and accessories 21 84 _. All to West German 
Wire a as 19,516 20,995 rt ou 4,906; Yugoslavia 4,121; U.S.S.R. 
Tubes, pipes, fittings? |... 81,102 12,620 159 China ai U.S.S.R. 12,339; Austria 
Castings and forgings, rough! 15,385 12,919 283 


See footnotes at end of table. 


Poland 3,450; West Germany 2,259; Swe- 
en 1,853. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986" : 
Y Snaed Other (principal) 
METALS —Continued 
Ash and residue containing lead 1,121 838 — All to West Germany. 
Metal including alloys: 
Sera 2,168 951 -- West Germany 984; . 17. 
SENIORE FF aa 19 — All to United 
Lithium: Motal including fading alloys, al _ 
r IEEE 4 2 — All to West Germany. 
ese: Ore and concentrate, 
metallurgical- grade 311,417 39.100 NA NA. 
Mo num: Metal including alloys, 
formi o oom mds 8 5 -- Yugoslavia 4; West Germany 1. 
Nickel: 
Matte and speiss _ _______._-- 35 coer 
ane Mine Dm containing nickel = 25 — West Germany 14; Netherlands 11. 
u 
Scraea ss 377 110 West Germany 78; Netherlands 32. 
Unwrought ------------ 22 223 —— Austria 208; Sweden 8; Netherlands 6. 
ufactures 161 239 2 2 75 Germany 135; Yugoslavia 42; France 
Platinum-group metals: 
Waste and swee 
ue, thousands $3,432 $4,078 — All to West Germany. 
Metals including alloys, unwrought 
T and partly wrought — — . do- $38 $3 — All to Switzerland. 
ver: 
Waste and sweepings ____do__ __ $208 4319 — Switzerland $16; United Kingdom $8. 
Metal including alloys, unwrought 
and partly wrought _ _ do- $518 $889 -- West German meh ; Austria $176; United 
Tin: pon 
Ash and residue containing tin Em 89 — All to West Germany. 
Metal incl oys: 
Do ee ee 16 33 -- All to Switzerland. 
8 Dep OR E, 2 TP 
iens Metal including ding alloys, all 7 E 
J ĩ 8 Ge 1 — All to Ireland. 
dus 
and concentrate 44 21 —— West Germany 22; Netherlands 5. 
Metal including alloys, all forms .. 22 39 — West 8 94: United Kingdom 3; 
Zin z 
c: 
Matte oe oso Ec 416 414 -- West Germany 267; Italy 174. 
Ash and residue containing zinc 4,166 1,657 ES "n „ 1,611; Belgium-Luxem- 
urg 
Metal including alloys: 
Scrap - --------------- 636 401 -- West Germany 276; Belgium-Luxembourg 
54; Italy 49. 
Unwrought ---.--------- 20 PN 
mimanufactures EA 1 — All to West Germany. 
Other: 
Ores and concentrates 8 49 — All to Austria 
Ashes and residues 30,051 3,183 ee xr n ,105; West Germany 300; Sweden 
nane metals inclu alloys, all 
8 PN 34 21 -- Sweden 17; Austria 1; France 1. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
C set Ne her ON fo RS 500 244 217 Norway 20; West Germany 7. 
Artificial: 
Corundum? ! | 18,750 20,472 298 CPU E 4,612; Japan 3,325; Austria 
Silicon carbide . ie 2 — All to West Germany. 
Dust and powder of precious and 
semiprecious stones including 
5 -- value, thousands E $45 $15 Greece $22; Italy $4. 
rinding and polishing wheels and 
gio 8 do- $1,368 $1,271 $119 East Germany $327; Poland $316; 
Romania $189. 
Asbestos, crude SUN 1,943 — All to Belgium-Luxembourg 
Bromine· € 4 — All to I 
e s te 49,319 55,770 __ USSR. 27,583; Yugoslavia 28,710; West 
Germany 3,354. 


See footnotes at end of table. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985 1986 : 
1 Other (principal 
INDUSTRIAL MINERALS — 
Continued 
Clays, crude: 
Bentonite ------------—- 10,838 11,423 East Germany 6,232; Poland 5,191. 
JT ĩ 8,098 7,443 T 9 cet vada 6,172; West Germany 
Unspecifieelulbulol __— 104 1,890 ~- Austria 975; West Germany 179; Yugo- 
slavia 168. 
Cryolite and chiolite — e 238 138 Norway 100. 
Diamond: 
Gem, not set or strung 
value, thousands $23 $50 -— Italy $37; Austria $13. 

Industrial stones do. ___ $239 $629 -—-  Belgium-Luxembourg $509; Austria $120. 
Diatomite and other infusorial earth 2,829 3,066 _. Austria 2,938; Greece 108; France 20. 
Feldspar, fluorspar, related materials 977 766 — All to Austria. 

Fertilizer materials: 
de, ness 444„4 441 120 -- Switzerland 92; Italy 22; West Germany 6. 
ufactured: 
Ammonia* .... thousand tons. — 44 60 -— Yugoslavia 49; Austria 4; Italy 8. 
Nitrogenouns o- 21,592 21,418 -- Yugoslavia 1%, Meet Germany 75; 
uns ,165. 
U ified and mixed do- 187 144 — West Germany 78; Austria 39; Finland 10. 

anite and related materials 108 860 West Germany 287; United Kingdom 73. 

HT esium compounds 90 36 -— Austria 24; Italy 12. 
ica: 
Crude including splittings and waste 8 138 138 
Worked including agglomerated 
splittings __.____.___.---- NS 1 _. All to France. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands 84 225 -— Austria $58; France $15; Spain $9. 
Synthetic 7 do— -— $45 29 — All to United Kingdom. 
, unroasteeſ!x!]! !! pue 58 Dm All to Austria. 
Salt and brinn eee 1 42 -- All to United Kingdom. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured — a Do. 

Sulfate, manufactured 170 ee 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked. 14,181 12,101 --  USS.R. 7,061; East Germany 2,756; 
Czechoslovakia 1,458. 
Worked 87 42 — Austria 37; West Germany 5. 

Dolomite, chiefly refractory- grade 67 81 — Finland 80; West Germany 1. 

Gravel and crushed rock 11,963 2,037 a TUANA 1,424; Austria 345; West Ger- 

man : 

Quartz and quartzite 16,815 10,774 — All to Austria. 

Sand other than metal-bearing?_ .. _ 32,136 40,215 -- Yugoslavia 28,622; Austria 7,599; 

hoslovakia 3,935. 
Sulfur: 
Elemental: 
Crude including native 
and byproduct _--------- 16,768 18,031 — Austria 18,020; Ireland 11. 
Colloidal, precipitated, sublimed = 59 _. All to Yugoslavia. 
Sulfuric acid 62,365 38,948 ze B - aria 19,092; Yugoslavia 9,424; Austria 
Talc, steatite, soapstone, pyrophyllite 15 1 — All to West Germany. 
5 perlite, chlorite - 7,706 11,921 zu Do. 
er: 
ß e eee eL aio 16,039 83,481 Ls Aur aa Poland 14,814; Yugoslavia 
Slag and dross, not metal-bearing.. - 1,271 727 — All to Austria. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 6,747 276 oe. Do. 
Carbon black 678 1,550 — West Germany 1,216; Italy 288; Yugo- 
slavia 34. 
Anthracite and bituminous 
thousand tons 3483 18 _. All to Yugoslavia. 
Lignite including briquets do- 2294 1 -— Mainly to France. 
Gas, natural: Gaseous 
million cubic feet 785 695 — All to U.S. S. R. 
Peat including briquets and litter 6,299 4,470 eee 2,185; Italy 1,212; Yugoslavia 


See footnotes at end of table. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986P i 
x ne Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
si a 
thousand 42-gallon barrels. — T 6 All to Yugoslavia. 
Refinery products: 
Liquefied petroleum gas“ 
do... 461 418 Italy 310; Austria 44; Netherlands 39. 

Gasoline do- 1.512 2,208 na 1 912; Austria 592; Switzer- 
Mineral jelly and wax? l 

8 315 348 West Germany 72; Italy 60; Morocco 43. 
Kerosene and jet fuel do- 876 1,089 auena id West Germany 853; Yugo- 
Distillate fuel oil |... do- 9,253 5,400 Austria 1,858; Switzerland 1,724; West 

Germany 1 525. 

Lubricants? . ....... do 485 417 Austria 214; Yugoslavia 75; U.S.S.R. 56. 
Residual fuel oil_ _ _ _ -do~ ___ 14 9 All to Italy. 
Bitumen and other residues? 

02 — 458 575 “parria 282; West Germany 242; Bulgaria 
Bituminous mixtures do- 23 18 West Germany 17. 


PPreliminary. NA Not available. 


Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Hungary, this table should not be 


taken as a complete presentation of this coun 


s mineral 


e. Unless otherwise specified, these data were compiled 


from United Nations information and data published by the trading partner countries. 


2Official Trade Statistics of H 


ungary. 
*Statistical Yearbook of Member States of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


*May include other precious metals. 


Table 3.—Hungary: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986P ; | 
i pha Other (principal) 
METALS 
Alkali and alkaline-earth metals 
Alkali metals m 3 -- All from Italy. 
Aluminum: 
Ore and concentrate . - - -------— 1,125 1,588 2a West W 1,533; Austria 54; 
Switzerland 1. 
Oxides and hydroxides 130 84 8 N 5 29; Italy 20; West Ger- 
many 
Metal including alloys: 
CEO ni x eye = 24 -— All from United Kingdom. 
Unwrought? _______.--_-- 165,294 205,007 -—— U.S.S.R. 198,773; Romania 6,233. 
Semimanufacture? _______-— 8,176 8,689 8 East Germany 2,146; Czechoslovakia 
433; Austria 307. 
55 5 48 10 UR All from France. 
Bismut etal inclu oys, 
forms on eee 8 zs 1 = All from West Germany. 
Chromium: 
Ore and concentrate 15,256 15,376 -— U.S.S.R. 15,000; Finland 230; West 
Germany 14 6. 
a and hydroxides 388 176 NIS United Kingdom 175; France 1. 
Oxides and hydroxides —— S 30 T All from Finland. 
Metal including alloys, all form 21 1 — All from West Germany. 
rire and tantalum: Metal includ- 
, all forms: 
e urs ium (niobium)) 3) 1 a Do. 
Tantalum ----------------- 2d (3) (3) 


See footnotes at end of table. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986P : "E 
2 5 5 Other (principal) 
METALS —Continued 
Sopper: 
ides and hydroxides ES 5 -— All from West Germany. 
Sulfate 3,550 8,520 _. USS.R. 3,500; Greece 20. 
Metal including alloys: 
SS AA dt 6,534 8,473 -— Chile 4,947; West Germany 1,607; 
Be ium-Luxembourg 163. 
Unwroughtr !! 28,129 36,600 s M. 5498 15,412; Poland 6, 343 Chile 
Semimanufactures 211,477 215,706 7 West Germany | 1 300 pauperis 307; 
unspecified 
Gold: Metal neung alloys, unwrought 
and partly wrought 
value, thousands.. _ $561 $620 $3 West Germany $553; Switzerland $48; 
United Kingdom $16. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite? 
thousand tons 2,382 9,414 -- U.S.S.R. 3,140; Brazil 87; India 54. 
T Pyrite, roasted... do 44 17 — All from Yugoslavia. 
etal: 
SORE uu mr Lee 14,000 8,000 -— Yugoslavia 3,000; unspecified 4,000. 
Pig iron, cast iron, related mate- 
VNACUM IEEE 212,413 254,297 2 U.S.S.R. 251,928; Austria 2,315; West 
Germany 36. 
Ferroalloys: 
Ferrochromium _ _ __ 10,390 11,188 -— pies S. mn ,440; Yugoslavia 1,200; Swe- 
en 
Ferromanganese? e 44,951 42,250 -- U.S.S.R. 28,884; Czechoslovakia 3,680. 
Ferrosilicomanganese -—- 30 -— All from West Germ rman 
Ferrosilicon? LW]! 6,742 7,424 ..  USSR. 7,362; France 62. 
Silicon metal 1,005 1,178 MOS Yugoslavia. 548; Italy 525; West Ger- 
Unspecified? e 15,060 14982 USSR 11,776; Austria 827; 
Belgium -Luxembourg 596. 
Steel, primary forms? |... 479,115 482,874 -— U.S.S.R. 419,081; Bulgaria 33,319; 
Turkey 15,000. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 187,499 190,775 1 U. S. S. R. 150,319; Czechoslovakia 
17,296; Poland 12,177. 
Universals, plates, sheets? _ _ 840,130 335,716 a. U. REA 235,270; Spain 17,405; Italy 
Hoop and strip? ________ 8,395 7,878 __ West Germany 2,993; France 1,199; 
Czechoslovakia 997. 
Rails and accessories 308 88 -— West Germany 87; Austria 
Wire? au tese oe e 34,776 $0,541 (3) Czechoslovakia 10, 394; U. 8. 8 R. 6,067; 
West Germany 4 463. 
Tubes, pipes, fitting 11,160 59,055 33 East Germany 15, 322: Czechoslovakia 
13,356; Romania 9, 716. | 
Castings and forgings, rough? 14,053 12,059 1 Poland 8,468: Italy 993; East Ger- 
many 113. 
Lead: 
Ore and concentrate 1,800 s 
OxIdes — .— uocem 632 285 EE wa Germany 150; France 70; Italy 
Ash and residue containing lead — — 25 "e 
Metal including Alloys: 
Unwrought? ___________-- 1,454 6,729 -— U.S.S.R. 4,993; Bulgaria 500; West 
Germany 239. 
Semimanufactures 13 10 -— West Germany 9; United Kingdom 1. 
Magnesium: Metal including alloys: 
1 de iet LE 5 2 — All from West Germany. 
Unwrought ---------------- 579 265 -— Italy 145; France 120. 
Senma e F 25 11 _. West Germany 7; Italy 3; France 1. 
Manganese: 
Ore and, concentrate, metallurgical- ee 
§ö·˙ ⁰ 8 480 440 _. All from Belgium-Luxembourg. 
ides aeea aE nm 204 -— All from Japan. 
Mercurx/ 76 pound flasks — 580 ES 
Molybdenum 
re and concentrate 94 80 -- All from e 
Metal including alloys, all form 17 2 EM France 1; West Germany 1. 


See footnotes at end of table. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


: Sources, 1986 
Commodity 1985 1986” i 
oe Other (principal) 
METALS —Continued 
Nickel: 
Matte and Ni content 202 zc 
Metal including alloys: 
CCC A ee ERR NT 8 -- All from United om. 
Unwrought_ - ------------ 8 20 — United om 18; Japan 2. 
mimanufactures 114 81 — West Germany 30; ed Kingdom 
21; Sweden 12. 
Platinum-group metals: Metals including 
alloys, unwrought anc part part y ron Wrougnt 
value, = $4,171 $5, $33 West Germany $4,884; en 
$892; Netherlands $72 
Silver: 
Waste and sweepings ----— do... om $50 $50 
Metal including e alloy, unwrought 
and partly wrought — — — —— 9 $4,574 $1,674 -- West Germany d xxu Austria $80; 
| Netherlands $11 
Oxides ___________________ 2 m 
Metal including : alloys: 
Unwrought? -—-—---------—- 1,211 1,422 — West Sec OR ART D Vietnam 20; 
Semimanufactures |... ----— 20 26 (3) Netherlands 15; West Germany 7; 
United Kingdom 4. 
Titanium: 
Ore and concentrate 8,808 8,230 e s Germany 2,630; Netherlands 
Oxidess LL LL LLL cc le 1,401 2.032 — United om 1,248; France 467; 
Belgium-Lux embourg 180. 
e 5 alloys, all form s 1 — All from Weste Germany. 
rend concentrate 58 15 — All from Portugal. 
Oxides and hydroxides ------- A 15 _. All from France 
Metal including alloys, all forms 8 5 (3) West Germany 3; France 2. 
inc: 
Oxide — nucon ete 2,195 1,054 a2 Fran 2 Italy 282; United King- 
om 42. 
Ash and residue containing zinc s 1 — All from Netherlands. 
Metal including alloys: 
Unwrought? ---—--------- 20,543 28,167 — icd 8,253; U.S.S.R. 5,077; Bulgaria 
Semimanufactures 35,857 35,634 --  Belgium-Luxembourg 667; Yugo- 
via 521; unspecified 4, 130. 
Zirconium: Ore and concentrate 4,498 5,181 -— Italy 4,778; West Germany 375; 
etherlands 28. 
Other: 
Ores and concentrate? 9,506 7,881 -- Cuba 7, iba TOIA; West Germany 841; Aus- 
Oxides and hydroxides 11 19 -- N Scherlanda 10; United Kingdom 9. 
Ashes and residues 184 10 — All from West Germany. 
Base metals including alloys, all 
ff.. ͤ eee 62 76 3 Austria 61; Finland 8. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
"V RN ERN ee AI 63 70 -— Italy 37; Greece 22; Netherlands 6. 
Artificial: 
Corundu mn 1,434 1,289 "m West er d 466; Italy 460; Nor- 
way 
Silicon carbide. -- 932 397 _— All from Italy. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $156 $128 $22 ieee E $99; Nether- 
rinding and polishing wheels and 
giri F do $4,812 $5,208 $15 U. T. E .R. 1212. East Germany $31; 
olan 
Asbestos, crude? _______________ 83,596 81,059 re 8 R. 28,543; Botswana 1,231; Italy 
Barite and witherite - - -- --------- 16,172 14,590 -— Yugoslavia 11,200; West Germany 
8,218; Ireland 102. 
Boron materials: 
Crude natural borates an 47 -- All from France. 
VF 10649 1655 MB Las! 315; Seat Ge 179 
C;; ·¹mA eee e == ; rman : 
F USSR 101. E 
Cement „ 719,956 714,770 ~— USSR. 466,081; Romania 135,231; 


See footnotes at end of table. 


East Germany 95,724. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P : 
í arson Other (principal) 
INDUSTRIAL MINERALS —Continued 
Chalk 22 ee Ee ee ee cu 1,719 1,967 -- Austria 1,586; France 334; Italy 24. 
Clays, crude:? 
otte eart gn 65,269 64,821 _. Czechoslovakia 59,817; Israel 2,194; 
Poland 2,036. 
Keon oe . 59,451 63,278 "- Austria 3, 331; East Germany 11,116; 
Czechoslovakia 9,741. 
Unspecified 74,558 66,233 20 Czechoslovakia 44, 568; Poland 13,546; 
East Germany 4,424. 
Diamond: 
Gem, not set or prung 
ue, thousands $129 $252 $6 Switzerland $127; Austria $78; 
Belgium-Luxembou 
Industrial stones do— 31.430 $2,014 $1 Be gium -Luxembourg $ 1 ,804; Austria 
Diatomite and other infusorial earth .. .. _ 2,182 1,155 -. Iceland 588; Austria 464; France 102. 
Feldspar, fluorspar, related materials: 
Feldspat: SEU 1,258 2a be lavia 925; France 218; Spain 
Fluorspar 5e 1,196 689 -- West Germany 599; United Kingdom 
66; France 24. 
Unspecified |... 1,176 1,557 ie aad 1,234; Sweden 220; France 
Fertilizer materials: 
de, ness 221 263 Lng d ue 221; Italy 22; West Germany 
Manufactured: 
Ammonia. -—----------—-— 8,032 1,016 — All from Y via. 
Nitrogenous, Na content. 309,810 312,909 —— All from U. S. S. R. 
Phosphatic, PsOs content. 96,696 63,532 _._ U.S.S.R. 26,164; Yugoslavia 16,608; 
2 514,576 445,862 gon R. ia 14,218. East Ge 
Potassic, K, O content ; ; — rman 
ES 128,095; West Ge Germany 2, 640. 
Unspecified and mixed 124,092 151,465 6615 Y oslavia 14,06 ,069; Morocco 32,223; 
Graphite, natura! 368 630 — Austria 330; West Germany 260; 
United Kingdom 
Gypsum and plaster? ... l 82,133 11,830 1 East Germany 65,206; Romania 
12,283; West Germany 305. 
f ecce cec 45 21 -.  USSR.?5; West Germany 2. 
1111;;ĩ;—³ ͥ AA et tt 39,041 61.224 __ Czechoslovakia 47, 131; Yugoslavia 
13,922; West German y 91. 
Magnesium compounds? |. 94,990 100,032 -. Czechoslovakia 79,028; Albania 7,802; 
Austria 5,230. 
Mica: 
Crude including splittings and waste 190 181 ya recor ue United Kingdom 47; Aus- 
Worked including agglomerated split- 
tings ______- oi 3 i "Pe 47 49 22 iu e 24; Switzerland 18; 
Phosphates, crule „ 575, 883 585,147 _. U.S.S.R. 453, 432; Morocco 70, 443; 
Algeria 61, 272. 
Pigments, mineral 
Natural, eru lle i 2 -— All from West German 
Iron oxides and hydroxides, processed 3,500 529 -— Italy 424; Belgium: Luxemborg 105. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $91 $140 $11 Switzerland $124; West Germany $5. 
Synthetic do— $176 $186 i ies or $152; West Germany $20; 
a 
Pyrite, unroasted? |... 37,568 73,563 -- USSR. 44,344; Albania 14,500; 
Czechoslovakia 13,871. 
Salt and brine nnn 672,310 735,959 -- Romania 464,345; U.S.S.R. 163,900; 
Poland 69,771. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured 186,423 192,070 -— Bulgaria 101, 723; Romania 49,137; 
East Germany 14 4,526. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked? - 17,748 15,870 a Bulgaria 8,670; Cuba 3,181; Italy 
Worked __-------------- 1,628 1,140 — Ital 111 Yugoslavia 332; Austria 53. 
Dolomite, chiefly refractory- grade 17 26 a Austria 14; est Germany 12. 
Gravel and crushed rock ________ 10,600 10,754 — Austria 7118; ; Italy 3,156; West Ger- 
many 269. 
5 other than dimension 178 229 229 
Quartz and quartzite - - -- - 2,536 2,247 _. West Germany 1,878; Finland 155; 
Netherlands 126. 
Sand other than metal-bearing? .. — — — 120,168 116,808 Czechoslovakia 84,811; East Germany 


See footnotes at end of table. 


28,611; Australia 5,482. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P ; 
á ee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and 
byproduct?______.______ 171,503 167,395 Ta Poland 138, 102; U.S.S.R. 28,672; West 
rman 

Dioxide. - —- -- --- --------——— 215 137 sa All from West German 

Sulfuric aciqdq -—-- --------—-- 305 182 e A 3l; doeet Garthany 51; Nether- 
Oud steatite, soapstone, pyrophyllite _ — 2,465 2,256 — Austria 1,261; Finland 702; Italy 293. 

er: 

CHOC 82 ie ee eee Se | 1,158 1,108 _. West Germany 952; Austria 156. 

Slag and dross, not metal- bearing " 43 — All from Austria. 

MINERAL FUELS AND RELATED 

MATERIALS 
Asphalt and bitumen, natural 46 30 is All from West Germany. 

bon: 

Carbon black 243 148 FH East Germany 350; U.S.S.R. 337; 
Czechoslov 

Gas carbon ---------------- 23,154 30,057 — U.SS. R. 29,890; West Germany 166. 

Anthracite and bituminous? 

thousand tons 2,518 2,317 10 U.S.S.R. 1,240; Poland 535; 

Czechoslov 250. 

Briquets of anthracite and bituminous 

coal do_ _ __ 676 818 — East Germany 735; Poland 59; West 

Germany 20. 

Lignite including briquets __do____ 208 296 ENS Vuscelavia. 216; West Germany 20. 
Coke and semicoxe _ do- 949 1,124 aon Yu pee 569: Czechoslovakia 169; 
Gas, natural: Gaseous? 

million cubic feet. 141,568 168,023 m U.S.S.R. 165,763; Romania 2,260. 
Peat including briquets and litter 5 49 " Sweden 28; West Germany 21. 
Petroleum: 
Crude? 
thousand 42-gallon barrels. . 53,970 55,575 -- U.S.S.R. 53,678; Iran 1,897. 
Refinery products: 
Liquefied petroleum gas? 
do... 259 255 X U.S.S.R. 237; Austria 18. 
Gasoline do- 9,265 3,165 __ USSR. 2, 969; Yugoslavia 170; 
Albania 25. 
Mineral jelly and wax?_ _do_ _ _ — 10 14 (3) U.S.S.R. 12; Poland 1. 
Kerosene and jet fuel? _ do- 1,214 1,229 ze U. = .S.R. 922 East Germany 101; 
eria 31. 
Distillate fuel oil?_ _ _ _ _ do 5,696 5,639 xs U. S. S. R. 5,543; United Kingdom 96. 
Lubricants? ________ do- 120 186 3) U. ry .S.R. 146; Austria 10; Netherlands 
Residual fuel oil? C do- 3,679 2,829 _. Austria 1 2 T: 8 S. R. 1,298; United 
Kingdom 1 
Bitumen and other residues 
do- 2 (3) cx Mainly from Austria. 
Bituminous mixtures. do- 1 4 ie West ae Wet 3; Sweden 1. 
Petroleum coke do... 8 18 — Norway 16; West Germany 2. 


Preliminary. 

Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Hungary, this table should not be 
taken as a complete presentation of this country's mineral trade. Unless otherwise specified, these data were compiled 
from United Nations information and data published by the trading partner countries. 

2Official. Trade Statistics of Hungary. 

3Lesg than 1/2 unit. 


COMMODITY REVIEW 


METALS would be sufficient for about 40 years at the 

i : 1987 mining rate. The Al: O, content of 
Aluminum and Bauxite.—Hungary was Hungarian bauxite ranged from 42% to 
the eighth largest bauxite producer in the 56%; SiO. from 1% to 11%. All of the 
world, with an economic reserve base of country's bauxite, alumina, and aluminum 
approximately 170 million tons, which operations were managed by the Hungarian 
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Aluminum Trust (Hungalu) In 1986 and 
1987, Hungalu's subsidiary, the Bauxite Ex- 
ploration Enterprise, explored bauxite de- 
posits in the western part of the country at 
Nagytarkany and Nyirad. Prospective eco- 
nomic deposits of higher than average qual- 
ity bauxite were found in five locations and 
were expected to add about 1 million tons of 
bauxite to the country's reserves. Explora- 
tion in this region was to have been com- 
pleted by mid-1987. Earlier investigations 
indicated other deposits in the Transdanu- 
bian mountain range. In 1986, other bauxite 
deposits were reportedly situated on the 
periphery of the Nagyegyhaza coalfields. In 
1987, Hungalu's exports were valued at 
$190 million, and planned exports for 1988 
were expected to reach $240 million. A 
substantial share of exported aluminum 
was sold to the Federal Republic of Ger- 
many, Japan, and the United States. 
Hungalu's total labor force was about 
20,000, of which 5,000 were involved with 
bauxite mining. The company processed 
nearly 85% of its annual bauxite production 
into alumina, and in accordance with the 
Soviet-Hungarian alumina agreement for 
1986-90, annually sent 530,000 tons of alu- 
mina to the Soviet Union for smelting into 
aluminum. In return, Hungary received 
205,000 tons of aluminum ingot. Also, as 
partial payment, Hungary supplied the 
U.S.S.R. with 5,000 tons of aluminum semi- 
manufactures per year. This arrangement 
with the Soviet Union was necessitated by 
Hungary's relative shortage and the Soviet 
Union's abundance of electric power. To 
remain competitive, Hungalu maintained a 
policy of streamlining its production struc- 
ture. Recent investments included the com- 
pletion in 1987 of a new alumina refractory 
unit for industrial boilers at the Mason- 
magyarovar alumina plant. 
Copper.—Although Hungary stopped 
mining copper in the late 1970’s, the coun- 
try's copper deposit at Recsk was estimated 
to be among the 20 largest deposits in the 
world. The Recsk ore body lay 400 meters to 
1,200 meters below the surface. The sulfide 
ore was also found to contain valuable 
components of gold, lead, molybdenum, sil- 
ver, and zinc. Mine development had been 
constrained by limited financial resources 
and low copper prices. In 1987, Hungary 
reportedly conducted negotiations with the 
Soviet Union concerning possible Soviet 
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participation in processing some of the 
Recsk ore when the mine becomes opera- 
tional in the late 1990's. 

Gallium.—Hungary remained a substan- 
tial world producer of gallium as a byprod- 
uct of alumina processing at the Ajka alu- 
mina plant. À new 3-ton-per-year unit was 
reportedly under construction at Ajka in 
1987 and was scheduled for completion by 
mid-1988. The new unit would double Hun- 
garys annual production of gallium to 6 
tons. Most of the country's gallium output 
was exported to high-technology electronics 
industries. 

Manganese.—The National Ore and Min- 
eral Mines Enterprise mined both oxidized 
and carbonated manganese ore at the 
Urkut Mine in Bakony. Most of the ore 
produced in 1987 was oxidic and contained 
between 30% and 40% manganese. Most of 
the manganese concentrate was exported, 
although a small amount of ferroman- 
ganese was produced domestically. 

Steel.—Hungary had to rely entirely on 
imports to meet its domestic requirements 
for iron ore. Although most of the country's 
needs were met by imports from the Soviet 
Union, Hungary began to look in 1986 for 
the availability of higher grade ore in Aus- 
tralia, Brazil, Canada, India, and Sweden. 
At yearend 1987, the Hungarian Govern- 
ment and Hancock Mining Ltd. of Western 
Australia signed a memorandum of under- 
standing to supply Hungary with 500,000 
tons of ore per year for up to 15 years. The 
agreement would be reviewed every 2 years 
to determine additional need, and it provid- 
ed for possible added annual shipments of 
up to 1.5 million tons of ore. 

Hungary continued to modernize its steel 
industry in 1987. Plans were drawn to 
replace open-hearth systems with oxygen 
converters. Other plans were to increase 
continuous casting capacity, alloy steel pro- 
duction and sales, and to improve the quali- 
ty of rolled products. During the year, the 
Danube Iron and Steel Works at Dunaujva- 
ros began to modernize its hot-rolling mill 
and planned to upgrade the cold-rolling unit 
in 1988. In 1987, the Danube Works increas- 
ed production of higher value products and 
planned the construction of a new foundry. 
The Ozd Iron and Steel Works reportedly 
reduced operational losses during the year, 
closed down an open-hearth furnace togeth- 
er with a number of other units, and plan- 
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ned to concentrate production mainly on 
rolled steel products. As part of Ozd's struc- 
tural reorganization, management was to 
be reduced by 200 employees in 1987 and 
1988. The Lenin Iron and Steel Works at 
Diosgyor roduced its labor force by 1,000 
employees in 1987, and planned even great- 
er work force reductions in 1988. 


INDUSTRIAL MINERALS 


Hungary produced a wide variety of in- 
dustrial minerals. Bentonite, gypsum, ka- 
olin, perlite, and zeolite were preduced in 
sufficient amounts to meet domestic and 
some export needs. Hungary’s industrial 
mineral production was managed by the 
National Ore and Mineral Mines Enter- 
prise. In aggregate, annual output of indus- 
trial minerals has been about 4 million tons. 


MINERAL FUELS 


Coal.—In 1987, the Tatabanya Coal Min- 
ing Enterprise suspended operations at the 
Many coal mine. Underground water was 
reportedly 10 times greater than originally 
calculated. The company planned to sell off 
the mine’s machinery and equipment. A 


403 


new opencast lignite mine was put on- 
stream at Vadna in Borsod County. The 
mine was expected to produce through mid- 
1988 at a rate of 1,000 tons per day. The 
development of a new coalfield was reported 
at Visonta in the northern part of the 
country. Reserves were determined at about 
90 million tons, and operational startup was 
scheduled for early 1990. Earth moving and 
drainage work was begun in 1987 to prepare 
the site for mine development. 

Natural Gas and Petroleum.—Planned 
production targets for natural gas and pe- 
troleum were exceeded in 1987. Most of 
Hungary’s need for petroleum and natural 
gas were met by imports from the U.S.S.R. 

Nuclear Power.—At yearend, a fourth 
Soviet 440-megawatt reactor block was put 
into operation at the Paks nuclear power- 
plant. With the new capacity, the plant 
would generate almost one-half of Hun- 
garys electricity. Hungary continued to 
mine uranium at Mecsek. The ore was 
processed in the Soviet Union and used to 
fuel the Paks reactors. 


1 mineral specialist, Division of International 
erals. 
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The Mineral Industry of 
Iceland 


By Richard H. Singleton! 


Little change occurred in Iceland's metals 
and minerals industry in 1987 except for an 
increase in cement and primary aluminum 
production. The aluminum and ferrosilicon 
industries, both energy-intensive, compris- 
ed approximately 90% of the value of total 
minerals production. Essentially all of the 
products of these energy-intensive indus- 
tries were exported. The Government con- 
tinued to promote development of these 
industries, and discussions were held with 
world metals producers regarding the possi- 
bility of a silicon smelter in eastern Iceland 
and a larger aluminum smelter adjacent to 
the existing aluminum smelter. 

Strong economic growth continued for the 
second consecutive year as the gross domes- 
tic product (GDP) increased once again by 
about 6% in real value. This was again 


caused by the higher fish catch and the 
higher prices for fish as this product contin- 
ued to account for 20% to 25% of the GDP 
and over one-half of total export value. 
However, many economic indices turned 
negative by yearend. Inflation almost dou- 
bled during 1987, reaching 25%. Imports 
increased more rapidly than exports be- 
cause of increased buying power caused by 
large wage increases. This caused the cur- 
rent account to return to a deficit after only 
] year of surplus. 

The minerals industry, including metals 
production, accounted for about 4% of the 
GDP and 13% of total export value in 1987. 
It accounted for less than 1% of the labor 
force but utilized about 60% of Iceland’s 
electrical power. 


PRODUCTION AND TRADE 


Sales of cement, all domestic, increased 
significantly, reflecting increased activity 
in construction of buildings. Decreased pro- 
duction of ferrosilicon was caused by a 
number of plant operating difficulties that 
caused 5 weeks of unscheduled downtime. 


Iceland's trade balance showed a deficit of 


about $210 million,? nearly 10 times that of 
1986. The United States imported nearly 
20,000 tons of ferrosilicon during 1986. Ex- 
ports of pumice decreased significantly in 
1986. 
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Table 1.—Iceland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987P 
Aluminum metal, primary? RN env Ee ATS ee RR 16,077 80,359 13,403 15,929 83,485 
Cement, hydraulic thousand tons. 115 118 114 111 181 
, ß ee rmm 25,501 21,265 29,388 22,897 €23,000 
Iron and Steel: Ferrosilicon ~- —-------------- 50,313 60,976 60,328 66,787 60,184 
Nitrogen: N content of ammonia ~ ~- - -- --------- 97,000 97,000 7,532 7,980 7,437 
Pumice and related volcanic material: 
FÄ ²¹˙- ³˙m v y UA ee Os 45,000 55,000 56,000 52,500 58,7 92 
Scoria ______________-_-~- cubic meters 10,000 10,000 6,000 2,000 271 
e J ĩ ͤ 0 ĩͤ A FER 500 950 1,350 104 1,830 
Basaltic ——— -------------—- cubic meter 5,500 4,000 5,500 *5,000 5,400 
Calcareous, shell thousand cubic meters 125 115 100 129 115 
Sand and gravelnln „ do— €5,000 4,700 4,150 4,088 4,816 
Silica dusesſñũ)ß 38,326 37. 221 $7,873 13,886 12,181 
Stone, crushed 
LS (ane a CREE a thousand tons €100 90 80 77 114 
ill eee ET 20,400 20,000 25,155 23,114 22,100 
*Estimated. ^ Preli 


liminary. 
1Table includes data available through May 20, 1988. 
ane and rolling billet production. 


qu ported figure. 
e of ferrosilicon. 
Table 2.—Iceland: Exports of selected mineral commodities! 
(Metric tons) 
Destinations, 1986 
e 19 . 
Commodity m xi eos Other (principal) 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, etc |. LLL ccc 50,013 36,939 239 West Germany 11,685; Norway 
11,282; Denmark 9,271. 
Aluminum: Metal including alloys, 
unwrou gte 70, 600 11,490 x Switzerland 22,971; West Germany 
17,865; United Kingdom 15,114. 
Diatomite and other infusorial earth .. .. — 21,123 29,423 EM West Germany 6, 6,543; Austria 2,922; 
y 
Iron and steel: Metal: 
i ß 6,237 2,521 tine N 2, 283; West Germany 
Ferroalloys, ferrosilicon. n 56,845 64,990 19,587 J apan 22,848; West Germany 16,429. 
Stone, sand and gravel: Dimension stone, 
crude and jaa Ahern E e 7,955 591 410 Denmark 128; West Germany 22. 
Other: Base metals including alloys, scrap 898 635 — Netherlands 496; West Germany 51; 
Denmark 39. 
1Table prepared by Jozef Plachy. 
Table 3.—Iceland: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
3 . — Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides —--------— 197, 130 138,028 NS Australia 138,015; United Kingdom 7; 
West Germany 6. 
Metal including alloys: 
Scrap o Se e 10 1 mc All from Denmark. 
Unwrou ght. 112 87 T ee Kingdom 61; Netherlands 25; 
weden 1 
Semimanufactures _ 932 1,197 25 


Beryllium: Metal including alloys, all forms TR 
See footnotes at end of table. 


(*) 


West Germany 239; Norway 204; 
Sweden 133. 
All from Netherlands. 
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Table 3.—Iceland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
id med Other (principal) 
METALS —Continued 
Chromium: Oxides and hydroxides ...... _ -— 2 2 _. All from West Germany. 
Cobalt: Oxides and hydroxides 3) 3) NA NA. 
Columbium and tantalum: Metal including 
5 all forma, tantalum mn =e 3) — All from Switzerland. 
Popper Metal including alloys: 
and concentrate c 120 -- All from West Germany. 
Metal including alloys: 
nwrou ght 4 5 -- All from Denmark. 
Semimanufactures 198 218 7 vet ey 81; Sweden 63; Fin- 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands $111 $126 $34 Sweden $27; Netherlands $21. 
Iron and steel: 
Iron ore and concentrate excluding 
3 pyrite_— c s iE 23, 410 24,862 -—- Norway 23,756; Sweden 1,106. 
Pig iron, cast iron, related materials 895 327 9 Norway 240; West Germany 64. 
Ferroalloys: 
T 7 2 NA 
nspecified - -- --------- 10 6 -- All from U.S.S.R. 
Steel primary forme 744 641 — Netherlands 241; Belgium-Luxem- 
bourg 176; Sweden 130. 
"P Bare roda, ang 8 
Bars angles, shapes, 
J eer carota 17,282 18,952 85 Norway 7,506; 4,788; Belgium- 
Luxembourg 1805 
Universals, plates, sheets 12,219 12,863 — West Germany 3,184; Belgium- 
ruens i f Sweden 2,133 
Hoop and strip _______--_~- 612 579 8 5 335; West y 75; 
orwa 
Rails and accessories 31 68 co aet N Nals 49; Yugoslavia 
Orw. 
Wire 245 290 (50) lum Loxembourg 117; Australia 
; Denmark 35. 
Tubes, pipes, fittings |... 7,599 7,506 175 West Germany 2,383; Netherlands 
1,921; United Kingdom 1 1,001. 
Castings and forgings, rough 118 156 1 Belgium-Luxembourg 50; West Ger- 
many 40; Denmark 38. 
P Ee nn K 13 16 — West Germany 15; Sweden 1. 
Metal including alloys: 
wrought- —------------ 103 246 -- Denmark 231; Sweden 10; United 
est Ger m 5. 
Semimanufactures 21 30 -—- West Germany 19; Belgium-Lux- 
urg 8; Denmark 3. 
esium: Metal including alloys 
nwrought |... ~~~ ________ 88 127 ET Netherlands 66; Norway 61. 
5 CCC à) 3) -- NA. 
Manganese: Oxides. ______..__..-- 2 4 -— All from United Kingdom. 
Mercury 76 pound flasks — 3 3 — Norway 2; West Germany 1. 
Molybdenum: Ore and concentrate 3) mE 
Nickel: Metal including alloys, semi- 
manufactures _ - 1 3 1 Finland 1; United Kingdom 1. 
Platinum group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $125 $141 $4 Switzerland $88; Netherlands $37; 
West Germany $9. 
Silver: Metal ee alloys, unwrought 
and partly wrought ________ do- $124 $89 $2 Sweden $45; United Kingdom $14; 
Switzerland $8. 
Tin: Metal including alloys: 
r e mu iiL Ls 1 4 — All from Belgium-Luxembourg. 
Unwrought ____.____________ 3) 1 ~- Mainly from Denmark. 
Semimanufactures 8 9 -- Denmark 5; Belgium-Luxembourg 3; 
West Germany 1. 
Titanium: Oxide s 793 505 -- United Kingdom 340; West Germany 
110; N uk ey 
Tungsten: Metal including alloys, all forms 3) à) (* Mainiy from United Kingdom. 
inc: 
Gr 10 11 4 West Germany 6: Norway 1. 
Blue dep ole e eue 6 12 — Denmark 4; France 4; Norway 3. 
Metal including alloys 
üwrought.. .. es 15 71 -- West Germany 36; Norway 20; 
Belgium-Luxembourg 13. 
Semimanufactures 86 29 1 n 11; West Ger- 


See footnotes at end of table. 


many 8; France 7. 
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Table 3.— Iceland: Imports of selected mineral commodities: — Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates |... — 
Raae metals including alloys, all 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc 
Artificial: 
Corundum . 77777 


Barite and witherite F 
Boron materi 
Crude natural borates 
Oxides and acids ______________ 


on 
Gem, not set or strung 
value, thousands 


Industrial stones do... 


Diatomite and other infusorial earth n 

Feldspar, fluorspar, related materials 

Fertilizer materials: Manufactured: 
Ammonia 


Nitrogenous s 


Phosphatic_ - ---------------— 
Potassic 


Graphite, natural |... 
Gypsum and plaster |... 


Magnesium compounds ____________ 
Mica 


Crude including splittings and waste 
Worked including agglomerated split- 
32323 a S 
Nitrates, crude _—---—-----------—- 
Phosphates, crüde -ron 8 
igments, mineral: Iron oxides and 
ydroxides, processed____________ 
Precious and semiprecious stones other 
than diamond: 


Natural value, thousands. 
Synthetic do... 
Pyrite, unroasted - --—- ---------—— 
Salt and brine- -——-—--—-—---------—- 


Sodium compounds, n. e. s.: 
Carbonate, manufactured... 


Sulfate, manufactured___________ 


See footnotes at end of table. 


1985 


e 
10 


26 


@) 
168 
30 
121 
10 
Q 
4,149 
359 
330 


11,627 


11 
7,135 


(2) 
71,521 


1,427 
109 


1986 


Q 
210 


13, 171 


18 
4,555 


510 
2 
30 


$19 
$14 


83,525 
1,493 
126 


United 
States 


Sources, 1986 
Other (principal) 


Netherlands 10; Republic of South 
Africa 2; Switzerland 1. 


Italy 22; Netherlands 9; Norway 3. 


NA. 

All from Norway. 

b Germany 9; Finland 4; Sweden 
West Germany 28; Denmark 10. 


All from Denmark. 

All from West Germany. 

Denmark 75; Belgium-Luxembourg 
66; United Kingdom 38. 

France 92 92; Norway 78, United King - 

om 7 

United Kingdom 182; Netherlands 
98; Denmark 17. 

All from West Germany. 


Belgium-Luxembourg $34; Switzer- 
land $6; Netherlands 
Belgium-Luxembo $6; West Ger- 
many $2; United om $2 
yaa 51; Norway 10. 


Norway 7,308; West Germany 22; 
De k6 


nmark 6. 

Norway 98; West Germany 24; Den- 
mark 21. 

All from Sweden. 

East Germany 6,591; Austria 3,280. 

Netherlands 12, 653; West Germany 

& Denmark 87. 

All from United Kingdom. 

Sweden 4,489; Denmark 23; Nether- 
lands 19. 

United Kingdom 344; Denmark 105; 
West Germany 58. 

All from West Germany. 


All from Norway. 

Mainly from Norway. 
Norway 6; Denmark 5. 
zi uas 22; West Germany 6; Spain 


West Edere $10; r 
embourg $5; Brazil $2. 

West Germany $4; Belgium-Lux- 
embourg $3; Denmark $2. 


Spain 77,425; West Germany 4,325; 
Denmark 665. 


Poland 985; West Germany 178; 
France 149. 

Sweden 68; West Germany 30; Den- 
mark 26. 
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Table 3.—Iceland: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1 1986 : 
d m oe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 1,097 218 ~— Norway 84; China 68; Portugal 28. 
Worked |... 2-2 --- 988 545 -- Italy 270; Portugal 204; Norway 31. 
Dolomite, chiefl „ vix 607 844 -- Norway 337; Sweden 7. 
Gravel and d'crushed roc . 8,615 202 _. Sweden 141; Be ium-Luxembourg 
20; Denmark 20. 
Limestone other than dimension 155 -— Denmark 153; Sweden 2. 
Quartz and quartzite 138,670 185,506 40 Norway des ,896; Spain 10,270; Can- 
Sand other than metal-bearing . . ...... — 865 264 40 N etherlands 82; Belgium-Luxem- 
urg 27. 
Sulfur: 
Elemental: 
Crude including native and by- 
product- --------------- (3) 38 — Denmark 35; United Kingdom 3. 
Colloidal, precipitated, sublimed .. — 11 1 _. All from Belgium-Luxembourg. 
DioxidB. - - - - --- ---- -----—-—— 12 10 4 West Germany 5. 
Sulfuric acid... _ 361 312 ees W nmark 43; Nether- 
ae geste, soapstone, pyrophyllite .. .. 117 95 -- Norway 91; Denmark 2; Sweden 1. 
VIS ITE A oe UNE ERE en SRE MEET 5 1 @ Mainly from Netherlands. 
Sas and dross, not metal bearing 1 171 Norway 170; West Germany 1. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 42 63 2 West Germany 30; Belgium-Lux- 
embou ; Denmark 3 
Carbon blaeõe kk 22 (* —— All from West Germany. 
Anthracite_________--------- 48,684 49898 45,980 United Kingdom 2,958; West Ger- 
an 
Bituminous _----—------------- 19,934 23,622 18,151 Kur Kingdom 5,470. 
Lignite pe por ing briquetss EN 1,945 m Al from East Germany. 
Coke and semicookkeae — 33,698 39,602 -- Norway 82,683; East Germany 5,238; 
West Germany Ri) 
Peat including briquets and litter ie ee 166 192 — Finland 94; Sweden 78; Denmark 20. 
etroleum ery p 
Liquefied petroleum 
thousand on barrels. — 11 11 -— Sweden 4; Netherlands 3; Norway 8. 
Gasoline . do... 805 1,026 .. USSR.7 54; Netherlands 262; 
Belgium-Luxembourg 10. 
Mineral jelly and wan do- 3 3 3) ar 1; a Germany 1; United 
Kerosene and jet fue! do- 515 495 3) Netherlands 441; Norway 49; Spain 5. 
Distillate fuel oil ... do— 1,905 1,889 XN S Bion Netherlands 547; Nor- 
wa: 1 
Lubricantsvʒs --- do... - 45 53 à Netherlands 18; oon Tuzeni: 
bourg 9; United Kingdom 9. 
Residual fuel oil... do... 666 595 -- All from U.SS.R. 
Bitumen and other residues do- 86 111 à N rr E 65; Sweden 25; Denmark 
Bituminous mixtures do... 8 2 (3) United Kingdom 1. 
Petroleum coc do- Ix 
NA Not available. 
1Table preparod b. by Jozef Plachy. 
Lees than l / 
COMMODITY REVIEW 
METALS was solved and the anode supplier agreed to 


Production of primary aluminum increas- 
ed by 11% to a record high. After many 
years of losses, the producer, Icelandic Alu- 
minum Co. Ltd., made a profit, primarily 
because of the large world price increase for 
aluminum during the year. Faulty carbon 
anodes, all imported, caused cell operation- 
al difficulties around midyear. The problem 


compensate Icelandic Aluminum, at least 
partially, for losses incurred. 

The 10% reduction in ferrosilicon output 
occurred because operating difficulties 
caused 5 weeks of unscheduled downtime. 


1Physical scientist, Division of International Minerals. 


ere necessary, values have been converted from 
1 0821.00 (er) to U.S. dollars at the rate of 


The Mineral Industry of 
India 


By Gordon L. Kinney’ 


The value of mineral production in 1987 
was estimated at $8.2 billion, a 10% im- 
provement over that of 1986. The contribu- 
tion from crude petroleum was the highest 
at $4.1 billion. Others, in order of impor- 
tance, were coal, $3.1 billion; iron ore, $235 
million; limestone, $170 million; and lignite, 
$125 million. 

India, the second most populous country 
in the world, was a major producer of a 
number of minerals and a major consumer 
of even more. Barite, cement, chromite, 
coal, iron ore, limestone, manganese, mica, 
mineral sands, and nitrogen fertilizer were 
produced in significant amounts. A consid- 
erable amount of aluminum, copper, lead, 
steel, and zinc was produced but sizable 
imports of these metals were also needed to 
meet demand. 

Minerals were produced in nearly every 
State but a few areas contributed heavily. 
Production from Bombay High offshore oil- 
fields had the highest value, accounting for 
34% of the mineral total. It was followed by 
Bihar, 15%; Madhya Pradesh, 10%; Assam, 
9%; Gujarat, 9%; West Bengal, 6%; and 

Andhra Pradesh 5%. | 
Some of the major developments during 
the year included the coming on-line of the 
National Aluminium Co. Ltd.’s (NALCO) 
main components. Alumina from the NAL- 
CO plant was exported to North Korea and 
Norway. The first potline of the Angul 
smelter was being debugged yet produced 
over 20,000 tons of aluminum ingot. 


The Hazira-Bijaipur-Jagdishpur (H-B-J) 


gas pipeline was connected to the nitro- 
gen fertilizer plant at Bijaipur, Madhya 
Pradesh, at midyear and then connected to 
a sister plant in Aonla, Uttar Pradesh, by 
the end of fiscal year (FY) 1987.* The pipe- 
line was one of several projects under way 


to modernize the movement of gas, crude 
oil, and refinery products in India. A consid- 
erable amount of crude and refined oil 
products were transported long distances in 
India by rail and truck. 

During 1987, a number of poan in- 
vestigations were conducted by the Geologi- 
cal Survey of India (GSI) such as geological 
mapping, mineral exploration, and map- 
ping the seabed within the exclusive eco- 
nomic zone (EEZ). Some major achieve- 
ments were geological mapping of 30,000 
square kilometers at a scale of 1:63,360 and 
drilling 38,000 meters of exploration holes. 

In the Burdwan District of West Bengal, 
core drilling intersected coal seams up to 9.5 
meters thick at depths to 480 meters. The 
most encouraging discoveries were seams 
3.1, 2.2, and 1.2 meters thick at depths of 72, 
94, and 107 meters, respectively, in the 
Andal-Palashbari sector. In the Dumka Dis- 
trict of Bihar, coal seams up to 15.9 meters 
thick were intersected to drilling depths of 
294 meters. Drilling in the Sundargarh 
District, Orissa, revealed 15.0-, 19.3-, and 
42.2-meter-thick coal seams at depths to 382 
meters. Encouraging results were revealed 
in Khammam District, Andhra Pradesh, 
where a 16.4-meter seam was struck at a 
depth of 29 meters. 

Exploration for lignite continued in the 
States of Tamil Nadu and Gujarat. Seams 
up to 2.4 meters thick were discovered but 
at depths that apparently were nonecono- 
mic. 

GSI's most recent exploration work was 
at Bahoor near Pondicherry, Tamil Nadu, 
where 30 boreholes delineated a lignite 
deposit of 330 million tons, and in the West 
Garo Hills District of Meghalaya, where a 5- 
meter seam of good quality coal was found 
at a depth of 30 meters.* 
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The Mineral Exploration Corp. (MEC) is 
the Government unit that conducts detailed 
explorations and determines ore reserves 
after GSI has made the discovery. During 
1987, MEC established about 490 million 
tons of new coking coal reserves, 1l billion 
tons of noncoking coal, and 380,000 tons of 
gold ore reserves. 

Discoveries in recent years of potentially 
economic deposits of coal, graphite, lime- 
stone, marble, and oil have been made in 
the northeast in Arunachal Pradesh. Oil 
India Ltd. (OIL) has started modest crude 
oil production and Coal India Ltd. (CIL) has 
been authorized to develop a high-quality 
coking coal deposit in Tirap District. To 
exploit the mineral sector as expeditiously 
as possible, the State Government has set 
up a mineral organization, Arunachal 
Pradesh Mineral Development Corp., simi- 
lar to mineral companies in several other 
Indian States. The State contributed 0.17% 
to India's mineral production value, virtual- 
ly all from the modest flow of crude oil. 

In August 1987, India's application for 
registration as a pioneer investor and its 
allocation of a mine site in the central 
Indian Ocean were accepted by the United 
Nations Preparatory Committee for Inter- 
national Seabed Authority. The United Na- 
tions accorded India, along with three other 
countries, pioneer status in deep seabed 
exploration. India was the only developing 
country to be so recognized and became the 
first to be allocated a 150,000-square- 
kilometer area for further exploration and 
development. The pioneer status entitles 
the country to its site but does not permit 
commercial exploration until the conven- 
tion on the law of the sea is effective. India 
has had an active research program under 
way since before 1983 and qualified for 
pioneer status by spending at least $30 
million on the program. Extractive process- 
ing research on polymetallic nodules was 
under way at the Regional Research Labo- 
ratory in Bhubaneswar, National Metallur- 
gical Laboratory in Jamshedpur, Hindustan 
Zinc Ltd. in Udaipur and Visakhapat- 
nam, and Hindustan Copper Ltd. (HCL) in 


MINERALS YEARBOOK, 1987 


Khetri. 

India’s mineral industry is planning a 
national drilling center. The United Na- 
tions Department of Technical Cooperation 
for Development will assist in establishing a 
$5 million center at Nagpur. The center, to 
be run by MEC, will provide training and 
drilling technology. It will train technicians 
from mineral exploration companies, public 
sector organizations, and mining compa- 
nies. 

In a similar vein, the Oil and Natural Gas 
Commission plans to create an Institute of 
Petroleum Safety and Environment Man- 
agement in Goa at a cost of $7 million. The 
purpose of the Institute, the first of its kind 
in Asia, is to raise standards of safety, 
health, and environmental quality in the 
petroleum sector. 

Electric power shortages have seriously 
hampered India for the past two decades. 
Despite the extremely rapid growth of ca- 
pacity since 1980, the demand for power has 
grown faster than plants could be built. 
Power shortages have been exacerbated by 
3 years of low rainfall. This has cut hydro- 
power generation while increasing water 
demand for irrigation. As the farming sec- 
tor has priority over industry, power for the 
mineral sector is frequently reduced or cut 
off. This has reduced metal production con- 
siderably. Aluminum, copper, lead, steel, 
and zinc, primarily, have been affected. 

By yearend, power generation capacity in 
India was 57,000 megawatts consisting of 
36,300 megawatts thermal, 19,430 mega- 
watts hydroelectric, and 1,270 megawatts 
nuclear. The intended installation of 38,000 
megawatts of additional capacity during 
1990-95 is unlikely to be achieved because of 
delays in obtaining environmental clear- 
ances and inadequate funding. Government 
experts estimate that new capacity by 1995 
is more likely to be 30,000 megawatts. In 
addition to increasing the power generation 
capacity, the transmission-distribution net- 
work was also to be renovated and extended 
on a priority basis. The plan required an 
additional outlay of $50 billion to the year 
2000. 


PRODUCTION 


The most important increases in mineral 
production during 1987 were coal, copper 
ore, kyanite, limestone, and zinc concen- 
trate. The most significant declines in min- 
eral production were barite, 37%; crude oil, 
3%; and crude mica. 

The value of mineral output in the princi- 
pal producing States, except for Goa and 


Karnataka, increased in 1987. The most 
impressive increases were 14% in Assam, 
24% in Gujarat, 25% in Maharashtra, 12% 
in Orissa, and 17% in Uttar Pradesh. The 
value of mineral output value in Goa and 
Karnataka declined 20% and 2%, respec- 
tively. 
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Table 1.—India: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity” 


METALS 
Aluminum: 


Alumina, grose is FF do... — 


Chromium: Chromite, gross weight 


Cop 
Mine output, Cu content 


etal, primary: 
Smeltertklkk . 


Refinery 
Electrolytic (eathode)) --------- 


Fire refined 
V/ 
Gold metal, smelter . troy ounces. — 
Iron and steel: 
Iron ore and concentrate: 


Iron content do- 


Ore and TS gross weight 
thousand tons 


Mn contenkdʒntd ----------—- 
Rare-earth metals: Monazite concentrate, gross 

weight M onc Eun 
Selenlunnn 4 kilograms.. — 


Silver, mine and smelter output 
thousand troy ounces. - 
Titanium concentrates, gross weight: 
; S enin 
Nil)... uu 
TOREM: mine output, W content 
inc 
Mine output, concen traie 
Gross weight 
Zn conteni!h0ihkkkk44„ 
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%ͤÜ˙Ü¹“¹bi ð⁵˙wi ⁵ A a ee 
Zirconium concentrate: Zircon, gross weight .. .. — — 
INDUSTRIAL MINERALS 
Abrasives, natural, n.e.s.: 
Corundum, natural 
(Bret o o cer es es 


See footnotes at end of table. 


1983 1984 1985 1986 1987” 
“1,976 72,093 72,281 2,338 pm 
450 587 1587 600 00 
203,559 268,520 260,010 257,096 253,372 
131 148 194 1 214 
359,932 423,000 560,000 629,671 623,591 
91,114 44,182 45,892 48,103 54,835 
335,469 40,536 32,460 39,074 32,923 
28,968 32,580 28,020 91,853 33,200 
1,000 1,000 1,000 1,000 180 
29,968 33,580 29,020 38,853 33,980 
70,158 65,234 58,771 60,250 59,929 
88,800 41,026 42,545 47,800 49,411 
24,289 25,682 26,633 29,923 30,931 
9,086 9,382 9,835 10,509 10,893 
35,790 355,018 66,497 84,000 93,945 
160,880 3121,829 163,438 179,132 173,259 
1,075 39,892 12,499 *10,000 12,321 
49,044 350,802 39478 50 50,747 
53 284 500 529 
10,216 310,261 10,962 11.332 12, 605 
89 384 92 95 146 
10,305 310,345 11.054 11.427 12,751 
36,511 36,967 37, 841 7,753 9,790 
25,700 24,839 27,085 37,578 36,725 
14,960 15,246 15,567 19,933 20,669 
6,596 *10,000 10, 000 11,300 9,797 
21,556 325,246 325,567 31,238 30,466 
1,281 1,130 1,240 1,213 1,215 
480,811 420,812 461,776 455,287 478,600 
4,000 4,000 4,000 4, 4,000 
3,684 4,191 4,850 r 4,800 4,026 
469 862 816 1,184 1,220 
2134, 476 140, 000 3143, 000 140, 000 140, 000 
35,500 *6,000 36,800 91,000 ,000 
15 28 23 26 
11,594 85,260 81,082 94,597 102,661 

40,350 44,935 i 49,198 53, 

53,268 55,753 10,947 972,000 68,899 
200 200 200 200 200 
53,468 55,953 71,147 *12,200 69,099 
11,395 *12,000 14,800 *16,000 16, 000 
714 442 498 968 496 
9,949 *3,000 5,917 5,966 56,801 
5,418 *5,000 5,078 2,426 8,745 
24,873 25,450 30,183 25,236 27,019 
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Table 1.—India: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 


INDUSTRIAL MINERALS —Continued 


1984 1985 1986 1987" 


P ot St ee LIS 323,000 446,000 579,742 344,000 211,726 
Bromine, elementallalaladghl _ 850 350 850 850 850 
Cement, hydraulic... thousand tona. 25,356 29,030 33,050 336,400 36,980 
Chalk 2 ee eeu 91,146 *80,000 114,964 106,708 95,156 
jr ðVſu Á——M 137,917 135,000 236,625 277, 460 252,019 
6—ꝗ—HJ !“ ] p 6,361 °6, 9,605 11,580 10,983 
J))CCöCßũ˙;ĩ—1Iſͥʃᷣ .. lii t 7, 602, 000 592,047 583, 000 554, 824 
Kaolin: 
Direct salable, crude .... thousand tons 553 504 585 183 695 
Processed ______________~- do... *100 116 *110 *100 *150 
Total neal ee ee do... 653 620 6695 *833 *845 
Otherê_—-----------------—- do- 80 80 100 100 100 
Diamond 
GA thousand carata — 12 18 14 13 16 
Industrial? _________________ do 2 2 r3 3 
333% ad EE EAEE 8 do- 14 15 16 16 19 
Feld spaeaeaeaeae‚„„ 88 41,837 39,943 46,101 46,288 49,663 
Fluorspar: 
Concentrates: 
Acid-grade — - - - -- -- -- oe cee sk €11,000 €12,000 11,107 r 7.624 *8,261 
Metallurgical-grade __._____----~-- 4,590 5,000 €5,000 r €4,109 €4,448 
⅛y7j ——M *15,590 17,000 16, 107 11,733 12,709 
Other fluorspar materials, graded |... 6,993 232 *4,000 6,841 5,748 
Gem stones excluding diamond: 
Agate including chalcedony pebble — — — — — — — 502 fr 750 776 752 
C ener kilograms. — 135 2, 000 2,399 5,021 2,007 
Graphite" oxo ee Lie cc 39,567 38,9 27,337 38,412 26,8 
J))%%0/ÜöÜöÜ·ÖL—ꝛ—ĩ ⅛*% mfʒ E 1, 039, 000 1,378,000 1,260,369 1,549,000 1,861,000 
Kyanite and related materials: 
Andalusitkk˖ 2,513 2,100 732 482 
F ee ³ͤ ͤſ 38,307 37,024 30,472 32,394 37,382 
Silliman ite 7,928 13, 377 17,095 14,905 14,366 
AMO 9322 tats ate cts LL alee 400,000 ,000 ; 600,000 700,000 
Magnesite. - - - - - - -----------------—- 434,072 414,029 417,412 422,000 419,933 
Mica:? 7 
rts: 
Block e none 1,100 1,100 1,200 1,200 1,200 
Film and book for mica cuttings - —- - -- - — 200 200 250 250 250 
Splittings -------------------- 3,000 3,000 4,000 4,000 4,000 
S AA te 7,000 7,000 11,000 11,000 11,000 
z, cs ea 4,000 4,000 4,700 4,700 4,700 
Manufactured. ____._._-~~--~-~-- 500 500 1,000 1,000 1,000 
332 8 15,800 15,800 22,150 22,150 22,150 
Domestic use, all form 3,000 3,000 3,500 3,500 4,000 
Total mica aaa 18,800 18,800 25,650 25,650 26,150 
Nitrogen: N content of ammonia? 
thousand tons 3,565 3,975 4,324 5,410 4,742 
Phosphate rock including apatite ---- -— 687,907 892,000 929,098 667,070 679,419 
Pigments, mineral, natural: Oche -- ---— 88,633 107,852 108,549 98,668 145,245 
Pyrites, gross weight -—-—-—--------------- 63,621 238 17,744 20, 773 29,486 
Salt: 
Rock salt: thousand tons 5 4 2 1 
Other un mdr 88 do 7,008 7,723 9,875 10,116 9,900 
STA emu eu do- 7,012 7,728 9,879 10,118 9,901 
Sodium carbontttee 144,329 830,863 813,600 873,600 969,600 
Stone, sand and gravel:® 
CB WWW... ³ĩðV5dt. 88 *20,000 20, 000 26,049 26,318 36,282 
Dolomite _________-_-~- thousand tons 2, 2,201 2,217 2,139 2,178 
Limes tone 9 36,965 45,483 48,070 52,562 ; 
Quartz and quartzite do... 300 300 259 274 227 
Calcareous_________~_----— do- 598 570 706 571 112 
Other mA. w n do— — _ 1,018 *1,200 2,949 1,113 1,761 
4/ſſrſrſrſrſſſhAPhhhhhRhFꝙTCrhr! AE 3,461 *5,000 5,529 6,483 2,312 


See footnotes at end of table. 
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Commodity? 1983 1984 1985 1986 1987” 
INDUSTRIAL MINERALS —Continued 
ulfur: 
Content of pyrites ~._______ 25,448 17,695 7,098 8,309 11,794 
Byproduct: 
From metallurgical plants: 110,000 115,000 120,000 120,000 120,000 
From oil refineries |... 2... ,906 *5,000 805 1,000 x 
Total? ee en ed iiM 139,854 137,695 127,403 129,309 131,794 
Talc and related materials: 
Pyrophyllite --------------------- 59,042 84,159 53,741 53,005 51,724 
Steatite (soapstone)iꝛbꝛ: 294,000 333,576 329,192 343,000 359,448 
ermiculite. - - -------------——-— 2,411 1,953 1,805 6,681 2,439 
Wollastonite ----------------------—- 16,557 20,000 26,040 23,770 31,021 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous _ ~~... __ _ thousand tons 186,261 145,800 149,259 162,800 177,220 
Lignite_ _____-----------~~---do____ 7,842 7,500 : ,900 8,311 
zr Em EZ do 143,608 153,300 157,033 170, 700 185,531 
Coke: 
Coke oven and beehive — do- 12,000 12,000 13,000 13,000 18,000 
ashouse _______.__________ do 100 100 100 100 100 
Other, soft... .. do 50 50 100 200 200 
TOCA ss oe te do____ 12,150 12,150 13,200 13,300 18,300 
Gas, natural 
Gross million cubic feet 210,550 255,700 287,200 *360,000 €350,000 
Marketable? ________________ do- 100,860 114,420 133,561 232,090 223,685 
Petroleum 
B Intel thousand 42-gallon barrels_ . 184,440 204,948 219,132 228,416 220,929 
Refinery products 
Gasoline —-—--------------—- do— 27,100 €26,000 r 034,000 €42,000 €47,000 
Kerosene and jet fuel! do... 27,900 27,000 r €38 000 45, *50 
Distillate fuel oil |... do— 87,200 €84,000 r €95,000 €110,000 €116,000 
Residual fuel oil .. ~~ do— 53,600 €51,000 r €63,000 e58, €59,000 
Lubricant do 3,200 eg, 000 3,000 €3,000 €4,000 
ee do— 43,600 *42,000 r 650,000 e55, 56,000 
Refinery fuel and losses do— 20, 200 *19,000 r egg, 800 r 621,660 *23,100 
!! AA do.. 262,800 252,000 1805, 800 1334, 660 357,100 


iTable includes data available through Sept. 15, 1988. 

In addition to the commodities listed, other clays (bentonite, common clay, and fuller’s earth), other gem stones 
(aquamarine, ruby, and spinel), and uranium are also produced, but output is not reported, and available information is 
inadequate to make reliable estimates of output levels. In 1975, production of 6,514 metric tons of uranium ore containing 
about 3 metric tons of UsOs was reported from two mines, which was only a part of total national production. Reported 
production values for sand and gravel and stone are clearly only partial res and exclude a number of of stone; 
the amounts reported are inadequate to provide sufficient aggregate for production of concrete from domestically 
produced and consumed cement, and they provide for other supplies of aggregate for road metal and other construction 


uses. 
3Data are for fiscal year beginning Apr. 1 of that stated. 

4Excludes production from steel miniplants. 

5Official Indian Bureau of Mines is thought to be production from Government-owned operations. Private Indian 
production brings 1987 total to more 20,000 tons. 

*India's marketable production is 10% to 20% of mine production. 

"Data supplied here (exports plus domestic use) are provided in lieu of AER reported production because the latter 
figures are evidently pg re Officially reported production figures are as follows, in metric tons: 1983— 7,364; 1984— 
7,171; 1985— 6,965; 1986—4,684; and 1987 —4,240. 

®Partial figures; for details, see footnote 2. 

*Includes reinjected gas. 


TRADE 


In FY 1984, the most recent year for value of mineral exports increased strongly 
which detailed trade statistics are available, during FY 1981-83. In FY 1984, exports, by 
the value of mineral exports was $2.85 value, of crude oil, cut and polished dia- 
billion, or 29% of merchandise trade. The monds, iron ore, building and monument 


416 


stone, mica, chromite, manganese ore, other 
gem stones, barite, alumina, and emeralds 
accounted for 97% of the value of mineral 
exports. In FY 1987, diamond had the high- 
est value of mineral exports. Crude oil had 
been exported because Indian refineries 
were unable to refine Bombay High oil. All 
Indian refineries have now been modified to 
process Bombay High oil; consequently, 
crude oil exports were estimated to have 
dropped to a low level. Emerald production 
was also thought to have declined to an 
insignificant level. Modern cutting and pol- 
ishing equipment has been introduced into 
some marble and granite quarries, which 
has probably increased production volume 
and value. With completion of the NALCO 
project, exports of alumina should show a 
large increase beginning in 1988. 

Minerals were exported to 88 countries in 
FY 1984. The major recipients of these 
minerals, excluding petroleum, were the 
United States, 31%; Japan, 29%; Belgium, 
8%; and Hong Kong, 7%. Others receiving 
2% to 4% of India’s exports were Italy, the 
Republic of Korea, Romania, Singapore, 
Switzerland, and the U.S.S.R. 

Exports of metals and alloys accounted 
for 1% of India’s export trade value. Iron 
and steel, including scrap, made up 8096 
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of these exports, followed by aluminum and 
copper, mainly as brass and bronze. 

Imported minerals, 29% of India’s im- 
ports, were valued at $4.2 billion in FY 
1984. Crude petroleum accounted for 69% of 
imported minerals; rough diamond, 20%; 
sulfur 4%; and rock phosphate, 3%. Saudi 
Arabia was India’s principal mineral im- 
porter at 24%, followed by the U.S. S. R., 
16%; Iraq, 14%; and Belgium, 11%. 

Imports of metals and alloys were valued 
at $1.29 billion or 9% of India’s imports. 
Iron and steel, including scrap, accounted 
for 65%; copper, 9%; aluminum, 7%; zinc, 
5%; and ferroalloys and nickel, 4% each.“ 
Imports of metals and alloys have tended to 
vary considerably because production losses 
caused by inadequate electric power were 
generally offset by imports. 

In light of increased domestic production, 
imports of steel dropped from 2.2 million 
tons in FY 1986 to 1.9 million tons in FY 
1987. The major categories of those imports 
in FY 1987 were skelp, hot- and cold- rolled 
coil and sheet, and tin mill black plate. 
Here again, the steel import mix varied 
considerably as semimanufactures, struc- 
turals, plates, and stainless and alloy steels 
dropped precipitously from FY 1986 levels. 


Table 2.— India: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983-84 
METALS 
Aluminum: 
Ore and concentrate |... 118,867 
Oxides and hydroxid PPP 37, 805 
Metal including alloys, all forms 6,916 
Cadmium: Metal including alloys, all 
// Llc TE 
Chromium: 
Ore and concentrate 103, 386 
Metal including alloys, all forms 7,604 
Copper: 
and concentrate |... 17 
Metal including alloys, all forms 1,353 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite thousand tons... 22,073 
Metal: 
SCrap aoe ee es 57,615 
Pig iron, cast iron, related materi- ae 
Ferroalloys: ELDER 
Ferromanganese |... ~~ ve 
Silicon metal 2 
Unspecified =e 
Steel, primary form 97,535 


See footnotes at end of table. 


Destinations, 1984-85 


1984-85 


ideas Other (principal) 
61,547 POE: United Arab Emirates 44,547; Saudi 
Arabia 17,000. 
49,474 ES U.S.S.R. 48,993; Japan 430. 
5,598 249 U.S.S.R. 3,408; Bangladesh 758. 
12 sa All to United Arab Emirates. 
238,387 AM Japan 208,387; Philippines 15,500. 
18,746 E West Germany 9,715; Republic of 
Korea 9,031. 
1,325 68 Iran 661; U.S.S.R. 342. 
25,521 NA sapan 16,254; ee 3,403; Repub- 
ic of Korea 3,0 
52,449 NA Philippines 25,137; Japan 25,096. 
1,466 1,030 Oman 222; Nigeria 80. 
1,950 Rat. All to Netherlands. 
^ E SA to United Kingdom. 
197,103 21,212 


U S S.R. 75,629; Saudi Arabia 23,838; 
China 18, 050. 
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Table 2.—India: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984-85 


See footnotes at end of table. 


Commodit 1983-84 1984-85 : 
á United Other (principal) 
METALS —Continued 
Lead: Metal including alloys, all forms 5 65 -- Bangladesh 52. 
anese: 
Ore and concentrate, metallurgical- 
„ ues 358,442 621,432 zu servers 306,256; 5 of Korea 
. 1; Romania 73 ,147. 
IIT P 214 204 -- Sri Lanks 164: France 22. 
| Metal including alloys, all forms 2 10 -. All to Thailand. 
Nickel: Metal including alloys, all forms 10 76 -- U.S.S.R. 62; Oman 8. 
Selenium, elementa] _____________ 28 18 -- Hungary 10; Sri Lanka 4. 
Ore and concentrate D 50 — All to ür N 
Metal including alloys, all forms _ — _ — 415 607 _. Ne Dos nited Kingdom 98; 
enya 
Titanium: 
Ore and concentrate 176,111 125,131 -— Japan 34,735; West Germany 29,332; 
2 ce 28, 100. 
Tünesten. n: Metal including alloys, all forms (2) E — All to Bangladesh. 
Vanadium: Ore and concentrate 54 202 -- West Germany 200. 
Zinc: Metal including alloys, all forms.. _ — 127 36 es e 17; Sri Lanka 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, etc |... „ 647 1,127 NA NA. 
„ crulle 79 158 "ven West Germany 68; Czechoslovakia 44. 
Barite and witherite -——---------- 120,580 347,317 248,001 United Arab tes 76,549; 
U.S.S.R. 10,000. 
Boron materials: 
Sodium bor ate 537 279 D cee 140; Sri Lanka 87. 
Oxides and acids 13 34 mn rlands ds 15; ladesh 11. 
Cement ~- ------------------- 8,505 21,543 NA Nl arg 6, rd ified 14,914. 
Chalk 2. Salo Sie die 91 13 -- Banglad 
Clays, crude: 
elt 8 21,079 69,170 — United Arab Emirates 34,356; Ku- 
wait 17,463. 
Fire clan ---------------- 471 1,100 Le U 2n .R. 500; Kenya 283; Bangladesh 
Rll; AA Se 5,664 5,307 ce : ladesh 3,728; Syria 800; Japan 
Unspecified 452 596 31 sweden 210; Bangladesh 189. 
Diamond: Gem, not set or strung 
value, thousands__ $1,135,779 $955,236 $451,169 ic $1 nS 847; E 
Feldspar- ß -LEu 14,569 37,689 £e Bangladesh! 19,543; Malaysia 7, 375; 
Taiwan 4 089. 
Graphite, natural 1.188 1.876 531 Japan 334; Singapore 264; Taiwan 
Gypsum and plaster - 519 18,565 — Sri Lanka 18,101; Nepal 464. 
Kyanite and related materials: Sillimanite 150 2s 
Magnesium compounds: Oxides and hy- 
droxides -—----------------- 1,447 3,030 — United Kingdom 2,214; Japan 816. 
Mica: 
Crude including splittings and waste 12,430 16,430 4,606 e vis 2,970; Belgium-Luxembourg 
Worked including agglomerated split- s 
IT! 86 13, 076 13,125 1.180 Norway 155 West Germany 2,216; 
apan 1,709. 
Phosphorus, elemental |... ...---- 58 54 -- All to Nepal. 
Pigments, mineral: 
Natural, crude - - - ----------—- 78 360 -— Philippines 142; West Germany 76. 
Iron oxides and hydroxides, processed 3,649 5,190 de Philippines 1, l, 367; United Kingdom 
enya 641. 
Precious and semiprecious stones other 
than diamond: Natural: 
erald. - value, thousands $3,615 $2,940 $656 Singapore $843; Switzerland $432. 
Other --------------- do... $23,865 $12,454 $3,931 Feng no r An ,949; Japan $872; Swit- 
zerlan 
Salt and brine _______.--~------~- 116,221 29,684 -- Bangladesh 20,220; Singapore 7,500. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured — - - - ------------ 148 7 NA NA. 
Stone, sand and gravel: 
Dimension Mond. all form 379,943 489,155 2,435 Japan 203,628; Italy 139,925. 
Dolomite, chiefly refractory- grade 3,835 2,142 em ladesh 2, 098. 
Limestone ee pian dimension 105,917 187.255 NA Bangladesh 175, 678 
Quartz and quartzite - - - -— 28,382 784 — Japan 51,910; Bangladesh 1,749. 
Sand other than . EDANE Pee 7,349 9,075 


Ja 4 831: United Arab Emirates 
8657. 
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Table 2.—India: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984-85 


Commodit 1988-84 1984-85 : 
d ied Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: omnta; crude including native 
and byproduct- - - --- ---------- — 22 — All to Ne 
Talc, steatite, soapstone, pyrophyllite 9,635 12,563 NA Kenya 2, 9; Norway 2,810; 
Vermiculite 2,814 465 = Kuwait 200; Japan 102; Sri Lanka 
Coal, all grades including briquets 
ousand tons 55 100 -- Bangladesh 52; Nepal 48. 
Coke and semicckaa 44 353 — All to Nepal. 
Petroleum: 
de — thousand 42-gallon barrels. _ 41,089 48,203 NA NA. 
Refinery products 
Light distillates 
Naphtaͤa do— 7, 658 5,202 NA NA. 
Other! do- 110 119 NA NA. 
Middle distillates . . _ - _ — do... 821 985 NA NA. 
Heavy ends 1 ccc 2,984 1,166 NA NA. 
NA Not available. 


1Table prepared by Audrey D. Wilkes. Data are for Indian fiscal year Apr. 1 through Mar. 31. Data in this table have 


been compiled from the Indian Minerals Yearbook 1986. 


Wess than 1/2 unit. 
May include other unspecified ores. 
“Defined as provided in data source. 


Table 3.—India: Imports of mineral commodities? 


(Metric tons unless otherwise specified) 


Sources, 1984-85 
Commodi 1983-84 1984-85 : 
x nien Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides |... - ----—- 1,015 971 23 France 409; West Germany 212; 
Netherlands 167. 
Metal including alloys, all forms 26,926 61,794 2,040 Bahrain 20,426; U.S.S.R. 9,781; 
United Arab Emira ; 
Antimony: 
Ore and concentrate d 103 — All from Thailand. 
Metal including alloys, all forms 511 352 -— China 271; Taiwan 50. 
Arsenic: Oxides and acids 39 5 NA NA. 
Cadmium: Metal including alloys, all 
forms eena at ne enses em chere 113 20 -- Australia 18. 
Chromium: 
Ore and concentrate |... 36 t 
Metal including alloys, all forme 49 73 — United dom 69. 
Cobalt: Metal including alloys, all forms 155 116 4 a Pe Bal ium-Luxembourg 16; 
Copper: Metal including alloys, all forms 120,854 80,138 2,559 Zamia 29,513; Zaire 6,588; Japan 
Iron and steel: 
Iron ore and concentrate including 
roasted pyr ite 52 m 
Metal: 
Ser 8 802,453 618,646 205,472 ne eta 148,148; West Germany 
Pig iron, cast iron, related materi- 
Bl oue Alc 315,207 3,546 tes Japan 2,550; Canada 361; Brazil 321. 
Ferroalloys: 
Ferrochromium __ —_—— ~~~ 18,841 9,172 85 West Germany 6,523; Sweden 1,723. 
Ferro ese 1,850 811 Tu West diga d 520; France 158. 
Ferromolybdenum 5 10 United m 6. 
Ferronickel ____~______-— 18,860 19,036 1,378 Colombia 3, 5: Francs 8,041; New 
Caledonia 2,498 
Ferrosilicochromium _ — _ - — — 10 5 _. All from West Germany. 
Ferrosilicomanganese 413 M 
Ferrosilicto-7tH „ 863 129 5 France 64: United Kingdom 
Silicon metal 1.374 1.387 28 France 446; Norway 407; Canada 187. 
Unspecified 56 5 __ All from United Kingdom. 
Steel, primary forma 2,114,480 1,842,312 31,309 Japan 508,777; West Germany 


See footnotes at end of table. 


454,639. 
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Table 3.—India: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984-85 
Commodit 1983-84 1984-85 : 
d ne Other (principal) 
METALS —Continued 
Lead: 

Ore and concentrate . 2,957 10,097 ies sanaca 7,177; Belgium-Luxembourg 

Metal including alloys, all forms 43,338 42,902 NA Australia 82,595; Netherlands 5,009. 
Magnesium: Metal including alloys, all 

/ eec Ies 563 634 63 Norway 368; France 143. 
Ore and concentrate: 
Battery- grade 973 106 — All from 2515 re. 
Metallurgical· grade 2,790 3,841 —— Singapore 2,516; Gabon 1,305. 
Otd — ee ume 454 285 10 Japan 181; Belgium-Luxembourg 94. 
Metal including alloys, all forms 811 217 18 France 70; China 61. 
Moiyocenum: Metal including alloys, all 
© orma 177 A 23 5 1 Austria 2; Netherlands 2. 
icke. 

Ore and concentrate 2,215. 1,589 95 xir id Canada 292; Netherlands 

Metal including alloys, all form 1,304 11,881 126 USSR. 2,887; Norway 1,671; Canada 
Platinum-group metals: Metals including ds 

alloys, unwrought and partly wrought 
troy ounces_ — 5,787 6,044 aa. U. y n 8 9,568; United Kingdom 
Selenium, elemental |... ........- 12 2 aut Bulgaria 1; Japan 1. 
Silver: Metal including alloys, unwrought 
and partly wrought. ... -troy ounces... 37,745 8,584 161 West germany 5,580; Switzerland 

Ore and concentrate 1 = 
= Metal including alloys, all forms 7,050 17,187 1,428 United Kingdom 7,358; France 1,996. 

tanium 

Ore and concentrate 45 229 _. Sri Lanka 200. 

Oxide... --- -------------- 14,445 10,876 4017 United Kingdom 2,128; West Ger- 

many l, 
n: i 
3 concentrate 522 212 Burma 128; Norway 40. 

Metal including alloys, all forms 41 22 4 Belgium Luxembourg 6; Japan 6. 

Vanadium: Ore and concentrate 498 604 42 nited Kingdom 248; West Germany 
117 Canada 60. 

Zinc: 

Ore and concentrate 11,784 4,955 72 Australia 4,817 

Metal including alloys, all forms 81,022 63,887 1,269 cam A 10, 233; Finland 8,602; Zaire 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, et «4 NA 10 NA NA. 
Asbestos, crude --—-------------- 87,264 68,827 DA Sanada B SRI U.S.S.R. 16,914; Brazil 
Boron materials: Crude natural borates. — 26,179 11,813 5,889 Turkey 5,810. 
et ees 1,548,378 267,812 6, ,860 Romania 134,847; Poland 40,794. 
Clays, crude: 
ff E 57 12 T from United Kingdom: 

Kaolin. JJ cS D ELLE 54 107 4 United Kingdom 10 

Unspecifieddd zz 1,824 1,141 322 United Kingdom 402; Japan 200. 
Diamond: 

Gem, not set or strung | 

value, thousands... $1,040,860 $855,313 NA a United Kingdom $ 5.451 „696: 

Industrial stones do— $872 $197 $25 Belgium Luxembourg $90; United 
Diatomite and other infusorial id TEM 106 8 8 
Fertilizer materials: Manuf: 

Phosphati cc 142,600 145,200 NA NA. 

Potassic __.______-___----- 701,937 1, 030, 853 16,521 8 3 West Germany 
Fluorspa 20,648 12824 -- Thailand 11,918; China 449. 
Graphite, natural!!! 520 245 1  SriLanka 108; Japan 60. 

Gypsum and plaster... ------- S 9 9 
esium compounds 
esite, rule 91 2 -— Mainl Mainly from Netherlands. 
Oxides and hydroxides 16,077 4,805 -- United Kingdom 2,082; Japan 1,285; 


Netherlands 1 094. 
See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984-85 
Commodit 1983-84 1984-85 : 
"m Soe Other (principal) 
INDUSTRIAL MINERALS —Continued 
i de including splitti d waste 3 All from United Kingd 
rude inclu splittings and w a E» TM rom Uni ngdom. 
Worked including agglomerated split- 
lr. Seanad cece ee 36 12 —— Switzerland 7; United Kingdom 2. 
Phosphates, crude .. — — thousand tons 1,440 1,598 839 Jordan 848; Morocco 268. 
Phosphorus, elemental ~ - ---------- 7 96 — Netherlands 90. 
Pigments, mineral: 
Natural, crudlee -- ----—-—- 2 19 19 
Iron oxides and hydroxides, processed 213 370 51 United Arab Emirates 200; West Ger- 
many 95. 
Potassium salts, crulle 6,500 13,000 -— All from West Germany. 
Precious and semiprecious stones other 
than diamond: Natural: 
Emerald value, thousands $10,709 $7,577 $2,303 Switzerland $1,222; 183 Kong $871. 
BIG uu ue n ea o rcx $4,457 $1,756 $273 Singapore $506; Brazil $267. 
Salt and brine _____________-_-- 7,111 7,353 -- Pekistan 7,295. 
Stone, sand and gravel: 
Dimension stone, all forma 2,530 60,395 -— Italy 59,003. 
uar. and quartzite . —--—------ 26 NA 
d other than metal- bearing 3,479 2,016 179 Australia 757; Singapore 468; Sri 
Lanka 261. 
Sulfur: Elemental: 
Crude including native and byproduct_ 808,423 1,153,089 89,342 ea Saudi Arabia 
Colloidal, precipitated, sublimed .. .. .. — 118 221 120 France 72. 
Talc, steatite, soapstone, pyrophyllite .. _ _ 22 15 e All from Nepal. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all es including briquets —- — — 360,605 543,177 _. Mainly from Australia. 
Coke and semicokee 115 17,165 ER Australia 16,500; Japan 662. 
Petroleum, crude 
thousand 42-gallon barrels. - 117,888 98,430 Saudi Arabia 33,204; U.S.S.R. 22,881; 


NA Not available. 


Iraq 19,780. 


1Table prepared by Audrey D. Wilkes. Data are for Indian fiscal year Apr. 1 through Mar. 31. Data in this table have 


been compiled from the Indian Minerals Yearbook 1986. 
May include other unspecified ores. 


3PaOs content. Data from The Fertiliser Association of India, New Delhi. Fertiliser Statistics, 1984-85, p. 1-190. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—The Reserve 
Bank of India approved the U.S.-based Kai- 
ser Aluminum and Chemical Corp.'s propos- 
al to withdraw its 26% equity from the 
private sector Hindustan Aluminium Corp. 
(HINDALCO). HINDALCO, incorporated 25 
yeurs ago, is a part of the Birla Group. 
Kaiser owned 3.57 million shares of the 
company and proposed to offer them to the 
other shareholders at less than one-half the 
market price. The Indian Government’s 
tight controls on aluminum distribution 
and pricing appeared to have prompted 
Kaiser’s withdrawal. Kaiser had been con- 
sidering such a move for a number of years. 

Bharat Aluminium Co. Ltd.’s (BALCO) 
captive powerplant began to generate elec- 
tricity during 1987. Three 67.5-megawatt 
turbogenerators were brought on-line in 


June, September, and November. The 
fourth unit had fallen behind schedule and 
was to be brought on-line in spring 1988. 
The cost of the powerplant escalated from 
$259 million in August 1985 to $400 million. 
Critical power shortages have severely cut 
BALCO’s aluminum production for many 
years. 

The committee studying the ecology and 
environmental effects of the long-delayed 
Gandhamardan bauxite mine submitted a 
favorable report to the Department of Envi- 
ronment in January 1987. The Department 
of Environment gave conditional clearance 
for the project in October, pending final 
approval by an Environmental Manage- 
ment Authority formed for the purpose. The 
5-year delay has caused the cost of the 
project to double to more than $50 million. 

The completion of this fully mechanized 
600,000-ton-per-year mine has been delayed 
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by land acquisition problems, environmen- 
tal concerns, and agitation by local resi- 
dents. Any further delays will adversely 
affect BALCO’s operations. Reserves at the 
company’s mines at Amarkantak and Phut- 
kapahar in Madhya Pradesh were expected 
to be exhausted by 1990. 

The feasibility study by the Soviet agency 
Tsvetetromoexport on the Andhra Pradesh 
bauxite mine was submitted to the Steel 
and Mines Minister and was awaiting ac- 
tion. The mine was to have a capacity of 2.3 
million tons per year. An agreement was 
signed in Moscow between NALCO and the 
Institute of Aluminum, Magnesium, and 
Electrode Industry of Leningrad. It provid- 
ed for the use of Soviet equipment and 
credit once approved by the Indian Govern- 
ment. The bulk of the ore would be exported 
to the U.S.S.R. 

The giant NALCO complex in Orissa 
continued shakedown operations as each 
major component was brought into commer- 
cial production. Production at the $68 mil- 
lion mine was being increased slowly to its 
2.4-million-ton capacity. The reserves of 
more than 317 million tons were deemed to 
be recoverable as the overburden is only 1 
meter thick. 

The second-phase production line at the 
$585 million Damanjodi alumina plant was 
commissioned. The work force at Damanjo- 
di was 800, of which 100 were management 
and office staff. The plant had 51 megawatts 
of captive power installed at a cost of $115 
million. By May 1987 the plant had pro- 
duced 126,000 tons of alumina, of which 
85,000 tons had been exported. NALCO 
planned to export 375,000 tons per year 
from the Visakhapatnam port with the 
remaining 425,000 tons going to its Angul 
smelter. The smelter's first potline was 
tested in March and began commercial 
production in April. The $554 million smelt- 
er was rescheduled to attain its full capacity 
of 218,000 tons in 1989 and would employ 
8,500 workers. The smelter was still in the 
shakedown phase. Production for the first 
11 months was 20,000 tons of ingot. Energy 
consumption, reportedly, was highly effi- 
cient at 13,000 to 13,400 kilowatt hours per 
ton of metal. The smelter and powerplant 
are at the coal rather than the bauxite 
supply mine site. In this case, the coal for 
generating the required 600 megawatts is of 
poor quality, averaging 43% ash. Shipping 
lower tonnages of alumina to Angul was 
considered much more economical. 

The powerplant and coal mine were ma- 
jor costs and key features of the NALCO 
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project. The powerplant was estimated to 
cost $623 million. It employed 900 workers 
and would employ 1,100 when all of the 
generators are installed. Five 120-megawatt 
generators were authorized and an applica- 
tion for a sixth was submitted for approval 
to the Government. The first generator was 
constructed in the Federal Republic of Ger- 
many. About 60% of the second generator 
was manufactured in the Federal Republic 
of Germany with the remainder finished in 
India. Both of these units were installed by 
yearend. The No. 4 and No. 5 units were 
being constructed entirely in India but the 
controls were purchased from the Federal 
Republic of Germany. The plant required 
four units for normal operation, with the 
fifth used as a backup. The plant managers 
were fearful, however, that frequent power 
outages in Orissa would cause the local 
government to pressure them to provide 
power for other uses. The powerplant is 
served by a captive railroad which delivers 
1,800 tons per day of coal for each genera- 
tor The NALCO complex was the only 
aluminum plant in India to be totally inde- 
pendent for its raw material and power 
needs. At yearend, NALCO was granted a 
license for a 30,000-ton-per-year aluminum- 
alloy wire plant at Angul. 

A new 200,000-ton-per-year smelter was 
being planned for Sindri in Bihar State. The 
plant would be a downstream development 
of the Mukunda Coalfield development pro- 
gram in Dhanbad District, which was being 
set up under a Indo-Soviet agreement. The 
coalfield, electric powerplants, bauxite 
mine, and aluminum plants would be an 
economic stimulus to this underdeveloped 
area. 

Chromite.—OMC Alloys Ltd., a subsid- 
iary of Orissa Mining Corp. Ltd., began 
operating its pellet roasting kiln in April. 
Orissa Mining planned to construct India’s 
third chromite beneficiation plant in South 
Kaliapani, the second such plant in Orissa. 
It also planned to build a briquetting plant. 
The 84,000-ton-per-year beneficiation plant 
would process low-grade ore of less than 
50% Cr O,, and the briquetting plant would 
process high-grade ore. The briquetting 
plant was to produce 50,000 tons per year 
and feed several local ferrochromium 
plants. Completion of both plants was 
scheduled for 1989. These plants are part of 
India’s trend to produce higher value ferro- 
chromium for export. 

Tata Iron and Steel Co. Ltd. (TISCO) 
started expansion of its Sukinda chromite 
mine and installation of a plant to treat 
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low-grade ore. The plant feed was to aver- 
age 20% Cr: O, and the product about 50% 
Cr.0s. Plant equipment was to be supplied 
by Sala International of Sweden and Miner- 
al Deposits Ltd. of Australia. | 

Indian Metals and Ferro Alloys Corp. Ltd. 
(IMFA) continued construction of the 
50,000-ton-per-year Indian Charge Chrome 
Ltd. (ICCL) charge chrome plant and a 108- 
megawatt coal-fired powerplant. ICCL ex- 
pected to complete the plants in late 1988. 
IMFA had ferrochromium plants at Theru- 
bali and Choudhar. The Therubali plant 
produced ferrochromium for domestic con- 
sumption and the Choudhar plant was clos- 
ed pending adequate power supply. 

Ferro Alloys Corp. Ltd.'s ferrochromium 
plant at Shreeramnagar in Andhra Pradesh 
was subjected to a 4096 electric power re- 
duction during 1987 because of regional 
drought. 

Copper.—The modernization program be- 
gun in 1986 at Khetri Copper Complex 
(KCO) was continued. The waste heat boiler 
was restored to its original capacity after 
modification and repair. The replacement of 
the refractory lining of the flash furnace 
and modification of the second anode fur- 
nace were under way. Installation of a new 
type of sulfur burner in the off-gas recovery 
plant was completed. 

The Mosaboni Mine at the Indian Copper 
Complex (ICC) in Singhbhum District, Bi- 
har, was being expanded from 50,000 to 
80,000 tons per month at a revised cost of 
more than $6 million. The Kendadih Mine, 
which started out as an exploratory work- 
ing, was being expanded to a capacity of 400 
tons per day. It was also decided to develop 
the Chhapri and Sidheswari Mines and 
eventually to replace an old uneconomic 
mine with these new mines. To offset con- 
tinuing power supply problems, HCL was 
adding another 4.4-megawatt turbogenera- 
tor to bring total captive power at ICC to 
22.8 megawatts. 

India's objective of substantially increas- 
ing copper production depends upon a huge 
expansion of the Malanjkhand Mine. The 
Japanese Government has offered substan- 
tial financial aid through its Overseas Eco- 
nomic Cooperation Fund to cover engineer- 
ing services. The loan would allow Japan's 
mining and engineering firms to compete 
for a feasibility report, which should be 
completed by early 1990. The plan is to 
expand the 2-million-ton-per-year ore capac- 
ity to between 14 and 16 million tons per 
year, thus yielding a copper content of more 
than 100,000 tons. 


MINERALS YEARBOOK, 1987 


HCL also planned to construct a natural 
gas-fueled continuous-cast copper wire rod 
plant at Taloja, Maharashtra. It is to have 
an annual capacity of 60,000 tons and is 
estimated to cost $14 million. Southwire 
Technology Inc. of the United States has 
reportedly received a letter of intent to 
build the plant and to supply the machinery 
and technology. India's annual demand for 
copper metal was 125,000 tons, leaving a 
shortage of 85,000 tons that must be import- 
ed. Prospects for reducing imports were 
minimal, barring the discovery of a large 
high-grade deposit. Minerals and Metals 
Trading Corp. (MMTO) supervised imports 
of copper as nearly 90% was routed through 
it, with the balance imported by a few 
authorized companies that use copper to 
manufacture products for export. MMTC 
was authorized to import 80,000 tons of 
copper in FY 1988. 

India's projected demand for copper is 
150,000 tons for FY 1989, increasing to 
200,000 tons by FY 2000. Domestic produc- 
tion in FY 1989 and FY 2000 was projected 
to be 60,000 tons and 75,000 tons, respective- 
ly. The increase was to come mostly from 
the Malanjkhand Mine expansion and from 
marginal increases at the Bihar and Raja- 
sthan Mines. 

Iron and Steel.—India's demand for steel 
has been rising erratically but constantly 
for years. The industry suffers from various 
cultural, financial, political, and technical 
problems. The Government-owned Steel Au- 
thority of India Ltd. (SAIL) was in the 
middle of a huge modernization and expan- 
sion program while trying to resolve the 
problems. The major problems were as fol- 
lows: (1) a chronic instability of domestic 
demand, (2) poor quality of raw materials, 
especially coal, which lowered the quality 
and increased the cost of steel production, 
(3) chronic electric-power shortages, and (4) 
excessive work force, which further increas- 
ed costs. In addition, the public sector 
plants under SAIL suffered from old tech- 
nology and equipment, high energy con- 
sumption, inefficient management, and an 
inability to adjust the product mix or roll- 
ing mill programs in response to changes in 
demand.* 

The shortage of electric power at SAIL 
steel plants between April 1986 and June 
1987 has caused the loss of over 500,000 tons 
of crude steel. To help insulate SAIL plants 
against power shortfalls, the Government 
approved additional captive power facilities 
at Bokaro, Durgapur and Rourkela. When 
completed, about two-thirds of SAIL’s pow- 
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er requirements will be met by captive 
powerplants, which is double the previous 
amount. TISCO had captive power of 132 
megawatts and planned to increase this by 
60 megawatts by 1988. It further proposed 
to add 120 megawatts of captive power to 
meet the demand of producing an addition- 
al 1 million tons of steel by 1990. 

As of March 1986, the work force of SAIL 
was 208,000. About 50,000 surplus workers 
who cannot be laid off because of labor rules 
were expected to retire within 10 years; 
meanwhile, SAIL will continue to have 
excessive labor costs. TISCO, also having 
surplus workers, planned to retrain and 
reassign them to new facilities. The volun- 
tary retirement schemes of SAIL and TIS- 
CO have been unsuccessful to date. 

Differences in technology, maintenance 
programs, and management had led to dif- 
ferent rates of capacity utilization (RCU) 
and profits for SAIL and TISCO plants that 
have capacities of, 7.2 and 1.7 million tons 
per year of salable steel respectively. The 
Government exempted SAIL from contrib- 
uting to the Steel Development Fund, a 
statutory obligation, and waived interest on 
its Government loans. Despite this, SAIL, 
with an RCU of 8396 in FY 1986, declared a 
profit of $83 million. In contrast, privately 
owned TISCO, a much smaller company, 
operated at an RCU of 109%, earning a 
profit of $79 million in FY 1986. Both 
company's profits were sharply lower than 
those of FY 1985 because of a steep rise in 
input costs of raw materials, supplies, and 
energy. 

Steel prices in India have not increased 
since February 1985. But, according to in- 
dustry estimates, production costs have 
gone up $44 to $51 per ton of raw steel. 
Since then costs have increased for power, 
14%; coal, 3396; and railway transportation, 
37%. Wage rates costs were also expected to 
go up. The rates were being negotiated at 
yearend with the results to be retroactive to 
September 1, 1986. 

SAIL's priority was to accelerate the 
application of new technology in its existing 
plants and to raise production from 6.3 
million tons in FY 1986 to 15 million tons by 
FY 2000. The expansions of the Bhilai and 
Bokaro steel plants have been delayed by 4 
and 6 years, respectively. SAIL expected the 
Bhilai plant's expansion from 2.5 to 4.0 
million tons of liquid steel and 3 million 
tons of salable steel to be completed by 
February 1988. The cost of this expansion 
rose from $937 million to $1.8 billion. De- 
spite the expenditure, the Bhilai plant will 


423 


not be able to produce at rated capacity 
because of imbalances in different sectors of 
the plant. The Bokaro plant expansion to 4 
million tons of liquid steel was scheduled 
for completion by September 1988 at a cost 
of $1.7 billion compared with the original 
estimate of $1.0 billion. SAIL plans, with 
assistance from the U.S.S.R., to further 
expand the Bokaro plant capacity to 4.5 
million tons. 

The cost of modernizing the Durgapur 
Steel plant, revised twice since 1984, was 
estimated to be $1 billion. The plan to 
increase capacity of liquid steel from 
900,000 to 1,600,000 tons per year was ap- 
proved by the Government. 

The Japanese Iron and Steel Federation 
has recommended a $2.3 billion moderni- 
zation and expansion for Indian Iron and 
Steel Co.'s (IISCO) Burnpur plant in West 
Bengal. The plan would raise the capacity 
from 500,000 to 2,150,000 tons in two stages 
and make IISCO internationally competi- 
tive in both price and quality. The Japanese 
International Cooperation Agency was re- 
portedly willing to fund a major portion of 
the program. 

Japan's Nippon Steel Co. has proposed to 
take equity in the project. The proposal was 
politically controversial and received a mix- 
ed response from various high-level Indian 
Government officials. 

SAIL planned a $1.2 billion project to 
increase the Rourkela steel plant's capacity 
of liquid steel from 1.1 to 1.8 million tons 
per year. The Federal Republic of Germany 
may assist and fund part of the project. To 
date funding for the work has been meager, 
but SAIL scheduled completion for 1993. 

The only new Government-owned inte- 
grated plant under construction in India 
was the Visakhapatnam steel plant (Vizag) 
in Andhra Pradesh. The plant has had 
serious delays and cost overruns—more 
than double the original projected cost. It 
was projected to begin iron production by 
December 1988 and steel production by 
1991. The plant was expected to employ 
14,000 workers when operating at its capaci- 
ty of 3 million tons per year. Employment 
would be much lower than that at other 
SAIL plants, and this would help consider- 
ably in minimizing operating costs. Czech- 
oslovakia was assisting in constructing the 
850,000-ton-per-year medium merchant mill 
for producing small rounds, flats, and 
square shapes at Vizag. The Government 
was negotiating for the Czechoslovaks to 
finance the entire $154 million cost of the 
mill scheduled for completion in 1993. 
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The private sector was taking a different 
view of steel industry progress. Its industry 
representatives thought that modern tech- 
nology and modest-size plants could cut 
production costs. Examples of this were two 
plants under construction at Bhandhara, 
near Nagpur, and Hazira in Gujarat State. 
The Bhandhara plant is to produce 100,000 
tons per year of steel with a capital cost of 
$157 million. The capital cost per ton is one- 
half to one-third that of Government-owned 
integrated plants. It is a direct-reduction 
electric arc furnace facility using technolo- 
gy from the Federal Republic of Germany. 
It will employ only 750 workers and was 
scheduled to be completed in April 1988, 
only 25 months after construction began. 

The Hazira plant, owned by the Essar 
Group of Gujarat, was to make sponge iron 
using Bombay High natural gas and iron 
ore pellets from the Kudremukh Mine in 
Karnataka. The plant would have a capaci- 
ty of 880,000 tons and employ only 150 
technical and 150 supporting workers. The 
company was to purchase an existing 
sponge iron facility in Europe. The cost of 
the plant through completion was esti- 
mated to be $235 million. 

Lead and Zinc.—At yearend, Govern- 
ment-owned Hindustan Zinc Ltd. (HZL) was 
awaiting Central Government approval to 
construct the long-planned $475 million 
integrated lead-zinc mine and smelter com- 
plex in Chittorgarh District, Rajasthan. The 
smelter, in Chanderiya, was to have a ca- 
pacity of 70,000 tons of zinc and 35,000 tons 
of lead per year. The mine and beneficiation 
plant were to be in the village of Agucha. 
According to the chairman of HZL, the 
complex could be commissioned in early 
1991 if the Government granted approval 
by August 1988. By the seventh plan, $20 
million had been provided for the proj- 
ect, and $124 million was to come from the 
United Kingdom through a grant-in-aid pro- 
gram. The remainder of the cost was 
arranged by the State Bank of India by 
issuing bonds. Furthermore, the project was 
expected to have a 28% internal rate of 
return and a payback period of only 4 years 
and 2 months. The debt-equity ratio was 
35% and the foreign exchange savings dur- 
ing the project life of 20 years was estimated 
at $2 billion. 

The new proposed Chanderiya smelter 
would increase zinc and primary lead pro- 
duction capacity in India to 169,000 and 
65,000 tons per year, respectively, in the 
1990’s. Demand was projected to rise to 
206,000 tons of zinc and 107,000 tons of lead 
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by 1995 and to continue strongly upward. If 
the new project is implemented on time and 
all plants operate at capacity, there would 
still be a 70,000-ton deficit for each metal by 
the year 2000. On the other hand, if the 
Indian Government does not provide the 
funds, the metal deficit will increase while 
the project cost escalates. The cost to the 
nation in terms of metal imports and cost 
overruns could easily be more than the 
current cost of the project.’ 

HZL’s production was affected by power 
and water problems at the Debari smelter 
in Rajasthan. HZL has not been able to 
achieve more than 84% of capacity at any 
time in recent years because of power prob- 
lems. To solve the problems, HZL planned 
to install five diesel-powered generators of 5 
megawatts each by April 1989. 

Silver.—A one-third increase in silver 
production in FY 1987 was attributed to 
better performance of the Visakhapatnam 
zinc smelter and recovery of silver-copper 
concentrate at the Debari smelter in Raja- 
sthan. The country’s second silver-copper 
flotation plant was inaugurated in late 1987 
at the Visakhapatnam smelter at a cost of 
$2.4 million. It was expected that the Vi- 
sakhapatnam silver-copper flotation plant 
would produce about $1.7 million worth of 
silver concentrate per year. 

Tin.—Sartin Ltd. of India plans to build a 
300-ton-per-year tin smelter at Chowdwar 
in Madhya Pradesh. Sartin, a subsidiary of 
Saru Smelting Ltd. of Delhi, was set up to 
take advantage of State Government fund- 
ing to encourage development of tin depos- 
its. The smelter will use concentrates pro- 
duced in Bastar District by Madhya Pra- 
desh State Mining Corp. and Koraput Dis- 
trict of Orissa. Some imported concentrates 
will also be used. 

Base Metal Synergy Associated of the 
United Kingdom was to act as consultant to 
help with mining and processing. The Ba- 
star District primary ore contains 0.25% tin 
and the primary ores near Mundaguda-frab 
in Koraput District range between 0.05% 
and 0.80% tin. The adjacent secondary allu- 
vial deposits contain 0.9% to 2.0% tin. 
These primary and placer reserves were 
estimated to have a content of 2,000 and 
2,800 tons of tin, respectively. 

Titanium.—India’s Defense Metallurgical 
Research Laboratory in Hyderabad has 
built an industrial-scale demonstration 
plant to produce titanium sponge from tita- 
nium tetrachloride. This reportedly makes 
India the sixth nation to produce titanium 
sponge. Mishra Dhatu Nigam Ltd. (Midha- 
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ni) in Hyderabad has been producing forged 
and machined titanium billets from import- 
ed titanium sponge. 

The Nuclear Fuel Complex in Hyderabad 
has developed technology to produce con- 
sistently high-quality thin-walled, seamless 
titanium tubing. The plant uses a hot- 
extrusion process followed by cold tube- 
drawing to reduce the tube to the required 
size. This extremely expensive tubing, cur- 
rently imported, is used for high tempera- 
ture and corrosive applications such as 
power generation, chemical and oil refining, 
fertilizer production, and desalination. 


INDUSTRIAL MINERALS 


Barite.—Production continued to decline 
to about 212,000 tons in 1987, down from 
more than 580,000 tons in 1985. The decline 
resulted from a decrease in worldwide oil 
well drilling. Barite is used mainly to in- 
crease drilling-mud density in oil explora- 
tion. India also produced a small amount of 
snow white-grad: barite for use in ceramics, 
paint, and pape’. Indian Barytes & Chemi- 
cals Ltd. in Cuddapah District, Andhra 
Pradesh, has developed a red-grade barite 
having a specific gravity of 4.35 for high- 
density aggregate for undersea pipeline 
coating. 

Cement.—The cement industry continued 
long-term expansion of its already large 
52.7-million-ton capacity. It was estimated 
that 93 cement plants were operating at 
capacities of at least 600 tons per day each. 
Most of the growth has been in miniplants 
with capacities of 100 to 200 tons per day 
and from some smaller ones referred to as 
tiny cement plants with capacities of 20 to 
100 tons per day. There were 54 miniplants 
in operation with a combined capacity of 2.9 
million tons and about 90 miniplants in 
various stages of planning or construction 
with a capacity of 3.8 million tons per year. 

Initial minimills had a maximum licens- 
ed capacity of 200 tons per day. However, in 
1986 the Government increased the limit to 
300 tons per day and in 1987 to 600 tons per 
day. Several companies were planning to 
take advantage of the new limit. 

There were about 80 tiny cement plan cs 
in operation and an equal number in veri- 
ous stages of completion. Because of high 
transportation costs, both types use lime- 
Stone from small local deposits in remote 
areas of the country so that they can 
compete with the distant rotary-kiln plants. 

Construction of large rotary-kiln plants 
continued despite the competition from the 
small plants. Birla Jute & Industries, Ce- 
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ment Corp. of Gujarat, Dalmia Cement Ltd., 
Gujarat High Tech Industries, and Madras 
Cement Co. completed large new plants or 
expansions during 1987. In addition, at least 
six other large plants were under construc- 
tion at yearend.* 

Fertilizer Materials.—Two of the six urea 
fertilizer plants being built along the H-B-J 
natural gas pipeline were commissioned. 
The first to start operating was the Nation- 
al Fertilizer Ltd. Bijaipur plant in Madhya 
Pradesh. It has an ammonia capacity of 
1,350 tons per day and two urea lines of 
1,100 tons per day each. The second plant 
was owned by Indian Farmer's Fertilizer 
Cooperative and was at Aonla in Uttar 
Pradesh. Its capacity is similar to the Bijai- 
pur plant and both use ammonia technology 
from Haldor Topsoe A/S of Denmark and 
urea technology from Snamprogetti S.p.A. 
of Italy. Other fertilizer plants with similar 
capacities along the pipeline were in vari- 
ous stages of planning or construction. The 
Jagdishpur plant was scheduled to be com- 
pleted in mid-1988 and the Sawai Madhapur 
plant in mid-1989. 

There was some question whether all of 
the plants would be constructed because of 
surplus nitrogen fertilizer in India and the 
high cost of production. Apparently, the 
question was resolved as Tata Chemical and 
Fertilizers Ltd. was proceeding with con- 
struction of its Babrala plant in Uttar 
Pradesh. Apeejay Fertilizers Ltd., not as far 
along, was still undecided about the choice 
of technology for the Shahjahanpur plant in 
Uttar Pradesh.* 

Fluorite.—Gujarat Mineral Development 
Corp. (GMDC) announced it would expand 
its Kadipani flotation plant from a capacity 
of 20,000 to 50,000 tons per year. The plant, 
estimated to cost $20 million, was to be 
completed in 1989. Feed to the State Gov- 
ernment-owned facility was to be supplied 
by the Ambadungar surface mine in Baroda 
District, Gujarat. The plant produced two 
acid-grade and one metallurgical-grade 
fluorite concentrates. The metallurgical- 
grade material is marketed in ether pow- 
der or briquetted form. GMDC accounted 
for 90% of India’s fluorite production and 
met about 33% of domestic demand. 

Concentration tests were conducted on 
ore samples from the Chandidongri deposit 
in Rajnandgaon District, Madhya Pradesh. 
During the 1960's the Bhilai steel plant 
mined high-grade ore from the deposit and 
produced a 90% CaF;-grade concentrate for 
its open-hearth furnace and an 82% CaF;- 
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grade concentrate for use in the foundry. 
With the high grade ore apparently de- 
pleted, tests were being conducted to deter- 
mine whether a usable concentrate could be 
produced from the low-grade ore by froth 
flotation. À concentrate ranging from 6096 
to 83% CaF: was produced. The upper limit 
just met the foundry-grade quality but was 
not sufficient for modern metallurgical 
use.!? 

Gem Stones.—Gems and jewelry were 
India's single most valuable export and as 
such received considerable Government at- 
tention. The value of these exports to India, 
however, must take into account that vir- 
tually all supplies were imported and the 
value added was a modest 25% to 30%. The 
industry was almost wholly devoted to cut- 
ting and polishing loose diamonds of less 
than one-tenth carat. Government and pri- 
vate industry were examining ways to in- 
crease the value-added differential by cut- 
ting larger stones or manufacturing dia- 
mond studded jewelry. Cutting of colored 
stones was being considered as well. 

Except for a period in the early 1980's, cut 
diamond exports have increased steadily 
from $21 million in FY 1970 to $1.5 billion 
in FY 1986. 

India's main source of diamond was the 
De Beers Consolidated Mines Ltd. market- 
ing wing, referred to as the Central Selling 
Organization (CSO). CSO sells diamonds in 
lots, called sites, to about 300 site holders 10 
times per year. The site holders' only option 
is to buy or reject the entire site. Approxi- 
mately 44 of the site holders were Indians, 
who bought 32% of India's diamond this 
way and then sold the diamond to other 
traders in smaller lots. CSO also sells to site 
holders in Antwerp. Most of India's remain- 
ing diamond came from dealers who buy 
from Antwerp site holders. The prices from 
Antwerp were higher but the purchasers 
had the option to select the diamonds they 
wanted. 

India has explored non-DeBeers African 
sources with limited success. The MMTC 
was negotiating long-term trading agree- 
ments with African countries for direct 
imports of rough diamond. India has bought 
2% of its stones from Ghana for several 
years. In December 1987, MMTC concluded 
an agreement to buy $7 million worth of 
rough diamonds including high-priced dia- 
mond from Angola. Imports in recent years 
from all sources have been 40 million carats 
per year. 

Indian diamond trading was centered in 
Bombay with most of the cutting done in 
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nearby Gujarat State. At yearend there 
were 40,000 shops employing 500,000 people 
in the diamond cutting industry. Most of 
these were small operations cutting in the 
traditional manner, but 25 shops were using 
modern technology. 

India specialized in cutting and polishing 
tiny stones called makeables. There are two 
classifications of stones, makeables weigh- 
ing 300 to 50 pieces per carat and sawns 
weighing 50 pieces per carat or larger. 
Sawns have regular grains (crystals) and 
can be worked on machines. India has 
purchased $60 million worth of mechanized 
cutters, primarily, and laser equipment dur- 
ing the past several years. 

India’s main advantage, however, re- 
mained its ability to profitably cut irregu- 
larly grained makeables that cannot be cut 
profitably with high-tech traditional cut- 
ters. India also benefited from the increase 
in world supply of diamonds when Austra- 
lian mines began production in 1983. Many 
of the diamonds from Australia were tiny 
Stones that India cuts profitably. 

The Indian Government has been looking 

for a way to increase taxes and value-added 
exports without disrupting the largely un- 
regulated diamond cutters. One attempt 
was the creation of the Diamond Develop- 
ment Cooperative, the world's only industri- 
al park designed expressly for diamond 
cutting. The park is 16 kilometers from 
Surat, Gujarat State, and was scheduled to 
open in March 1988 with 50 tenants. It was 
to employ 40,000 persons and have a dia- 
mond exchange, postal and customs facili- 
ties, offices for trading firms, a first class 
hotel, housing, & shopping center, and a 
hospital. The Hindustan Diamond Corp., 
the developer, is a joint venture of the 
Indian Government and a Bermuda bank- 
ing affiliate of DeBeers."! 

The Indian jewelry industry has always 
been huge, but it was oriented strongly to 
traditional gold jewelry for the domestic 
and Mideast markets. The principal con- 
sumers in the Mideast were Indians and 
other South Asians working there. The 
demand was for heavy 22-carat items 
bought more for investment value than for 
fashion. Gold jewelry and trade are regulat- 
ed strictly by the Government. Trying to 
meld the gem stone trade with finished 
jewelry exports was a complex and contro- 
versial problem. The amount and nature of 
Government involvement has yet to be 
determined.'? 

Mica.—India was the world leader in 
sheet mica production and one of its major 
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producers in lesser grades of mica. The 
industry consisted of privately owned com- 
panies, except for four small mines owned 
by the State Government of Bihar. Crude 
and processed mica exports were controlled 
by the Mica Trading Corp. (Mitco), a Gov- 
ernment entity formed in 1974. During 
the past few years, Mitco has allowed a 
small but increasing amount of direct ship- 
ments by private mine owners. The annual 
export limit for a private owner was raised 
to 1 million rupees ($77,000) in April 1987. 

The number of operating mica mines has 
declined from more than 500 in 1970 to 150 
in 1987. Bihar was the major producer, 
followed by Rajasthan and Andhra Pradesh. 

Mitco has been building plants for manu- 
facturing value-added mica products to earn 
more foreign exhange. Three plants were 
operating—a mica capacitor plant, a mica 
paper plant, and a micronized mica powder 
plant. Other projects under construction 
included two additional mica paper plants, 
each with a capacity of 300 tons per year; a 
300-ton-per-year mica paper and splittings- 
based insulating material plant; and a 
1,200-ton-per-year wet-ground mica powder 
plant. Mitco was also establishing a $23 
million mica research and development cen- 
ter to be financed by the MMTC. The center 
will focus on developing new mica products 
and additional mica applications. 

Statistics on the Indian mica industry 
were illusive and contradictory. In addition 
to the 150 registered mines, there were 
many illegal operators who evaded taxes 
and did not comply with regulations. Reli- 
able statistics were particularly hard to 
obtain in rural Bihar State where more 
than one-half of the mica is mined. Produc- 
tion and export figures traditionally have 
been significantly different. In 1986, for 
example, the Indian Government reported 
the production of 7,100 tons (revised) of all 
forms of mica with exports listed at 22,150 
tons. Because domestic consumption was 
not included in the above figures and mica 
Stocks were generally insignificant, produc- 
tion was estimated at 25,650 tons. The 
Government was concerned about revenue 
losses from such operations. It amended the 
Mines and Minerals (regulation and devel- 
opment) Act in 1986 to increase the penal- 
ties for those convicted of mining without a 
license. Despite this, illegal mining contin- 
ued. In 1987, the Government appointed the 
Controller General of the Indian Bureau of 
Mines to assess the problems caused by 
illegal mining, transportation, and the sale 
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of various minerals, including mica.!* 

Mineral Sands.—The National Institute 
of Oceanography (NIO) announced the dis- 
covery of large deposits of ilmenite, conserv- 
atively estimated at 12.5 million tons, off 
the Konkan coast of Maharashtra. Three 
bays along the coast, Kalbadevi, Mirya, and 
Ratnagiri, have confirmed reserves of 2 
million tons.'* The deposits are mostly un- 
der the seabed and may not be profitable to 
mine. | 

The privately owned Reliance Steel Ltd. 
(RSL) was seeking technical assistance and 
equity participation by Kerr McGee Chemi- 
cal Corp. (KMCO) of the United States for a 
$115 million titanium dioxide plant. The 
plant is to be in Chhatrapur, Orissa, where 
it would use synthetic rutile from the near- 
by public sector Indian Rare Earths Ltd. 
mineral sands separation plant. The plant 
would have an initial capacity of 36,000 tons 
per year and be completed in 1990. It would 
be a joint venture of RSL and State-owned 
Industrial Promotion and Investment Corp. 
of Orissa Ltd. (IPICOL). Of the $31 million 
equity, RSL and KMCC would hold 2096 
each, IPICOL would hold 11%, and the 
remainder would be stock sold to the gener- 
al public. 

The Berla Group, in collaboration with 
Bihar State Government, has proposed a 
20,000-ton-per-year, $46 million titanium 
dioxide plant. It would be based on the 
chloride process with chlorine feed supplied 
by the Bihar caustic soda and chemical 
plant, which was also a joint venture of 
Birla and Bihar State. 

Talc.—India's Golcha Group (Associated 
Soapstone Distributing Co. (P) Ltd., Jaipur 
Mineral Development Syndicate (P) Ltd., 
Udaipur Mineral Development Syndicate 
(P) Ltd., and others) planned to increase 
production from 115,000 to 200,000 tons per 
year by 1990. Golcha produced about 90% of 
India's top-grade pure white talc from sev- 
eral mines in Rajasthan. India's talc indus- 
try employed 7,000 persons, mostly in Ra- 
jasthan. 


MINERAL FUELS 


Lignite.—The Federal Republic of Ger- 
many continued to provide financial and 
technical assistance to Neyveli Lignite 
Corp. Ltd. (NLC). The Federal Republic of 
Germany offered $115 million toward con- 
tinuing long-term development of the 3- 
billion-ton Neyveli deposits. The Neyveli II 
Mine will be expanded from 4.7 to 10.7 
million tons per year by 1992 and the 
pitside powerplant will be expanded to a 
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1,470-megawatt capacity. Originally the 
plant was to have three 210-megawatt gen- 
erators, the second of which was brought 
on-line during the year. The Neyveli I Mine 
also will be expanded from 6.5 to 10.5 
million tons per year. Lignite from Neyveli 
Mine fuels the pitside 600-megawatt power- 
plant, which has been Tamil Nadu's prima- 
ry electricity producer. 

A third-phase development of the lignite 
deposits and powerplants reportedly have 
been approved by the central Government 
for the 1990-95 plan and may be financed by 
the Soviet Union. It will be a 15-million-ton- 
per-year mine and pitside powerplant of 
1,500 megawatts and cost $2 billion. NLC 
also has plans to expand out of State to 
develop a lignite mine and powerplant in 
Rajasthan. 

A large lignite discovery has been made 
at Khandalia in the Bhavnagar District of 
Gujarat. Seams 4 to 18 meters thick were 
found at economically minable depths. Pre- 
liminary tests indicate that the quality was 
better than that of the Pandharo lignite 
mine in Kutch District. 

Petroleum and Natural Gas.—India's pe- 
troleum outlook was satisfactory, particu- 
larly by developing country standards. The 
country, however, has been importing over 
one-third of its petroleum requirement and 
the proportion was expected to increase. 
Crude oil production has stagnated at about 
225 million barrels annually, although de- 
mand is increasing more than 7% annually. 
Recent discoveries, primarily natural gas, 
have been small. India flared about one- 
third of the gas it produced. 

If the trend continues, India may be 
producing less than 50% of the petroleum it 
consumes by the year 2000, contrasted with 
FY 1984 when it produced 80% of its needs. 
Although India's refineries were running at 
capacity, imports of refined products will 
inevitably rise, the amount depends on 
future refinery capacity. Refining capacity 
was 342 million barrels per year in 1987. 

India's petroleum industry was owned 
and operated by the Government. All do- 
mestic crude oil and natural gas was pro- 
duced by two Government-owned compa- 
nies, Oil and Natural Gas Commission 
(ONGC) and OIL. This condition could 
change in the future because the Govern- 
ment signed exploration contracts with sev- 
eral foreign companies. In a change of 
policy, the Government gave wider authori- 
ty to its Gas Authority of India Ltd. (GAIL) 
by allowing it to market all natural gas 
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produced by ONGC and OIL. GAIL was 
originally established in 1984 to construct 
and operate the H-B-J gas pipeline network 
from the offshore Bombay High area to 
North India. 

Exploration.—The Indian oil companies 
have been conducting a vigorous explora- 
tion program that has been somewhat suc- 
cessful bu: without a major strike like 
Bombay High. ONGC’s FY 1987 strategy 
onshore was to concentrate its efforts in 
Rajasthan and the Himalayan foothills. Off- 
shore, it planned to employ new directional 
drilling technology that enables the drill to 
follow the horizontal oil-producing layer. 
ONGC hoped to exploit deep, previously 
untapped reserves at the South Bassein 
Field. It also planned to extend offshore 
drilling to ocean depths beyond 200 meters. 
ONGC planned seismic surveys of 119,000 
line-kilometers onshore and 36,000 line- 
kilometers offshore. The company planned 
274,000 and 142,000 meters of onshore and 
offshore drilling, respectively, during FY 
1987. It deployed 110 rigs, 54 for onshore 
exploration, 14 for offshore exploration, and 
42 for development drilling. 

The program resulted in 15 oil and gas 
discoveries, including gas in the Agartala 
Dome in Tripura; oil and gas at Kumchai, 
Arunachal Pradesh; and oil at Thanjavore, 
Tamil Nadu, Diroi and Hapjan in Assam 
and at Kharsing in Arunachal Pradesh. 
Offshore strikes included several near 
Bombay High and one in the Krishna- 
Godavari Basin south of Visakhapatnam. 

ONGC planned to continue seismic sur- 
veys in FY 1988 with 65,000 line kilometers 
onshore and 35,000 line kilometers offshore. 
Exploration drilling plans for FY 1988 were 
695,000 meters onshore and 337,000 meters 
offshore. 

OIL, much smaller than ONGC, contin- 
ued exploring in Assam and Arunachal 
Pradesh, in the Mahandi Basin in Orissa, 
and offshore Andaman Islands. The compa- 
ny also began exploring in new areas. Six 
wells were planned for the Jaisalmer Dis- 
trict of Rajasthan, close to the Pakistan 
border. Flooding and state border disputes 
in the Northeast hindered some of the 
exploration work. During the first 8 months 
of FY 1987, 21 wells were completed. Of 
these, 10 produced oil, 2 produced gas, and 
the remaining wells were still being tested. 
All three onshore holes in the State of 
Orissa were dry. 

In 1986, the Government, desiring to 
accelerate oil exploration, invited Western 
oil companies to help explore for offshore oil 
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and gas. Earlier invitations in 1980 and 
1982 received little response. Terms for the 
1986 leasing tender were much more favor- 
able for the oil companies; consequently, 7 
companies submitted 12 bids for 9 of the 27 
offshore blocks offered. Agreements were 
signed for all of the blocks. The leases were 
awarded as follows: Four to the U.S.-based 
Chevron-Texaco partnership, one to Swit- 
zerland-based International Petroleum Co. 
of Canada, one to Australia’s Broken Hill 
Pty. Co. Ltd. (BHP), one to Shell Interna- 
tional Inc., and one to Amoco of the United 
States. The Chevron-Texaco partnership 
and International Petroleum have complet- 
ed their seismic programs. 

Under a separate 1985 agreement, the 
U.S.S.R. was exploring onshore structures 
in Northern Cambay Basin, Gujarat, and 
onshore and offshore in the Cauvery Basin 
in Tamil Nadu on a turnkey basis. The 
Soviets were also preparing to explore two 
onshore sites and one offshore site near 
Calcutta in West Bengal where seismic 
surveys, conducted jointly with ONGC, indi- 
cated favorable geologic conditions. ONGC 
has drilled 15 wells in West Bengal without 
success. 

Production.—Oil or gas has been found in 
several areas. Three strikes were made in 
the Krishna-Godavari Basin, which covers 
20,000 square kilometers onshore and 
37,000 square kilometers offshore in An- 
dhra Pradesh, between the rivers for which 
it’s named. ONGC has spent more than $410 
million in the area during the past 5 years. 
Three strikes have been made, the most 
favorable was offshore well GS-16 that was 
producing 5,000 barrels per day of oil and 
5.6 million cubic feet per day of gas on an 
early production system. Additional devel- 
opment drilling was planned. 

ONGC found the Gandhar Oilfield in 
Cambay Basin of Gujarat and the Panna 
Oilfield offshore, 90 kilometers northwest of 
Bombay. The Gandhar Field straddles the 
coastline 80 kilometers southwest of Baro- 
da. Since 1984, 20 exploratory wells were 
drilled in the Gandhar Field. The field 
began production in June 1986 and was 
producing at more than 3,600 barrels per 
day at yearend 1987. Targeted production 
for FY 1989 was 4.6 million barrels of oil 
and 56 million cubic feet per day of natural 
gas. A pipeline spur from the Ankaleshwar- 
Baroda pipeline was planned. 

ONGC proposed to install eight produc- 
tion platforms in the Panna Field. Annual 
production of 4.6 million barrels of oil by FY 
1989 was envisioned. 


429 


Phase II production of offshore Heera 
Oilfield was to begin in an area 90 kilome- 
ters southwest of Uran and 70 kilometers 
from the South Bassein Gasfield. Seven 
production and support platforms were 
planned and 660-millimeter oil and 610- 
millimeter gas pipelines were to be built to 
the Uran oil refinery. 

Pipelines.—At the end of FY 1987, India 
had 7,750 kilometers of pipeline transport- 
ing crude oil, natural gas, and refinery 
products from field to consumer. The Gov- 
ernment planned a rapid expansion of this 
pipeline system. The Indian Oil Corp. was 
laying a 1, 370-kilometer pipeline from 
Kandla, Gujarat, to Bhatinda, Punjab, 
which was scheduled for completion by 
1992. It was part of the company’s plan for a 
massive countrywide network of intercon- 
necting pipelines. The 580-kilometer second 
phase of the H-B-J gas pipeline was com- 
pleted to the city of Aonla in Uttar Pradesh. 
This section of the 1,740-kilometer line fed 
the Indian Farmer and Fertilizer Coopera- 
tive Ltd.’s Aonla nitrogen fertilizer plant. 
The first phase to Bijaipur, Madhya Pra- 
desh, was completed in August 1987. The 
highest priority lines were the 300-kilo- 
meter Madras-Bangalore pipeline and a 
500-kilometer Cochin-Trichy pipeline to be 
completed by 1990. Other lines planned 
were for servicing Assam, Delhi, Gujarat, 
and Uttar Pradesh. 

ONGC proposed a national gas pipeline 
grid to make optimum use of India’s natural 
gas supply, one-third of which was being 
flared. The plan envisioned a 11,500- 
kilometer distribution network to be built 
in three phases. Phase I was planned 
around proved reserves while Phases II and 
III were linked to potential reserves. Phase 
IA will extend the H-B-J pipeline 1,325 
kilometers from Auriya, Uttar Pradesh, to 
Kapurthala, Punjab. Phase IB will be a 
1,510-kilometer pipeline from Bangalore to 
Bombay. These segments will cost $1 billion 
each. 

Phase II will be a 5,600-kilometer net- . 
work connecting the Phase I grid to Trivan- 
drum, Kerala. Phase III envisions 3,250 
kilometers of pipeline linking gas deposits 
in Northeast and East India to the national 
grid. The advantages of the proposed pipe- 
line grids are obvious considering that 160 
million barrels of crude oil and refinery 
products were moved in 1987 by rail—a 
slow, inefficient, and expensive method. 

Refineries.—A shortage of refining capac- 
ity has developed gradually. India's capac- 
ity was 342 million barrels per year at the 
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end of FY 1987, with another 132 million 
barrels likely to be added by FY 1994. The 
increase will be provided by a 44-million- 
barrel-per-year plant in Baholi, 40 kilome- 
ters southwest of Karnal, Haryana; a 22- 
million-barrel-per-year refinery in Manga- 
lore, Karnataka; a 14.7-million-barrel-per- 
year refinery in Asam; and the expansion of 
several refineries. 

Construction of the Tata-Indian Oil Refin- 
eries Ltd. (TIORL) refinery in Karnal was 
scheduled to begin in late 1988. The cost 
was estimated to exceed $1 billion. Tata 
Chemical and Fertilizers, the copromotor of 
the project, and Indian Oil Co. will each 
have 26% equity with the balance held by 
the public. The debt-equity ratio was to be 
4:1. The Soviets have pledged to provide 
credit and equipment for the project. 

In June, the Government's Hindustan 
Petroleum Corp. Ltd. (HPCL) and Birla's 
Indian Rayon and Industries Ltd. (IRIL) 
signed an agreement to construct a 22- 
million-barrel-per-year refinery at Manga- 
lore, Karnataka. As with TIORL, HPCL and 
IRIL will hold 26% equity with the balance 
being held by the public. 

Refineries slated for expansion include 
Koyali in Gujarat; Mathura in Uttar 
Pradesh; Bombay, owned by HPCL; and 
Kerala, owned by Cochin Refineries Ltd. 
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The Government announced that it will 
build five more 44-million-barrel-per-year- 
capacity refineries during the next decade. 
If India expects to meet the projected long- 
term demand of 770 million barrels per 
year, it must increase capacity by an addi- 
tional 293 million barrels per year. But, 
until then, India will need to import more 
refined products and crude oil. 


1Physical scientist, Division of International Minerals. 

*Where necessary, values have been converted from 
Indian ru a to U.S. dollars at the rate of 
Rs13.00  US$1.00 
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The Mineral Industry of 
Indonesia 


By John C. Wu! 


Indonesia was the world's largest produc- 
er and exporter of liquefied natural gas 
(LNG), the 3d largest producer of tin, the 
Ath largest producer of nickel, and the 13th 
largest producer of crude oil in 1987. In- 
donesia remained a significant producer of 
primary aluminum, bauxite, cement, coal, 
copper concentrate, iodine, and nitrogen 
fertilizer material in the Far East. 

The mineral industry remained a signifi- 
cant sector of the Indonesian economy. The 
industry continued to contribute about 2096 
to Indonesia's gross domestic product (GDP) 
and its exports accounted for 60% of In- 
donesia's export earnings in 1987. The oil 
and gas industry, the major player in the 
mineral industry of Indonesia, recovered 
slightly from the sharp drop in world oil 
prices in 1986. The tin industry, the second 
most important player, also recovered 
slightly from the drastic decline in tin 
prices following the October 1985 tin crisis. 

The output of crude oil, excluding conden- 
sate, was lower than that of 1986 because of 
the reimposition of production quotas by 
the Organization of Petroleum Exporting 
Countries (OPEC) to stabilize world oil 
prices. But the combined output of crude oil 
and condensate rose slightly to an average 
of 1.4 million barrels per day. The output of 
natural gas broke the previous record high 
of 1.7 trillion cubic feet owing to increased 
domestic consumption by LNG plants for 
new exports to the Republic of Korea. 

Coal production also reached a new rec- 
ord high as the output of coal from the 
Bukit Asam Mine in South Sumatra in- 
creased to 1.4 million tons from 1 million 
tons in 1986. Construction of the Tarahan 
coal terminal was taken over by a Dutch 
concern from the British-Canadian consor- 
tium and was expected to be completed by 


1989. Despite an increase in 1987 coal pro- 
duction, Indonesia continued to import 
400,000 tons of coal from Australia to meet 
requirements for the Suralaya thermal 
powerplant in West Java. 

Oil and gas exploration slowed substan- 
tially because of uncertainty in the world 
oil market and continued weakness in world 
demand for oil. The number of exploratory 
wells dropped sharply to 82 from 156 in 1986 
and 254 in 1985. However, seven oil and gas 
exploration and development contracts 
were signed with major foreign oil compa- 
nies from Canada, the Netherlands, the 
United Kingdom, and the United States. 
Exploration of coal in Kalimantan and Su- 
matra continued. Two major foreign con- 
tractors, having a production-sharing con- 
tract with the state coal mining company, 
planned to start production in 1988 or 1989. 

The output of most minerals and metals, 
except bauxite, increased in 1987 because of 
higher prices in the world market. Copper 
production at the Ertsberg Mine in Irian 
Jaya by Freeport Indonesia Inc. (FI) of the 
United States, under a first generation 
contract of work, broke a previous record 
high. As a result of extensive drilling in the 
Ertsberg mining area, FI increased its esti- 
mated proven and probable ore reserves of 
copper to 99.6 million tons averaging 1.7% 
copper from 62.8 million tons averaging 
2.3% copper. 

The combined gold production from the 
Ertsberg Mine, P.T. Aneka Tambang’s (P.T. 
Antam) Cikoto Mine in South Banten, and 
two foreign contractors’ mines in Bengkulu, 
South Sumatra, and Cempaka Buang Ka- 
songan, Central Kalimantan, also broke a 
previous record high. Because of increased 
gold prices during the past 2 years, unprece- 
dented growth in gold mining by so-called 
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people's miners and small-scale illegal min- 
ers, mostly operating in Kalimantan and 
Sumatra, was reported. The Government 
planned to stop all illegal gold mining in 
1988. In 1987, the Government of Indonesia 
awarded 60 more Contracts of Work to 
foreign companies bringing the total to 103 
for gold exploration and development in 
Indonesia. The promotion of increased gold 
production and exports was part of the 
Government's strategy to improve export 
earnings of nonoil commodities. 

Combined nickel production by P.T. An- 
tam in the Pomalaa area and on Gebe 
Island, and P.T. International Nickel In- 
donesia (P.T. Inco) in the Soroako area 
reached a new record high. Because of 
higher nickel prices and an effective cost- 
reduction program. P.T. Inco, for the first 
time since it began commercial operations 
in 1979, reported a net income in 1987. The 
tin industry continued to implement the 
Government policy to reduce costs by in- 
creasing mine output. As a result, tin pro- 
duction increased 2,100 tons over that of 
1986. The higher production was mostly by 
P.T. Tambang Timah (P.T. Timah), the 
state-owned tin mining company, from its 
onshore and offshore operations of Bangka 
Island. The company reported that its pro- 
duction cost was reduced to $2.59? per 
pound from $2.72 per pound in 1986. 

The expansion in cement capacity has 
been postponed until 1990 because of excess 
capacity and weak demand in the Far East. 
The industry continued to implement its 
coal conversion program to save oil and gas 
for export. However, the nitrogen fertilizer 
industry continued its expansion program. 
Construction of the third urea plant by P.T. 
Pupuk Kalimantan Timur in Bongtang, 
East Kalimantan, was on schedule for com- 
pletion in July 1988. By 1989, the annual 
urea capacity should be raised to 5.0 million 
tons from 4.5 million tons. 

In the metallic mineral processing sector, 
production of primary aluminum by P.T. 
Indonesia Asahan Aluminum (IN-ALUM) 
in North Sumatra decreased slightly due to 
power shortages caused by lower water 
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levels for the smelter’s hydroelectric 
powerplant at Lake Toba. Production of 
nickel sulfate matte by P.T. Inco at 
Soroako, South Sulawesi, was below the 
1987 target resulting from the temporary 
closure of a smelter for modernization. Pro- 
duction of steel by P. T. Krakatau Steel in 
Cilegon, Java, increased slightly owing to 
stronger domestic and overseas demand for 
its products. The company planned a $400 
million modernization and expansion pro- 
gram during the next 5 years. Production of 
refined tin by P.T. Timah at Mentok, Bang- 
ka Island, increased only slightly because of 
a tin-export quota of 24,516 tons for Indone- 
sia imposed in March by the Association of 
Tin Producing Countries. 

Contracts for two liquefied petroleum gas 
(LPG) plants were awarded to two Japanese 
companies in February. A 1.6-million-ton- 
per-year LPG plant will be built at Arun in 
North Sumatra and a 350,000-ton-per-year 
LPG plant will be built in Bontang, East 
Kalimantan, at a cost of $879 million. Both 
plants were scheduled to come on-stream in 
1988. A contract for a 1.5-million-ton-per- 
year LNG plant at Badak near Bontang, 
East Kalimantan, was expected to be 
awarded by the Government in early 1988. 

The Indonesian economy, as measured by 
the real GDP, grew 3.5% compared with 
3.2% (revised) in 1986.2 The growth was 
attributed to higher export prices for oil 
and gas. However, impressive gains in ex- 
port earnings of nonoil commodities also 
contributed to the growth in the Indonesian 
economy. Indonesia’s GDP in 1983 constant 
dollars was estimated at $52,050 million in 
1987 compared with $50,290 million in 1986. 
The inflation rate, as measured by the 
Consumer Price Index, was down slightly to 
8.0% from 9.2% in 1986.* 

Because of increased export earnings 
from oil and gas as well as other commodi- 
ties, Indonesia's merchandise trade balance 
improved considerably. In 1987, export 
earnings of oil and gas in the form of LNG 
were $8.7 billion, while export earnings of 
nonfuel minerals and metals were esti- 
mated at $980 million. 


PRODUCTION 


Because of the improved world market, 
most minerals and metals production in 
Indonesia increased in 1987. The mineral 
fuels sector continued to dominate Indone- 
sia's mineral industry. Production of crude 


oil, excluding condensate, was down slightly 
because of reduced quotas imposed by 
OPEC. Production of natural gas reached 
another record-high level resulting from 
increased consumption by the LNG plants 
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Table 1.—Indonesia: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987P 
METALS 
Aluminum 
Bauxite, gross weight thousand tona. .. 778 1,008 650 635 
Metal, primary... 2222222222. 114,766 198,960 216,820 218,772 201,402 
Copper, mine output, Cu content 178,589 182, 508 788,742 95,781 102, 058 
Gold, mine output, Au content? _ troy ounces. _ 76,888 78,677 184, 203 106,226 114,746 
an : 

Iron sand, dry basis 182,887 82,997 180,930 158,271 193,986 
Ferroalloys, ferronickel ____________ 20,708 22,774 28,789 22,554 15,175 
Steel, crude 22 cc- 800,000 ,000, ,200,000 1,500,000 ,A58, 

Mangan OP Lc AL iu E 8,818 12,261 83,295 1,4 ; 
ickel: 

Mine output, Ni content“ 49, 378 47, 604 40, 336 52,679 57,788 
Matte: Ni content t 18,288 22,815 24,946 21,915 26,532 
Ferronickel: Ni content 4,855 4,826 4,802 4,548 3,060 

Silver, mine output, Ag content 
i thousand troy ounces. . 1,135 1,121 11, 228 1,498 1,530 
Mine output, Sn content 26,554 23,223 21,759 24,049 26,188 

O EAEE PE ĩᷣͤ v0 SE N A E 28,390 22,467 : 22,080 
INDUSTRIAL MINERALS 
Fees E alae ha OAN eh oe Sa it 25,000 25,000 25,000 25,000 25,000 
cement hydraulic thousand tona. .. 8,187 8,907 10,081 10,941 11,897 
,, 10,006 12,505 ; *10,000 7,162 
Kaolin powderrrr‚ ~_____ 59,628 83,414 106,869 124,987 113,836 
Diamond: 

Industrial stones thousand carats 22 22 22 22 22 

Göm- unc e os Le o- 5 5 5 6 7 
Total <- occum tS do... 21 21 21 28 29 

lodine oc eee kilograms_ _ 25,297 24,970 18,416 5,790 8 

Nitrogen: N content of ammonia _—_________ 1,150,400 1,658,200 22, 057, 300 2,298,500 2,963,900 

Phosphate rock 573 1.917 

Salt, all types thousand tona. _ 618 370 *600 *600 600 
ne: 

Granite do 2,405 1,583 1,421 1,240 1,181 

Limes tone do- 12,078 11,814 11,770 12,784 15,571 

Marble square meters. 24,814 16,108 9,699 8,530 8,184 

asa es ea 8 872,216 541,827 682,125 *650,000 €670,000 
Sulfur, elemental? . . .. .§_.____________ 2,169 4,999 4,023 *4,000 5,000 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt rock, natural 533,188 411,239 450,638 242,055 84,889 
f ets thousand tons 648 1,468 1,942 2,601 2,834 
Gas, natural: 

Gross million cubic feet 1,186,362 1,521,450 1,580,012 1,628,920 1,732,052 

Marketed ... 2 ------ do- 1,032,321 1,886,051 1,148,628 1,118,286 1,188,358 
Petroleum: 

Crude including field condensate 


thousand 42-gallon barrels. _ 490,483 516,990 483,768 507,241 509,029 


7) eRe ae ENR do... 12,980 21,879 23,619 28,119 329,000 
Jet fuel___------------—- do... 2,160 4,923 9,845 1,681 38,000 
VVT do... 31,669 39,141 ,888 48,043 45,000 
Distillate fuel olli! do- 87,522 48,985 50,060 73,490 974,000 
Resid eloil 4. n do... 66,596 67,160 19,006 80,221 80,000 
Lubri cant do- 487 98 1,268 1,574 *1,600 
Liquefied petroleum gas do... 471 674 2,101 2,187 *3,000 
Paraffin aas do- 76 32 79 116 100 
Naphtkaaa˖e _ _ do... 19,074 14,736 17,148 17,306 17, 200 
Unfinished oils requiring further proc- 

„„ ccs do- 2, 405 1,032 25,110 22,021 23,000 
Unspecifiddli do- 5,657 8,678 24,150 2,533 *3,000 
Refinery fuel and losses do. 5,169 2,251 8,527 10,004 *11,000 

Total nonne do... 184,866 199,584 213,891 233,445 *239,900 


Table includes data available through Aug. 2, 1988. 
Includes Au content of copper ore and oput by Government-controlled foreign contractors’ operations. Gold output 
by operators of so-called people’s mines and illegal small-scale mines is not available but may be as much as 15 tons per 


year. 
Includes a small amount of cobalt that is not recovered separately. 


produced by other than the Frasch process 
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for new exports to the Republic of Korea. 
Production of coal also reached record-high 
level owing to increased output from the 
Bukit Asam Mine and other smaller coal 
mines operating in South Sumatra and East 
Kalimantan, despite a considerable decline 
in coal production from the Ombilin Mine. 
In the metallic minerals sector, produc- 
tion of bauxite decreased slightly owing to 
reduced overseas demand, especially from 
Japan. Production of copper, gold, nickel, 
and silver all broke previous record highs in 
1987. Copper, gold, and silver produced by 
FI continued the 1986 upward trend result- 
ing from improved market conditions and 
the company's successful cost-containment 
program. Unrecorded gold production by 
the people's mines and other small-scale 
illegal miners operating in Kalimantan and 
Sumatra was estimated to be as large as 15 
tons for each of the past 2 years. Production 
of nickel ore by P.T. Antam rose substan- 
tially resulting from a stronger demand 
from Japan. Production of tin also increas- 
ed considerably because of the Govern- 
ment's policy to reduce production costs by 
increased output from higher ore-grade tin 
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mines. 

In the industrial minerals sector, produc- 
tion of limestone moved higher because of 
increased domestic consumption by the ce- 
ment industry. Production of kaolin was 
also at a higher level than that of 1986 due 
to increased domestic demand by the ceram- 
ic, paper, and cosmetic industries and more 
exports to Japan. Exploration for diamonds 
by a foreign contractor in southeastern 
Kalimantan indicated the possibility of 
dredging diamond-bearing gravel within 2 
years. 

In the mineral processing sector, produc- 
tion of LNG and urea both broke previous 
highs in 1987, resulting from expanded 
capacities and increased exports. Produc- 
tion of cement also reached a record-high 
level because of stronger demand by the 
construction sector. Production of primary 
aluminum by IN-ALUM in North Sumatra 
was down because of an electrical power 
shortage in the fall. Production of ferronick- 
el by P.T. Antam and nickel matte by P.T. 
Inco was at a lower level than that of 1986 
because of equipment failure and a tempo- 
rary plant shutdown for modernization. 


TRADE 


The merchandise trade balance improved 
substantially resulting from a considerable 
increase in export earnings from crude oil 
and nonfuel commodities and a slight in- 
crease in imports. Export earnings from 
crude oil and refined petroleum products 
rose to $6.1 billion from $5.4 billion in 1986, 
reflecting increased world oil prices. Export 
earnings from LNG declined to $2.6 billion 
from $2.8 billion in 1986, owing to rebates to 
Japanese importers for overcharges in 1986. 
Export earnings from nonfuel commodities 
reached a record-high level reflecting con- 
tinued strong support by the government to 
promote exports of so-called nonoil commod- 
ities. 

Export earnings of nonoil commodities 
exceeded those of oil and gas beginning in 
August, as they averaged more than $800 
million per month compared with $728 
million per month for oil and gas. The 
substantial gain in earnings from exports of 
nonoil commodities was due to increased 
world market prices for commodities such 
as coffee, copper, gold, nickel, palm oil, 
plywood, rubber, timber, and tin. The esti- 
mated value of major mineral exports in 
1987 were copper concentrate, $190 million; 
primary aluminum, $180 million; gold, $176 
million; refined tin, $144 million; steel 


products, $130 million; nickel matte, $120 
million; ferronickel, $15 million; and baux- 
ite, $8 million. 

Imports of merchandise rose slightly to 
$11.2 billion because of more imports of 
chemicals, machinery, and electrical equip- 
ment. However, imports of transport equip- 
ment, consumer durables, and paper prod- 


ucts were lower than in 1986. Imports of 


crude petroleum for domestic refineries and 
other mineral fuels increased slightly to 
$2.3 billion from $2.2 billion in 1986 result- 
ing from higher prices of crude oil and coal. 

Based on the value of two-way trade, 
Japan, the United States, Singapore, and 
the European Economic Community (EEC) 
countries remained the major trading part- 
ners of Indonesia. In mineral trade, based 
on value, crude oil went mainly to Japan, 
the United States, and the Republic of 
Korea; LNG to Japan and the Republic of 
Korea; aluminum, bauxite, copper, gold, 
and nickel mainly to Japan; tin to Japan, 
the United States, and many EEC countries; 
cement to Bangladesh; and coal to Japan 
and many Asian countries. The EEC coun- 
tries, Japan, and the United States remain- 
ed the principal suppliers of Indonesia's 
capital goods, chemicals, machinery, and 
electrical equipment in 1987. 
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COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Bauxite pro- 
duction by P.T. Antam from Bintan Island 
and three nearby small islands decreased 
slightly from that of 1986 despite a new 
sales contract signed in late 1986 for exports 
to the Republic of Korea. Exports of bauxite 
to Japan dropped to 531,000 tons from 
597,000 tons in 1986 and from 992,000 tons 
in 1984. As a result of reduced demand by 
Japan, P.T. Antam reportedly planned to 
export an additional 200,000 tons to Middle 
East countries, 100,000 tons to the United 
. States, and 50,000 tons to the Republic of 
Korea in 1988. 

To revive the plan to construct a 600,000- 
ton-per-year alumina plant on Bintan Is- 
land, the Government of Indonesia formed a 
team through the Technology Research and 
Application Board to restudy the project 
and was seeking $500 million of capital 
funding from foreign investors as partners 
in the project. The bauxite reserves on 
Bintan Island for the alumina plant were 
estimated at "5 million tons averaging 
49.4% Al,Os and 8.2% SiO. 

Production of primary aluminum by IN- 
ALUM at Kuala Tanjung in North Sumatra 
was about 8% lower than that of 1986. The 
production cutback during the third quarter 
resulted from a low level of water at Lake 
Toba where the smelter's hydroelectric 
powerplant is based. The smelter reportedly 
resumed near-capacity production by year- 
end. Exports of primary aluminum, mostly 
to Japan, reportedly dropped to 146,000 tons 
from 180,000 tons in 1986. 

In June, an agreement wes finally 
reached between the Governments of In- 
donesia and Japan to rescue IN-ALUM 
from financial difficulties. The problems 
were caused by increased payments of inter- 
est and principal resulting from the appre- 
ciation of the Japanese yen and decreased 
revenues resulting from low U.S. dollar- 
based world market prices of aluminum. 
Under the agreement, the Japanese part- 
ners were to invest an additional $172 
million and the Government of Indonesia 
was to invest $58 million. The new capital 
reportedly would be used for debt service. 
To reduce the heavy debt burden of IN- 
ALUM, the Government of Indonesia also 
agreed to convert its $231 million loan to 
IN-ALUM into equity capital while the 
Export-Import Bank of Japan, the major 


creditor, was expected to cut its interest 
rates on loans to IN-ALUM from 7% to 8% 
to 50%. 

Copper. Production of copper in concen- 
trate by FI at the Ertsberg (Gunung Bijih) 
Mine in Irian Jaya reached 102,000 tons in 
1987, a record-high level since the mine 
Started commercial operation in 1972. Ac- 
cording to the company's 1987 annual re- 
port, production costs were reduced further 
(including depreciation and gold and silver 
credits) to $0.48 per pound of copper. Be- 
cause of record production and its cost- 
containment program, FI ranked among the 
lowest cost copper producers in the world. 
Ore processing averaged 16,371 tons per day 
compared with 15,124 tons per day in 1986. 
The amount of copper, gold, and silver 
contained in 259,000 tons of concentrate 
produced in 1987 was 102,058 tons, 92,000 
troy ounces, and 1,844,000 troy ounces, re- 
spectively. Despite a slight decrease in ex- 
ports, revenues rose to $190 million com- 
pared with $151 million in 1986 owing to 
increased market prices for copper, gold, 
and silver. 

According to the company's 1987 annual 
report, the average market price of copper, 
gold, and silver was $0.85 per pound, 
$441.73 per troy ounce, and $6.74 per troy 
ounce, respectively, compared with $0.62 
per pound, $359.00 per troy ounce, and $5.42 
per troy ounce, respectively, in 1986. Owing 
to a 2696 increase in revenues and a further 
reduction in production cost, FI's net in- 
come rose sharply to $50.8 million from 
$19.5 million in 1986. 

As a result of extensive definition drilling 
of two new ore bodies by FI in its mining 
contract area, a significant quantity of ore 
reserves was ascertained and added to FI's 
reserve base in 1987. The estimated proven 
and probable ore reserves in the Ertsberg 
mining area at yearend 1987, including the 
Ertsberg and Ertsberg East ore bodies plus 
the new ones (the Deep Ore Zone under 
Ertsberg East and the DOM ore body, 800 
meters to the south of Ertsberg East) were 
99.6 million tons containing 1.7% copper.* 

Gold.—After the Government lifted the 
gold export ban in the fall of 1986 and 
because of the high world market price of 
gold, Indonesia experienced a gold mining 
miniboom in 1987. More than 115,000 troy 
ounces of gold was produced in 1987, break- 
ing the record-high level of 1986. Addi- 
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tionally, according to estimates by some 
observers in Indonesia, unrecorded gold pro- 
duction from traditional people's and illegal 
mining operations in Sumatra and Kali- 
mantan was between 10 and 13 tons per 
year during the past several years. 

Of the official gold total, 92,000 troy 
ounces was produced by FI at the Ertsberg 
copper mine, 18,000 troy ounces by P.T. 
Lusang Mining from the Lebong Tandai 
gold-silver mine in Bengkulu, South Suma- 
tra, and 5,000 troy ounces by P.T. Antam 
from the Cikotok gold-silver mine in South 
Banten, West Java. However, according to 
an estimate by the Department of Mines 
and Energy, 100,000 miners were illegally 
searching for and mining gold in Bali, Java, 
Kalimantan, and Sumatra. Gold production 
by these miners, mostly panned gold from 
rivers and streams, has never been record- 
ed. From October 1986 to September 1987, 
official exports of gold totaled 9.1 tons 
valued at $121.5 million. 

The illegal miners occasionally caused 
problems for foreign contractors and tradi- 
tional people's miners by overrunning their 
sites when word of a gold strike was heard. 
To protect the traditional miners and for- 
eign contractors, the Department of Mines 
and Energy planned to issue instructions to 
the provincial Governors and local military 
officials to eliminate illegal gold mining 
activities in 1988. 

During 1987, two contractors started gold 
operations in Kalimantan. P.T. Ampalit 
Mas Perdana, a joint venture of Pelsart 
Resources N.L. (42.5%) and Jason Mining 
Ltd. (42.5%) of Australia, and P.T. Yanawa- 
ti Perdana (15%) of Indonesia, started mine 
development at Cempaka Buang Kasongan 
in Central Kalimantan. Two bucketwheel 
suction dredges ordered from Neumann 
Equipment Pty. Ltd. of Australia were 
Scheduled to arrive at the mine by Novem- 
ber for stripping overburden and delivering 
the ore to the spiral floating treatment 
plant. Gold production was scheduled to 
begin in 1988 at an initial rate of 16,000 troy 
ounces per year. P.T. Monterado Mas Min- 
ing, a joint venture of BP Minerals Interna- 
tional Ltd. of the United Kingdom (65%), 
the International Finance Corp. (20%), and 
P.T. Prima Searco (15%) of Indonesia, also 
started mine construction at Monterado in 
the Sambas region of West Kalimantan. 
P.T. Monterado Mas reportedly also ordered 
two Neumann bucketwheel dredges for 
stripping and mining, and awarded Mineral 
Deposits Ltd. of Australia a contract to 
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build two alluvial gold plants and a concen- 
trate upgrading plant for the Monterado 
Mine. Commercial gold production was 
scheduled to begin in late 1988 at an initial 
rate of 16,000 troy ounces per year. 

In line with the Government policy to 
increase nonoil commodity exports, Indone- 
sia continued to promote gold exploration in 
1987. In addition to 9 Contracts of Work 
(COW) awarded in 1985 and 34 in 1986, 60 
were awarded in 1987 bringing the total to 
108 concessions covering more than 35.5 
million hectares. Most contract areas, how- 
ever, were concentrated in the following 
Provinces: East, Central, West, and South 
Kalimantan, North Sulawesi, and Jambi 
and Bengkulu in Sumatra. There were 51 
prime foreign contractors for the COW, of 
which 33 were from Australia, 6 from Hong 
Kong, 5 from Singapore, 3 from the United 
Kingdom, 3 from the United States, and 1 
from Malaysia. The three U.S. companies 
were Newmont Mining Corp. with three 
contracts and Pennzoil Co. (through Duval 
Corp. of Indonesia) and Battle Mountain 
Gold Co. with two contracts each. 

During 1986-87, a significant number of 
substantial gold anomalies in West Kali- 
mantan were identified by Dominion Gold 
Mines Ltd. (DGM) of Hong Kong, a subsid- 
iary of Dominion Mining Ltd. of Australia. 
In October, DGM, under a joint-venture 
agreement with P.T. Antam (17.5%) was 
awarded three contracts by the Govern- 
ment of Indonesia covering 7,437 square 
kilometers in West Kalimantan. P.T. An- 
tamdomin Bengkayang was established for 
one of the contract areas to undertake 
followup work on anomalies in the Beng- 
kayang area of West Kalimantan. 

In anticipation of an increase in gold 
production, P.T. Antam was expanding the 
capacity of its Logam Mulia precious metals 
refinery in Pulo Gadung from 13 to 24 tons 
per year, which was expected to be com- 
pleted in the spring of 1988. The precious 
metals produced at the refinery included 
gold, platinum, and silver. 

Iron and Steel.—Iron sands produced by 
P.T. Antam from the southern coastal area 
of Central Java rose substantially because 
of increased domestic demand and exports. 
Production of sponge iron and steel by 
Krakatau Steel from its integrated complex 
at Cilegon, 120 kilometers west of Jakarta, 
also increased considerably owing to strong 
overseas demand for its products. Because 
of a substantial increase in exports, mostly 
to Japan and the United States, Krakatau 
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Steel's export earnings rose to $180 million 
from $56 million in 1986. 

To increase production and improve qual- 
ity and efficiency, Krakatau Steel planned 
to launch a 5-year $400 million moderni- 
zation and expansion program in 1988. The 
5-year program included upgrading the 
company's direct-reduction plant by con- 
verting the existing HYL I fixed-bed process 
to an HYL III continuous process; doubling 
the plant's capacity to 4 million tons per 
year; expanding the capacity of billet and 
slab production from 1.5 to 2.5 million tons 
per year; and increasing the capacity of the 
hotstrip and wire-rod mills from 1.1 mil- 
lion to 1.8 million tons per year and from 
200,000 to 250,000 tons per year, respec- 
tively.* 

Nickel.—Because of a significant im- 
provement in the world nickel market in 
the last half of 1987, production of nickel 
ore rose sharply. Production by P.T. Antam 
from the Pomalaa area in southeastern 
Sulawesi and on Gebe Island in the North 
Moluccas reached 1.9 million tons of which 
7696 was produced from Gebe Island. Ex- 
ports of nickel ore to Japan declined slight- 
ly to 1.3 million tons from 1.4 million tons in 
1986. 

Ferronickel produced by P.T. Antam from 
its 4,800-ton-per-year smelter at Pomalaa 
decreased to 3,060 tons of contained nickel 
resulting from a temporary shutdown be- 
cause of heavy damage to an old furnace. 
The plant was overhauled with imported 
equipment to increase productivity and effi- 
ciency. Exports of ferronickel, mostly to 
Japan and India, remained at 4,100 tons of 
contained nickel in 1987. 

P.T. Inco, an integrated nickel operator in 
the Soroako area of South Sulawesi, pro- 
duced 26,532 tons of nickel in nickel-sulfate 
matte compared with 27,975 tons (revised) 
in 1986. A higher production target of 
29,500 tons was planned for 1988 because of 
expected strong demand from Japan and 
the anticipated tightening of the world 
nickel supply in 1988. Exports of nickel- 
sulfate matte to Japan rose to 29,603 tons 
from 28,656 tons in 1986. 

As a result of a successful cost-reduction 
program, the higher market price of nickel, 
and increased sales to Japan, the company 
reported operating earnings of $15 million 
and a net income of $500,000 in 1987 for the 
first time since it started commercial oper- 
ation in 1979. 

According to P.T. Inco's annual report, 
the cost of its nickel production was reduced 
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by 50% between 1982 and 1987. Of this 
reduction, 20 percentage points were 
achieved in 1987 through technological im- 
provements, energy cost and employment 
reductions, and a steady increase in produc- 
tion. At yearend, proven and probable nick- 
el ore reserves in the Soroako contract area 
were 76.2 million tons containing 1.5 mil- 
lion tons of nickel. 

Tin.—Despite only a moderate improve- 
ment in the world tin market, Indonesia's 
tin production continued upward. However, 
the 1987 output was 1,000 tons less than the 
Government-targeted production of 27,216 
tons. Cost reduction through increased pro- 
duction continued to be the Government 
policy for the tin mining industry in 1987. 
Under an agreement reached by the seven- 
member Association of Tin Producing Coun- 
tries (including Indonesia) in early 1987, 
Indonesia's tin exports were limited to 
24,516 tons in 1987. 

P.T. Timah, the state-owned company, 
continued to dominate the tin mining indus- 
try producing 21,636 tons of tin in concen- 
trate, which accounted for 83% of the total 
production. P.T. Koba Tin, a joint-venture 
company of P.T. Timah (25%) and C.S.R. 
Ltd. (86.5%) and Boral Ltd. (86.5%) of Aus- 
tralia, produced 4,042 tons and accounted 
for 15% of total production. P.T. Preussage 
Kelapa Kampit, which took over under- 
ground tin mining operations on Belitung 
Island from P.T. Broken Hill Pty. in 1985, 
produced 519 tons and accounted for 2% of 
total production. 

During the past, the dredging sector play- 
ed a significant role in helping the tin 
mining industry reduce tin production costs 
by increasing productivity in Indonesia. In 
1987, 28 of 33 dredges, including three large 
offshore dredges—Belitung I, Bangka II, 
and Singkep I—reportedly were operating 
onshore and offshore around the islands of 
Bangka, Belitung, Singkep, Kundur, and 
Karium off the southeastern coast of Suma- 
tra. According to P.T. Timah, its production 
by dredging rose to 58% in 1987 from 47% 
in 1980. Of the company’s 12,550 tons of tin 
produced by dredges, 81% was offshore and 
19% onshore. 

Production of refined tin by P.T. Timah’s 
smelter, Peleburan Timah (Peltim), at 
Mentok on Bangka Island increased to 
23,800 tons from 22,080 tons in 1986. Peltim 
produced two brands of tin metal (Mentok 
and Bangka) in 35-kilogram ingots, 17.5- 
kilogram ingots, tin anode, and tin shot for 
domestic and export markets. Mentok tin, 
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with a minimum of 99.85% tin, was pro- 
duced for domestic and overseas markets. 
Bangka tin with a minimum of 99.9835% tin 
and a maximum of 0.014% arsenic, 0.014% 
lead, and 0.001% bismuth, was marketed 
directly to domestic and overseas consum- 
ers and could not be resold or reexported. 
According to the Department of Mines and 
Energy, exports of refined tin declined to 
22,195 tons from 23, 300 tons in 1986, but 
export earnings of tin rose slightly to $144 
million from $140 million (revised) in 1986 
owing to a slight increase in price. However, 
because of a weak domestic market, domes- 
tic consumption of tin dropped sharply to 
880 tons from 1,166 tons in 1986. As a result 
of increased export earnings and a further 
reduction in production cost to $2.59 per 
pound from $2.72 in 1986, P.T Timah re- 
portedly made a net profit of $ 3 million in 
1987. 

P. T. Koba reportedly acquired a used 
dredge from Selangor Dredging Bhd. of 
Kuala Langat, Malaysia, and awarded a $12 
million contract to Osborne Chappel Payne 
Ltd. of the United Kingdom in November to 
provide design engineering and project 
management services for transferring the 
dredge from Kuala Langat to its contract 
area in Southeast Bangka Island. The 
dredge, with 139 buckets and capable of 
digging to a maximum depth of 40 meters, 
has a 5.4-million-cubic-meter capacity. P.T. 
Koba planned to deploy the dredge in late 
1988. 

According to the Department of Mines 
and Energy, Indonesia has proven and prob- 
able tin ore reserves of 1.64 million tons of 
which 740,000 tons were proven. About 1.28 
million tons of these reserves were on Bang- 
ka Island and 705,000 tons of these reserves 
were offshore. 


INDUSTRIAL MINERALS 


Cement.—Cement production continued 
to increase as domestic sales and exports 
rose moderately to 10 million tons and 2 
million tons, respectively, in 1987. Accord- 
ing to the Indonesia Cement Association, 
annual capacity would remain at 17.4 mil- 
lion tons until 1990 because of excess capac- 
ity and keen competition in the Far East 
and Southeast Asia markets. In 1987, about 
1 million tons of cement was exported to 
Bangladesh, while about 276,000 tons of 
cement clinker was exported to Singapore. 

The cement industry continued its coal 
conversion program. In 1987, P.T. Semen 
Andalas Indonesia reportedly completed 
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conversion of its oil-fired grinding plant at 
Lhok’nga, 16 kilometers south of Banda 
Aceh in North Sumatra, to pulverized 
coal. Coal consumed by the plant was 
supplied from the Ombilin Mine in West 
Sumatra. 

Diamond.—Acorn Diamond Indonesia 
Pty. Ltd. (ADD, a subsidiary of Australia’s 
Acorn Securities Ltd., upgraded the re- 
serves of its Danau Seran alluvial diamond 
property in southeastern Kalimantan to 29 
million to 34 million cubic meters of dia- 
mondiferous gravel and has proven 2 mil- 
lion cubic meters by detailed dredge path 
design drilling. According to ADI, a bulk 
sample of 5,085 cubic meters yields an 
average grade of 0.2 carat per cubic meter. 

ADI reportedly was investigating the use 
of idle tin dredges in Malaysia for mining 
the diamond bearing gravels. According to 
preliminary estimates, at a cost of $15 
million for reconditioning a dredge and 
production of 203,000 carats at a stripping 
ratio of 4.3 to 1 for 1 million cubic meters of 
gravel, the production cost would be $45 per 
carat or $9 per cubic meter. The diamond- 
bearing gravel in the Danau Seran area 
reportedly also contains gold and platinum 
having an estimated value of $35.50 per 
cubic meter.!! | 

Fertilizer Materials.—Indonesia's fertiliz- 
er industry continued to expand with Gov- 
ernment support under the fourth 5-year 
development plan (1985-89). In the nitrogen 
sector, the annual urea capacity of five 
producers was expanded from 3.3 million 
tons in 1984 to 4.5 million tons in 1985. The 
capacities of the five operating urea produc- 
ers in 1987 were P.T. Pupuk Sriwijaya, 
1,620,000 tons with four plants in Pa- 
lembang, South Sumatra; P.T. Pupuk Kali- 
mantan Timur (Kaltim), 1,140,000 tons with 
two plants in Bontang, East Kalimantan; 
P.T. Asean-Aceh Fertilizer, 570,000 tons, 
and P.T. Pupuk Iskandar Muda, 570,000 
tons, both plants at Lhokseumawe in Aceh, 
northeastern Sumatra; and P.T. Pupuk Ku- 
jan, 970,000 tons in Tjikampek, West Java. 
In 1987, most urea producers were operat- 
ing near capacity. Construction of Kaltim's 
third 570,000-ton-per-year plant in Bontang, 
East Kalimantan, reportedly was on sched- 
ule for completion in mid-1988 and commer- 
cial production in early 1989. 

In the compound fertilizer sector, P.T. 
Petrokimia Gresik, which underwent sever- 
al phases of expansion, operated a large 
compound fertilizer complex in Gresik, East 
Java. The company has an annual capacity 
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of 1 million tons of triple superphosphate 
and 650,000 tons of ammonium sulfate fer- 
tilizer. It produced 1.5 million tons of com- 
pound fertilizer in 1987. 


MINERAL FUELS 


Coal.—Coal production continued its up- 
ward trend and reached another record- 
high level in 1987. Increased output from 
the Bukit Asam Mine in South Sumatra 
and several private coal companies in East 
Kalimantan and in the Bengkulu area of 
South Sumatra contributed most to the 
increase. 

Coal produced by state-owned Perusa- 
haan Umum Tambang Batubara (P.N. Ba- 
tubara) at the Ombilin Mine in West Suma- 
tra declined from 710,000 tons in 1986 to 
506,000 tons because of equipment failures 
and other problems caused by prolonged 
heavy rain. Coal produced by state-owned 
P.T. Tambang Batubara Bukit Asam at the 
. Bukit Asam Mine in South Sumatra rose 

from 1.0 million tons in 1986 to 1.4 million 
tons, of which 78% came from the Muara 
Tiga deposit and the remainder from the 
Air Laya deposit where mining was started 
in April. Construction of the Tarahan coal 
terminal at the southern tip of Sumatra, 
part of the Bukit Asam expansion, was 


taken over by Balast Nedam BV of the 


Netherlands from a British-Canadian con- 
sortium and was expected to be completed 
by 1989. 

Coal production by six private coal com- 
panies including C.V. Fadjar Bumi, C.V. 
Baiduri Enterprise, P. T. Kitadin Corp., P. T. 
Tanito Harum in East Kalimantan, and 
P.T. Bukit Sunur and P.T. Danau Mas 


Hitam in Bengkulu Province was estimated. 


to be 978,000 tons in 1987. Coal produced by 
these companies mostly was either exported 
or consumed by domestic cement plants in 
South Sumatra. 

P.T. Allied Indo Coal, a foreign coal con- 
tractor, reportedly completed a road for 
hauling coal from its Parambahan Mine to 
the nearby Ombilin Mine in October. It 
started coal production at an initial rate of 
300,000 tons per year in November. Some of 
the Parambahan coal was exported to Ma- 
laysia in 1987. 

P.T. Kideco Jaya Aguny (KJA), another 
foreign contractor, was developing a new 
coal mine at Samarangau in East Kaliman- 
tan and planned to begin production at 
300,000 tons per year in 1988. KJA, which 
discovered coal reserves of 683 million tons 
in the Pasir deposit in October 1983, was a 
consortium of four companies from the 
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Republic of Korea led by Samchuk Consoli- 
dated Coal Mining Co. Most of the coal 
produced by KJA initially would be deliv- 
ered to the Suralaya powerplant in West 
Java. However, some coal will be exported 
when the output reaches 2 million tons per 
year in 1992. 

After 5 years of exploration, P.T. Kaltim 
Prima Coal (KPC), also a foreign contractor, 
discovered a large, high-volatile bituminous 
coal reserve with a low ash, low sulfur, and 
high calorific value. The reserves are in the 
Pinang Coalfield, 20 kilometers from a 
deepwater port site on the east coast, north 
of Samarinda, East Kalimantan. According 
to KPC, coal reserves of six major coal 
seams and numerous minor seams were 
estimated at 150 million tons and were 
amenable to open pit mining. KPC, a joint 
venture of Conzinc Rio Tinto Ltd. of Austra- 
lia and British Petroleum Ltd. of the United 
Kingdom, reportedly was conducting a mar- 
ket study for exporting most of the coal to 
Asian countries. KPC planned to start pro- 
duction in 1988. 

Petroleum and Natural Gas.—Because of 
the OPEC quota, Indonesian crude oil pro- 
duction decreased slightly from that of 1986 
but exceeded the OPEC quota of 1.133 
million barrels per day. The output of crude 
oil, excluding condensate, averaged 1.24 
million barrels per day compared with 1.26 
million barrels per day in 1986. However, 
the output of condensate rose to an average 
of 153,000 barrels per day from 133,000 
barrels per day in 1986. 

In 1987, Indonesia exported 57% of its 
crude oil output, including condensate, 
principally to Japan, the United States, and 
the Republic of Korea, in order of value. 
Exports of crude oil and condensate in 1987 
totaled 292 million barrels compared with 
327 million barrels in 1986. Despite a de- 
cline in the volume of exports, export earn- 
ings for crude oil and condensate rose to 
$6.1 million from $5.4 million in 1986 be- 
cause of higher prices. According to an 
industry source, the decline in exports was 
caused by OPEC restraints, low overseas 
demand, and increased crude oil consump- 
tion by domestic refineries. The export 
prices of Indonesian heavy crude oils were 
adjusted upward in August 1987 from 
$14.88 to $15.62 per barrel for Bima crude, 
from $15.60 to $16.10 for Duri crude, and 
from $17.10 to $17.20 for Cinta crude. The 
export price of Minas light crude remained 
at $17.56 per barrel in 1987.12 

Asamera Oil Indonesia Ltd. reportedly 
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proved 15.4 million barrels of oil and 201 
billion cubic feet of gas reserves at the 
Corridor block in South Sumatra after dis- 
covery in 1985. Asamera Oil and Bow Val- 
ley Industries of Canada, which signed a 
production-sharing contract with PERTA- 
MINA, the state-owned oil and gas compa- 
ny, for joint exploration and development of 
oil and gas in 1988, began a 15-well develop- 
ment project. Commercial production was 
scheduled to start at 8,000 barrels per day 
in 1988. The joint venture was owned by 
Asamera Oil, 54%; Bow Valley, 36%; and 
PERTAMINA, 10%. 

Oil and gas exploration continued its 
downward trend despite an improvement in 
the world oil market. The number of explor- 
atory wells drilled dropped sharply to 82 
from 156 in 1986, while seismic profiling 
declined to 27,730 kilometers from 28,734 
kilometers in 1986. However, drilling of 
development wells reportedly increased 
substantially in 1987. 

Encouraged by recovery of world oil 
prices, PERTAMINA signed seven new 
production-sharing contracts with foreign 
companies compared with three in 1986. 
The seven companies and their contract 
areas were Continental Oil Co. (Conoco) of 
the United States in the 43,944-square- 
kilometer Warim block onshore and off- 
Shore in western Irian Jaya; Britoil PLC of 
the United Kingdom in the 24,986-square- 
kilometer Sula block offshore central Su- 
lawesi; Occidental Oil Co. of the United 
States in the 22,650-square-kilometer Bu- 
reau block off the west coast of Irian Jaya; 
Conoco and Shell in the 18,903-square- 
kilometer area onshore and offshore Buton 
Island in southeast Sulawesi; Shell BV of 
the Netherlands in the 12,630-square- 
kilometer Asem-Asem block offshore South 
Kalimantan; a joint venture of Chevron 
Corp. and Texaco Inc. of the United States 
in the 12,000-square-kilometer Manui block 
offshore southeast Sulawesi; and Enim Oil 
Corp., a subsidiary of Southern Cross Ltd. of 
the United States, in the 1,137-square- 
kilometer Lomatang block onshore in South 
Sumatra. 

Natural gas production increased to a 
record-high level in 1987 owing to more 
output by Mobil Oil Indonesia (Mobil) from 
its Arun Gasfields in Aceh, North Sumatra. 
Mobil produced 759 billion cubic feet of 
natural gas accounting for 46% of the 
output. Mobil was followed by Roy M. Huff- 
ington Co., accounting for 22% and produc- 
ing 379 billion cubic feet of natural gas from 
its Badak Gasfields in East Kalimantan. Of 
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the gas produced, 58% was used for LNG; 
23% for producer consumption; 9% flared; 
8% for manufacturing nitrogen fertilizer 
materials; and 7% for use by cement, steel, 
and LPG plants, oil refineries, and the city 
gas and utility industries. Sales of natural 
gas totaled 1.2 trillion cubic feet in 1987.1: 

Indonesia remained the world’s largest 
producer and exporter of LNG in 1987. 
Production and exports of LNG rose 10% to 
866 trillion British thermal units or the 
equivalent of 407,000 barrels per day of 
crude oil because of new exports to the 
Republic of Korea. However, export earn- 
ings from LNG dropped 10% to $2.6 billion 
resulting from rebates to Japanese custom- 
ers for overcharges in 1986 and lower price 
in 1987. 

Indonesia made further progress in pro- 
duction and exports of LNG in 1987. Follow- 
ing the signing of a 20-year sales contract 
with the Republic of Korea in October 1986, 
Indonesia made its first shipment of LNG to 
that country in late 1986 at the rate of 2 
million tons per year. Additionally, it has 
exported more than 15 million tons of LNG 
per year to Japan since 1985. In March, 
another 20-year sales contract was signed 
with Taiwan for PERTAMINA to supply 1.5 
million tons per year of LNG to the Chinese 
Petroleum Co. beginning in 1990. The LNG 
pricing formula for Taiwan reportedly was 
identical to that of Japan. In August, PER- 
TAMINA also signed a sales contract with 
Chubu Electric Power Co. of Japan to sup- 
ply LNG to the company over a 3-year 
period at an annual rate of 700,000 tons 
beginning in October 1987. 

To increase production capacity for in- 
creased exports of LPG to Japan, PERTA- 
MINA awarded two construction contracts 
to two Japanese companies in February. A 
$700 million contract for a 1.6-million-ton- 
per-year plant at Arun in Aceh, North 
Sumatra, reportedly was awarded to a con- 
sortium led by JGC Corp. The other con- 
tract was awarded to Chiyoda Chemical 
Engineering & Construction Co. for a $179 
million, 350,000-ton-per-year plant in 
Bontang, East Kalimantan. Both plants 
were scheduled for completion in 1988. Un- 
der a contract signed in July 1986 with 
seven Japanese importers, Indonesia was 
expected to supply 1.95 million tons of LPG 
over a 10-year period beginning in 1988 or 
1989.14 A $400 million contract to build a 
1.5-million-ton-per-year LNG train at the 
Badak LNG plant in East Kalimantan was 
expected to be awarded in early 1988. 
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!' Economist, Division of International Minerals. 

Where necessary, values have been converted from 
Indonesian rupiah (Rp) to U.S. dollars at the rate of 
Rp1,644 = US$1.00 

3Far Eastern Economic Review (Hong Kong). V. 139, No. 
7, Feb. 18, 1988, p. 75. 

*U.S. Embassy, Jakarta, Indonesia. State Dep. Airgram 
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The Mineral Industry of 
Iran 


By Lloyd E. Antonides! 


Iran's mineral industry continued to play 
a very prominent role in the economy of the 


country and even of the world. Petroleum 


remained the dominant mineral commodi- 
ty. Oil production and prices were up in 
1987, although prices weakened toward 
standard calendar yearend. Based on the 
limited information available, oil-generated 
revenues of about $12 billion* provided 
nearly one-third of the Government's total 
estimated revenues of about $37 billion and 
export oil sales were 75% to 85% of the 
country's total foreign exchange earnings of 
$12 billion to $13 billion in Iran's year 
ending March 20, 1988, here called fiscal 
year (FY) 1987. Iran was the world's sev- 
enth largest oil-producing country. In the 
Organization of Petroleum Exporting Coun- 
tries (OPEC) it was the second largest after 
Saudi Arabia, providing 4.296 of the world's 
total production, compared with Saudi Ara- 
bia's 7.3%. Iran was in the top six countries 
in terms of oil reserves.? 

Non-petroleum minerals and metals pro- 
duction apparently also increased. Iran 
ranked among the top 15 countries in pro- 
duction of cement, sulfur, and marketed 
natural gas. Gas reserves were estimated at 
about 1896 of the world total, second only to 
those of the U.S.S.R. However, the natural 
gas and most of the cement were consumed 
domestically. Other crude mineral produc- 
tion important to Iran's economy included: 
coal; chromite; ores containing copper, iron, 
lead, manganese, and zinc; and a number of 
industrial minerals. Metal production im- 
portant to the Iranian economy included 
steel, aluminum, and copper. The steel in- 
dustry consumed all the domestic iron 
ore produced and most of the coal; copper 
smelting used most of the copper minerals. 
On the other hand, aluminum smelting 


used imported raw material. Noteworthy 
metal and nonoil mineral exports included 
copper and copper concentrates, lead and 
zinc concentrates, chromite, manganese ore, 
cement, sulfur, celestite, turquoise, and 
apparently coal. 

Almost 800 mines employed almost 75,000 
people, according to press reports of Gov- 
ernment figures. Projections of other re- 
portedly Government data indicate produc- 
tion of almost 50 million tons of about 35 
nonoil raw minerals in FY 1987. Private 
firms and cooperatives were reported to 
operate about one-half of the producing 
units, with about one-third of the work 
force; the balance was presumably Govern- 
ment operated. It was unclear as to owner- 
ship of the units and whether any of these 
figures included the extractive metallurgi- 
cal sector. 

The estimated value of Iran’ s total nonoil 
mineral and metal production was in the $1 
billion range in FY 1987 based on that 
tonnage and reports that Esfahan Province 
alone produced 7 million tons worth $150 
million in FY 1986. The Mines and Metals 
Minister was quoted as saying metal and 
nonoil mineral exports totaled 486,000 tons, 
which generated income of $90.3 million in 
FY 1987, 6.2% more than in 1986. Copper, 
coal, and chromite were especially mention- 
ed. The 1986 value was reported to be 22% 
higher than in 1985. 

The domestic economy was strongly af- 
fected by the war with Iraq. Based on 
sketchy budget figures, the war siphoned 
off funds of probably $10 billion to $15 bil- 
lion, roughly equal to the revenues from 
oil production. Nevertheless, the coun- 
try seemed to cope with the conflict well 
enough to continue developing, expanding, 
and rebuilding its economy while working 
toward self-sufficiency in manufacturing 
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as well as in raw and basic materials. Gross 
domestic product (GDP) was estimated by 
several sources to be more than 9 trillion 
Iranian rials which, however variously con- 
verted, was equivalent to well over $100 
billion. Reportedly, the GDP showed an 
increase of about 1% to 2% in 1987, al- 
though the currency measure used was 
unclear. With Iran's population at about 50 
million, such figures indicate a comfortable 
per capita GDP of about $2,000. However, 
reports said industrial output failed to im- 
prove because of increased diversion to war 
production. Some commodities were ration- 
ed. These included not only gasoline and 
kerosene, at least partly due to refinery war 
damage, but also meat and some other basic 
foodstuffs in short supply for unexplained 
reasons. Shortages of some normally im- 
ported industrial supplies and equipment 
reulted from the war demands on foreign 
exchange. Prices for consumer goods prob- 
ably rose 20% to 25% although Government 
officials claimed the rate was held to 15%, 
while critics contended it was 40% to 50%. 
Unemployment was indicated by several 
sources to be about 30% of a work force 
numbering almost 15 million, but there was 
a shortage of skilled labor. 

A reported trade-balance estimate for FY 
1987, made in March 1988, showed a posi- 
tive balance of $1 billion, based on $10.5 
billion in exports and $9.5 billion in im- 
ports. For FY 1986, the comparable figures 
indicated a deficit of $2.5 billion, with ex- 
ports at $7.5 billion and imports at $10 
billion. 

Foreign debt was apparently considered 
reasonable. Short-term, trade-related loans 
of about $3 million and other larger foreign 
claims were offset by Iran’s own sizable 
claims to funds and other assets that had 
been blocked since shortly after the start of 
the 1979 revolution. These claims continued 
to be resolved in various courts and confer- 
ences. Foreign exchange reserves in banks 
rose during the year and were believed to be 
comfortable at about $6 billion at yearend. 
Iran’s other foreign assets and claims may 
exceed that figure. Partial payments on 
some claims, such as the $300 million paid 
by France and the $451 million paid by the 
United States in late 1986 and early 1987, 
helped to increase foreign exchange hold- 
ings, as did the higher oil export revenues. 

The international political events that 
affected the economy most were those relat- 
ed to the Iran-Iraq war. Iran continued to 
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resist all pressures to comply with United 
Nations resolutions on a cease-fire and in- 
stead stepped up its war activities. There 
were also diplomatic difficulties with other 
neighbors and Western European countries. 
After Kuwaiti tankers were reflagged as 
U.S. vessels in May, U.S. Naval forces, as 
well as those of other European nations, 
took action to protect neutral shipping in 
the Persian Gulf and a major military 
confrontation developed, particularly with 
the United States. In July, France severed 
relations over a diplomatic dispute and 
asked French companies and other Europe- 
an countries to stop purchases of Iranian 
oil. At the end of October, the U.S. Presi- 
dent by executive order banned imports of 
Iranian oil and other goods not already 
under contract. The United States also 
expanded its list of items banned from 
export to Iran. The Government claimed 
the actions were due to a number of rea- 
sons: a sudden and large rise in oil imports 
from Iran that caused concern over U.S. 
energy security; the suspicion that Iran’s 
hard-currency revenues were supporting 
terrorism and in prolonging refusal to con- 
sider a cease-fire; Iran’s continued attacks 
on neutral shipping; and the escalating 
engagements between Iranian and United 
States forces. The United States also pres- 
sured other countries to join the oil embar- 
go, especially Japan. Although no formal 
action was taken, Japanese purchases prob- 
ably were reduced. However, the calendar 
year ended with the Iran-United States 
confrontation appearing to stabilize. 

Iran and the U.S.S.R. enhanced their 
relations at several conferences. There was 
agreement on new and renewed technical 
help for several projects such as the Esfa- 
han steel mill, and discussions continued on 
using U.S.S.R. pipelines to export Iranian 
oil through Black Sea ports and on joint- 
venture oil drilling in the Caspian Sea. 

Internally, Iran’s commercial-industrial 
structure consisted of a mixture of govern- 
ment organizations, parastatal founda- 
tions,” cooperatives, and private companies 
and individuals. This system together with 
a framework of old, new, and revised laws, 
regulations, decrees and other documents, 
apparently was a puzzle to Iranians as well 
as foreigners. It was considered by many to 
be very detrimental to the economy and to 
dampen hopes for its improvement. A start 
at resolving the situation apparently was 
under way. Work reportedly had begun on 
drafting new laws and regulations that 
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better defined the legal status, functions 
and relationships of the various elements. 
In October, a new oil act formally placed all 
oil-related operations under Government 
authority and defined the functions of the 
Ministry of Oil. Also a new holding compa- 
ny was formed to coordinate several compa- 
nies within the jurisdiction of the Ministry 
of Mines and Metals. 
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Information on the mineral industry in 
Iran was simply not available from Govern- 
ment and/or private industry associations 
as in most other countries. Thus, much of 


the information presented here is based on 


reports from a number of publications, es- 
pecially Middle East Economic Digest (Lon- 
don) and Mining Journal/Mining Magazine 
(London). 


PRODUCTION AND TRADE 


Despite continued Iraqi attacks on Iran- 
ian petroleum facilities throughout the 
year, crude oil production reportedly aver- 
aged 2.4 million barrels per day (bbl/d) 
worth possibly $11 billion to $13 billion. 
That was a 20% increase in quantity over 
1986 and 1 million bbl/d barrel per day 
increase over that announced for 1981, the 
first full year of the Iran-Iraq hostilities. 


Revenues in 1987 were proportionately 


higher due to higher oil prices. Iran export- 
ed an average of 1.7 million bbl/d of crude 
oil in 1987 about the same quantity as in 
1986. The exported oil was worth close to 
$10 billion, a significant increase in value. 
Markets were principally Japan, Europe 
(mostly the Netherlands, Italy, France, and 
Spain), the United States, and Turkey. 

In the first 6 months of 1987, U.S. imports 
from Iran averaged 180,000 bbl/d at a total 
period cost of $810 million, whereas for the 
entire previous year imports averaged only 
93,000 bbl/d at a total period cost of $505 
million. In July, imports escalated to 
632,000 bbl/d at a cost of $357 million for 
that month alone. Such a sharp, high rise in 
imports—together with continuing political 
confrontations and military engagements— 
resulted in a U.S. ban, effective October 29, 
on imports of Iranian oil and other goods 
not already contracted. However, that still 
allowed sizable U. & imports of Iranian oil 
to continue at least through yearend. After 
France broke diplomatic relations in July 
and asked French companies not to buy 
Iranian oil, Iran decided to counteract the 
loss of markets in those two countries and 
sought buyers in northwestern Europe. This 
was done by shipping 13 million barrels of 
unsold crude oil to Rotterdam, Netherlands, 
where it could be sold at the lower basis of 
c.i.f. rather than f.o.b. in the Persian Gulf. 
Crude stored in tankers at Rotterdam was 
offered at a discount of $1.00 to $1.20 less 
than the f.o.b. price in the Persian Gulf. Far 
East buyers, particularly Japan, then re- 
quested price parity with European buyers 


and reduced their Persian Gulf liftings by 
one third, or about 100,000 bbl/d to pressure 
the National Iranian Oil Co. (NIOC) for 
price reduction. 

Iran continued to rely on imports for 
much of its requirements for middle- 
distillate products. Capacity expansions at 
the Tehran, Esfahan, Bakhtaran and Lavan 
refineries had not offset the loss caused by 
the destruction in 1980 of the nation’s 
largest refinery at Abadan. In 1987, Iran 
imported approximately 330,000 bbl/d of 
middle distillate products derived from cus- 
tom processing arrangements involving 
450,000 bbl/d of Iranian crude oil. About a 
dozen refiners were involved in these 3- to 
12-month agreements, which individually 
covered processing up to 80,000 bbl/d but 
mostly between 20,000 and 45,000 bbl/d. 
Refineries that participated were apparent- 
ly scattered throughout the world, includ- 
ing the Republic of Korea, Singapore, Yem- 
en (Aden) and Spain as well as African and 
Western Hemisphere countries. Iranian 
crude was exchanged for petroleum prod- 
ucts at a rate of 1 barrel of crude oil for 0.7 
barrels of products. To supplement these 
crude-for-product agreements, Iran pur- 
chased an additional 70,000 bbl/d of middle 
distillates on the open market in 1987. 
Refined products started to enter from the 
U.S.S.R. through the Caspian Sea Port of 
Bandar Anzali for pipelining to Rasht and 
further distribution by pipeline and other 
means. 

Countertrade apparently was increasing- 
ly emphasized by Iranian officials, especial- 
ly by payment in oil fcr imports. However, 
the practice was reportedly extended to 
nonoil exports. In late 1985, the Bank Mar- 
kazi (central bank) estimated that up to 
40% of Iranian trade involved countertrade, 
only one-half of which was traditional bar- 
ter. The proportion of countertrade was 
likely to have increased since then. At least 
several Eastern European countries, India, 
and Pakistan were said to have been involv- 
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ed in 1987. 

Gross production of natural gas reported- 
ly was up and exceeded 1.1 billion cubic 
feet. About one-half of this output was con- 
sumed in satisfying industrial, residential, 
and electric power demands. Most of the 
remaining gross production was reinjected 
for pressure maintenance in oilfields. Less 
than 0.2 billion cubic feet were flared or 
vented. 

Nonoil minerals and metals production 
also was reported higher for the year, es- 
pecially for some key commodities. Steel 
and coal production were said to have in- 
creased 15% and 13%, respectively, over 
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the first 10 months, to 1.1 million and 
540,000 tons, respectively. Steel production 
for the year was later reported at 1.5 
million tons. Substantial production in- 
creases also were claimed for copper concen- 
trate and metal. 

Nonoil minerals and metals exports were 
announced by the Mines and Metals Minis- 
ter to be up 6.2% in value to $90.3 million. 
The Minister cited copper, coal, and chro- 
mite in particular. 

The following tables may not reflect data 
mentioned in the text due to lack of reliable 
confirmation at time of preparation. 


Table 1.—Iran: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 
METALS 
Aluminum metal, primary ingot 39,200 342,400 43,000 740,000 39,800 
chromium: Chromite, mine output, gross weight? 48,000 59,000 56,000 56,000 56,000 
pper: 
M output, Cu content 57, 600 43,300 50,000 60,000 60,000 
etal: 
Smelter output, primary blister 8,500 47,900 60,000 60,000 60,000 
Refinery output, primary refined 10,000 5,000 12,000 12,000 12,000 
Iron and steel: 
Iron ore, mine output: 
Gross weight®_______ thousand tons 1,700 2,100 2,800 2,800 2,800 
Fe content do— 950 1,550 1, 600 1, 600 1, 600 
Metal: 
Pig iron do— 240 250 250 250 250 
Steel, crude®______________ do- 1.200 1,200 900 900 900 
Lead, mine output, Pb content 318,500 319,900 21,600 21,600 21,600 
Manganese, mine output, gross weight“ 000 66,000 55,000 55,000 55,000 
Molybdenum, mine output, Mo content 500 500 500 500 500 
Zinc, mine output, Zn content 39,500 41,100 50,000 36,000 36,000 
INDUSTRIAL MINERALS 
Asbestos, conentrate®__§________________ 2,500 2,500 2,500 3,000 3,300 
Barte- oea onn y o». 85,000 90,000 90,000 90,000 90,000 
Boron: Borax? ______________________ 700 700 1,200 1,200 1,200 
5 hydraulic thousand tons €10,000 11,803 12,464 12,273 12,300 
ays: 
Bentonite NP nes IE E S 14,000 35,000 27,000 €27,000 27,000 
Kaolin and fire cla) 260,000 622,000 429,000 430,000 430,000 
F ³» y 24, 33,000 ,000 32,000 32, 
Fluorspar: Fluorite |... 22s 3,300 3,300 3,300 3,300 3,300 
Gem stones: Turquoise kilograms. _ 37,444 37,073 34,671 *35,000 35,000 
Gypsum _______________ thousand tons 8,637 9,666 8,384 *8,400 8,400 
Lime cell ð ð n P EE do- 650 650 1650 650 650 
Magnesium compounds: Magnesite _________ 15,000 15,000 75,000 5,000 5,000 
7!ôö%§5ède o DA tee EA 300 565 820 *820 820 
Nitrogen: N content of ammonia __________~_ €28,800 €21,400 27,100 65,900 119,200 
Pigments, mineral, natural iron oxide 3,500 9,100 4,300 “4,300 4,300 
Salt, rock -—-----------—- thousand tons 682 691 703 €700 700 
Sodium compounds, n.e.c: Caustic sda 12,500 12,000 12,000 12,000 12,000 
Stone, sand and gravel:* 
Crushed: Limestone _ _ _ _ _ — thousand tons_ _ 12,948 11,574 15,430 16,000 16,000 
Dimension: Marble, granite, travertine do- ,900 3,072 3,291 3,300 3,300 
Strontium minerals: Celestite 121,000 23,000 720,000 : 22,000 
Sulfates, natural: 
Aluminum-potassium sulfate (alum) __ 2,500 12,000 12,000 12,000 12,000 
B Sodium sulfate (mineral not specified)? |... 12,000 12,000 12,000 12,000 12,000 
ulfur: 
Native thousand tons 20 30 30 30 30 
Byproduct of petroleum and natural gas 
do. ___ 16 130 150 r €250 300 
Mr oe Sy hs do. _ __ 36 160 180 280 330 
Sulfuricacid*.. do- 150 200 200 200 200 
Tale lr le er ae RI RT 5,100 35,400 30,800 *31,000 31,000 


See footnotes at end of table. 
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Table 1.—Iran: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986P 1987* 


Coal 22e nuce thousand tons_ _ 1800 1907 11, 270 1.262 1.275 
e Rn da 7990 7949 7399 349 375 
Gas, natural: 
Gross million cubic feet T908.000 1,077,000 1,257,000 1,165,000 1,200,000 
Ml ee „ do 1827000 494,000 661,000 557,000 596,000 
at ul 
ali thousand 42-gallon barrels... 12,900 8,600 3,600 3,500 7,800 
Petroleum: 
Crude oA do. ... 890,600 793,510 T821,250 742,775 885,490 
Refinery products: 
Gasoline, motor do... T28 835 734, 675 24,820 25,915 20,000 
Kerosene and jet fuel! do- 135,770 142,705 24,820 25,185 20,000 
Distillate fuel oil |... do- 152,925 157, 305 75,555 80,800 65,000 
Residual fuel oi do____ 160,225 186,870 68,985 74,095 60,000 
% EE do... r29 200 181,025 35,405 35,040 30,000 
Total do 206,955 252,580 229,585 240,585 195,000 


1Data are for fiscal year beginning Mar. 21 of that stated, except those for Mineral Fuels and Related Materials,” 
which are for standard calendar years. Table niuc data available through Oct. 1, 1988. 

3In addition to the commodities listed, othe of crude construction materials (such as common clays, sand and 
gravel, and other varieties of stone) are ee but output is not reported, and available information is inadequate to 
make reliable estimates of output levels. Mine output may be mine run and/or hand-selected ore, and/or concentrates 
from mill-concentrator, unless otherwise specified. 


* Reported figure. 


Table 2.—Iran: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985 1986 ; KE 
gnos Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Semimanufactures ut 8 8 
Chromium: Ore and concentrate 317 ae 
moppar 
tte and speiss including cement 
wa EEA ] ùſ ENET ed 492 — All to Greece. 
Metal including alloys: 
SCC oe eec 49 261 — West Germany EA 2 42. 
Unwrou ght 2 25,492 — West Germany 11,34 Basie 
Luxembourg 9, 
Gold: Metal including alloys, unwrought 
and partly wrought — _ -troy ounces. 707 eae 
Iron and steel: Metal, crap 594 2,360 — All to Japan. 
Lead: Ore and concentrate 18,404 5,698 — Greece 2,850; France 2,848. 
Molybdenum: Ore and concentrate 262 152 — West Germany 77 United King - 
om 7 
Platinum group metals: Waste and 
„ LN value, thousands $121 aes 
ver: 
Ore and concentrate do— zi $126 me Spain $102; France $24. 
Waste and sweepings?_ _ __ _ do... $21 $391 La to Netherlands. 
2. Metal including alloys, unwrought .. un 60 60 
c: 
Ore and concentrate |... 2 --- 21,443 2,280 oe All to West German 
Ash and residue containing zinc . .. — — 481 1,009 — West Germany 430; Belgium- 
Luxembourg 364; France 215. 
Zirconium: 
Ore and concentrate 13,625 NA 
dem including alloys, unwrought .. — a= 20 aS All to Italy. 
er: 
Ores and concentrates 
value, thousands $991 m 
Ashes and residues 487 ares 


See footnotes at end of table. 
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Table 2.—Iran: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 
xd ganed Other (principal) 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
aeni Corundum, emery, pumice, 


Dea E ee One MN do 1 1 
Dust and powder of precious and semi- 
precious stones gnc tea | diamond 
value, thousands $8 ET 
Grinding and polishing wheels and 
stones do... $2 are 
Clays, Grade 32322 8 5 1 _. All to Italy. 
Diamond: 
Gem, not set or strung 
value, thousands $17 $526 $523 France $3. 
Dust and powder: 
Natural do— 319 a 
Synthetic do... $88 $178 $173 
Magnesium compounds, unspecified .... — e 1 1 
Precious and N stones other 
ond: 
Natural!!! value, thousands 312 $49 or Taiwan $38; West Germany $9. 
Synthetic do— — $4 "e 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,104 2,569 (*) Italy 1,387; Japan 1,090. 
Workelll _ Lae 86 ($) West Germany 20; Italy 15. 
Limestone other than dimension 
value, thousands $2 e 
Sulfur: Elemental, crude including native 
and byproduct —-------------- 13,146 11,545 -- All to Thailand. 
Other: Crude --—-------------- oe 100 — All to Japan. 
MINERAL FUELS AND RELATED 
MATE 
al neluding briquets and litter Zoos 63 — All to United Kingdom. 
etroleum: 
Crude thousand 42-gallon barrels_ - 1257, 860 283,892 33,957 Japan 91, 675; Netherlands 
; Spain 24, 203. 
Refinery E 
Gasoline do- 461 144 — All to eii 
Distillate fuel oil do.. 10 90 a All to oslavia 
Residual fuel oil . _ .. — — — do— 11, 627 192 n Belgium: uxembourg 176; Italy 


TRevised. NA Not available. 

1Table prepared by Virginia A. Woodson. Owing to a lack of official trade data published by Iran, this table should not 
be taken as a complete presentation of Iran’s mineral exports. These data have been ee from various sources, 
which include United Nations information and data published by partner trade countries. Unless otherwise specified, 
data are compiled from trade statistics of individual trading partners. 

May include platinum-group metals. 

3Unreported quantity valued at $44,000. 

*Less than 1/2 unit. 


Table 3.— Iran: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 ; 
7 9 Other (principal) 
METALS 
Alkali and alkaline-earth__________ 2 ae 
Aluminum: 
Oxides and hydroxides 3 26,152 14,897 2a Italy 12,876; West Germany 873. 
Metal including alloys: 
Unwrou ght 2,171 26 E All from Pakistan. 
Semimanufactures 112,597 7,673 184 Switzerland 3,099; Belgium- 
Luxembourg 1,562. 
Antimony: Oxidee s 67 — 
Chromium: Oxides and hydroxides _ — 189 219 NN United Kingdom 114; Japan 102. 
Cobalt: Metal including alloys, all forms Kt 5 -— Italy 3; West Germany 2. 


See footnotes at end of table. 
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
N coe Other (principal) 
METALS —Continued 
Copper: 
Oxides and hydroxides .. an 7 e United Kingdom 6; Belgium- 
Luxembourg 1. 
Meta E UE 459 1 All from West Ge 
nwrought______________ ae m West Germany. 
Semimanufactures ________— 149,581 16,180 3 West Germany 7,303; Ja 
4,469; Yugoslavia 1,940. 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands TA $6 -— All from United Kingdom. 
Iron and steel: 
Iron ore and concentrate excluding 
pyrite 8 14 areas 
Metal: 
Pig iron, cast iron, related mate- 
CC A 1,404 1,999 _. Italy 928; West Germany 573; 
Esci Sweden 233. 
erroalloys: 
Ferrochromium .......- acs 66 _. West Germany 36; France 30. 
Ferromanganese_ — — — — — — — 12,043 768 me Norway 551; Sweden 147; West 
Ferrosilicon_ - --—-—-—----—-—- zb 460 zi ANE from om Yugoslavia 
Unspecified. — 327 2,064 S Morva Mey ies Germany 843; 
weden 
Steel, primary form T998 328 156,783 — Au 90; vost 5 
„633; Belgium-Luxemborurg 
11.375. 
e "T 
, , angies, pes, 
sections 1859, 801 90,744 TM 92579028 35,922; Mire N N 
Universals, plates, sheets 1, 300, 500 390,164 io) Japan 216 216 500358 8; Spain in 65, ,638; 
Hoop and stri zd —— 177,410 23, 591 — Ja apan 10, ,161; 61. West Ge Germany 
Rails and accessories 110,990 4,613 is depen jud Age N 
ustria 
M AA 129, 209 11.041 — d open 6, 122 5 jum-Luxem- 
urg 1, (44; Wes rmany 
910. 
Tubes, pipes, fittings —---—-— T242,501 182,052 9 dda 1265 "id i 
Castings and forgings, rough 11,250 930 EE dien 860; Weste Germany 68. 
Lead: 
Oxide s 126 28 — All from United Kingdom. 
Metal including alloys: . 
nwrought____________ cs 11,170 5,708 —— Italy 5,703. 
Semimanufactures 31 31 _. Japan 25; United Kingdom 4. 
esium: es including alloys: a 
ie duum 
Semimanufactures. ~~ 19 17 _. Switzerland 16. 
Unspecifieeddtlt. 3 T 
Manganese: 
Ore and concentrate, metallurgical- 
55 33 ˙ eee ae s oes 
Oi aetna ee UEM des 
Mercury -------—-— und flasks_ . 174 64 = Spain 58; Japan 6. 
Molybdenum: Metal includi alloys, all 
IoFma nuc ee es EE N 1 -— All from Belgium-Luxembourg. 
N 15 rel: Metal inciucing alloys: ad i pr er 
nwroughntktlte. as rom West Germany. 
Semimanufactures. _- 36 15 m T" N 7; United King- 
om 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 81.379 3201 TNR Mee 5 $158; Switzer- 
Selenium, elemental... .......- Em 5 = All from United Kingdom. 
Suver “a ee alloys, unwrought 
and partly wrought | 
value, thousands $578 $611 mS bre seth Wee 1 
ni gdom 
s pedir 5 11 28 Netherlands 23; Italy 4. 
nwrought ________________ ee etherlan 
- e FCC 7 26 -— All from West Germán: y. 
itanium: | 
Ore and concentrate |... za 131 -— All from Netherlands. 
Giese 295 348 ue 


See footnotes at end of table. 


United Kingdom 179; Japan 122; 
West Germany 47. 
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Table 3.— Iran: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Pu Metal including alloys, all 


Zinc: 


Metal including alloys: 
Unwrought ------------—- 


Semimanufactures |... 
Zirconium: Ore and concentrate 
Other: 

Ores and concentrate s 
Oxides and hydroxides ________~- 
Ashes and residues 
Base metals including alloys, all 
77; At 


Abrasives, n. e. s.: 
1 Corundum, emery, pumice, 
Artificial: Corundum .........- 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 


Grinding and polishing wheels and 
SONOS ß neA ceno 


Asbestos, crude „4b 


Gem, not set or es d 
ue, thousands 
Industrial stones . do- 
Diatomite and other infusorial eartn 


Fertilizer materials: 


Nitrogenounns ~~ — 
Phosphatic _____________ — 


Potassic. __.____________ 
Unspecified and mixed 


Graphite, natural 
x ax and plaster .... 


esium compounds: 
esite, crude _ 


ca: 
Crude including splittings and waste _ 
Worked including agglomerated split- 
VVV 
do eir mineral: Iron oxides and hy- 
roxides, processed 
Precious and semiprecious stones other 
than diamond: 


See footnotes at end of table. 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


Belgium-Luxembourg 1; United 
ingdom 1. 


United Kingdom 249; Belgium- 
Luxembourg 34. 


West Germany 1,126; Spain 
1,100; Italy 1,000. 

All from Italy 

All from Netherlands. 


All from Belgium-Luxembourg. 


West Germany 3; Italy 3. 


Italy 65; Spain 19. 
All from Italy. 


West Germany $4; United King- 
dom $3. 


West Germany 337; Yugoslavia 
204; United Kingdom 147. 

All from Italy. 

All from Netherlands. 

West Germany 1,286; Japan 806; 
Yugoslavia 500. 


United Il 416. 

All from i 

United Kingdom 824; West Ger- 
many 36. 

All from Austria. 


All from Switzerland. 
West Germany 19; Iceland 10; . 
Japan 10. 


France 9; Netherlands 4. 

All from West Germany. 

7165 ines 110, 411; Tunisia 

All from West Germany. 

Belgium-Luxembourg 1,529; 
Switzerland 249. 

West Germany 94; United King- 
dom 1. 

Wilden y 159; United 

om 11. 

All from Netherlands. 

Austria 2,000; Italy 50; West 
N 32. 

All from West Germany. 
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 


INDUSTRIAL MINERALS —Continued 


Salt and brine... 2... T2 839 
Sodium compounds, n.e.s 
Carbonate, manufactured 790,101 
Sulfate, manufacture 16,951 
Stone, sand and gravel: 
imension — a 
Crude partly worked GE 
Worked... =. 3 a k 243 
Gravel and crushed rocekͤ: kk 1,117 
Limestone other than dimension das 
Quartz and quartzite 182 
Sand other than metal bearing 460 
Sulfur: 
Dioxi de met 
Sulfuric acid. - 37 
Talc, steatite, soapstone, pyrophyllite 72 
9 
ET | 1,469 
8 not metal- bearing se 
MINERAL FUELS AND RELATED 
MATERIALS 
Papaa and bitumen, natural E 
Anthracite and bituminous —_ __ 231,638 
Briquets of anthracite and bituminous 
Lignite including briquets — - - - - - - 104 
Coke and semico ge 681 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42 gallon barrels_ — à) 
Gasoline DS 1,122 
Mineral jelly and wan do— —— 6 
Kerosene and jet fuel do... 11,452 
Distillate fuel oil -------- do— 6,698 
Lubricants. ~~... - do— 567 
Residual fuel oĩlss ___ do 62 
Bituminous mixture do Q3) 
Petroleum coe do- 72 


Sources, 1986 
1986 ; 
e Other (principal) 
864 — West Germany 359; United 
Kingdom 5. 
5 — All from West Germany. 
24 _— All from Sweden. 
89 -- Italy 38; aed Kingdom 5. 
9,367 ue ml 
17 UR m Japan. 
21 -—- Italy 16; Yugoslavia 4. 
20 € "e Germany 19; Switzerland 
12 -— All from West Germany. 
12 a United Kingdom 8; Japan 4. 
9,300 — All from Netherlands. 
26,850 -- Argentina 26,813. 
418,188 — Australia s" 800; United King- 
dom 3, 
81 — All from United Kingdom. 
18 2 Do. 
1 -- Mainly from United Kingdom. 
13 aa Bellum Leese 1; Neth 
ac um-Luxembourg 1; Nether- 
lands 1. 
10,084 ee 851060. ,121; Italy 1, 677; Japan 
8,709 T Italy 2,055; Japan 1,652. 
823 () France 107: Netherlands 88; 
United Kingdom 54. 
2 — All from United Kingdom. 
32 ees iios ead 21; United King- 
om 


"Revised. 
Table prepared by Virginia A. Woodson. Owing to a lack of official trade data published by Iran, this table should not 
be taken as a com pee presentation of Iran’s mineral imports. Unless otherwise specified, data are compiled from trade 


statistics of individual trading partners. 
Leas than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—The 50,000-ton-per-year 
(tpy) Iranian Aluminum Co. smelter at 
Arak, about 250 kilometers southwest of 
Tehran, apparently continued to produce at 
about 80% capacity and to work on expan- 
sion to 120,000 tpy by 1990. Imported alumi- 
na was used, probably principally from 
India. No further information was received 


on the damage inflicted on the plant by the 
Iraqi Air Force in 1986 or on plans for a 
second 120,000-tpy smelter at Bandar-e ’Ab- 
bas due for completion in the early 1990’s. 
Negotiations were reported under way 
between Iran and Eastern European coun- 
tries to establish plants for processing what 
was referred to as substantial aluminum 
mineral resources. The deposits referred to 
as alunite, bauxite, and nepheline-syenite, 
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were still being explored. Very large depos- 
its of alunite grading above 22% Al;O; in 
the northwest (Azerbaijan Provinces) were 
mentioned. However, the deposits of baux- 
ite were said to be more suitable for use 
as “hard clay," presumably for refractory 
brick. 

Chromium.—A number of chromite 
mines were reported to have produced 
about 56,000 tons of concentrate from three 
main areas: in the southeast, starting about 
100 kilometers east of Bandar-e 'Abbas and 
extending north about 100 kilometers; in 
the northeast, starting near Shahrud about 
300 kilometers east of Tehran and extend- 
ing east-southeast about 300 kilometers to 
southeast of Mashhad; and in the south 
about 100 kilometers east of Shiraz. Re- 
serves were estimated to total more than 
100 million tons at 30% to 50% chromite 
(Cr;O;). Major operations were Government 
owned and, according to reports, used un- 
derground mining with simple processing to 
produce a 60% chromite concentrate for 
export. 

Copper.—A large portion of the copper 
metal produced by the National Iranian 
Copper Industries Co. Sar Cheshmen com- 
plex, reportedly was exported. The complex 
was originally planned to meet only domes- 
tic needs. Consisting of an open pit, froth 
flotation concentrator, reverberatory smelt- 
er and electrolytic refinery, it is about 150 
kilometers southwest of Kerman, near tke 
center of a copper belt extending about 200 
kilometers northwest and 200 kilometers 
southeast. Through mid-1988, reports of re- 
serves ranged from 450 million tons proven 
at 1.296 copper with substantial other val- 
ues, to 1.2 billion tons with class and grade 
unspecified. 

Startup took several years in the early 
1980's. Design capacity was based on pro- 
duction of 145,000 tpy of refined copper. 
However, in 1985 "nominal" output capaci- 
ty was reported to be slightly higher: 15 
million tpy of ore, 515,000 tpy of copper 
concentrate plus 3,600 tpy of molybdenum- 
rhenium concentrate, 150,000 tpy of anode 
blister copper, and 170,000 tpy of cathode 
refined copper. In addition, annual capacity 
in byproducts was reported to be at least 30 
tons of nickel, 400 kilograms of gold, 22 tons 
of silver, and 20 tons of selenium. Judging 
from data in various publications through 
mid-1988, actual production in calendar 
1987 probably was slightly under 30% of 
"nominal" for mine, concentrator, and 
smelter,.but no more than 15% for the re- 
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finery. Since startup, reports have frequent- 
ly mentioned plans and/or investments to 
expand or upgrade parts of the complex. 
Most recently for example, the concentrator 
was to be expanded by 60,000 tpy and the 
smelter by 40,000 tpy by yearend 1988; 
smelter matte output was to be "doubled by 
1990"; refinery capacity was to be increased 
by 70,000 tpy in the near future. However, 
authoritative confirmation was lacking and 
production increases were not apparent; but 
the mention of starting metal exports sug- 
gested that some expansion was possibly 
completed. 

The Qaleh Zari Mine and concentrator, 
also state-owned, about 100 kilometers 
south of Birjand and about 250 kilometers 
northeast of Kerman in southern Khorasan, 
was reported to have produced 250,000 tons 
of 3.1% copper ore that yielded 70,000 tons 
of 22% to 27% copper concentrates contain- 
ing some gold and silver. The figures were 
questionable since less than one-half that 
quantity of that typical marketable grade of 
concentrate was possible from that tonnage 
and grade of ore. Also, if that ore production 
was an annual rate, the mine would have 
been one of Iran’s larger mines. Exports of 
copper concentrates have been regularly 
reported, however, probably from Qaleh 
Zari and mines other than Sar Cheshmeh. 

Other copper deposits are known to occur 
about 200 kilometers north and south of 
Qaleh Zari, as well as in the northeast, 
northwest and central areas of Iran. 

Ferrosilicon.—A $90 million ferrosilicon 
plant, reputed to be the first in Iran and 
largest in the Middle East, was reported to 
have been under construction since mid- 
1986 at Semnan, 175 kilometer: east of 
Tehran. However, in 1986 reports had men- 
tioned a new state company formed to build 
a high-priority 20,000-tpy plant at Azna, 
about 325 kilometers southwest of Tehran, 
to satisfy most of the gulf states needs. 

Gold.—In the Muteh area, about 150 
kilometers northwest of Esfahan, detailed 
exploration around existing mines reported- 
ly resulted in much larger gold reserves: 50 
million tons of sulfides containing 4 grams 
per ton (0.117 troy ounce per short ton). In 
1986, the Government announced reserves 
of 1.2 million tons grading slightly higher at 
the Muteh Mine where plans for a 200-ton- 
per-day ore-treatment plant had been re- 
ported even earlier. 

Iron and Steel.—The Esfahan steel plant 
continued to be the principal domestic pro- 
ducer of iron and steel as it had been since 
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startup in the early 1970’s. Built with Soviet 
technical help and equipment, it now has 
two blast furnaces and appreciable down- 
Stream facilities after several expansions 
and/or renovations. Similar work was re- 
ported to have begun again in 1987 with the 
arrival of Eastern European technicians 
and equipment, apparently to increase actu- 
al capacity from about 1.3 million tpy of raw 
steel bar up to an earlier design capacity of 
1.9 million tpy. However, usually reliable 
information also indicated that output at 
best approached only 900,000 tpy of crude 
Steel in 1987 due to many continuing prob- 
lems including shortages of parts, coal and 
coke skilled labor, and others. 

Although the Esfahan plant was probably 
the only major crude steel producer and the 
only one using iron ore, press reports attrib- 
uted a statement to the Ministry of Mines 
and Metals that 1.5 million tons of raw steel 
was produced countrywide in 1987. Another 
report mentioned a Government production 
announcement of 2.3 million tons of steel 
in different forms." The difference may 
have reflected additional production from 
various small scrap remelting operations 
and possibly the plant at Ahwaz. 

At Ahwaz, a second steel complex was 
originally designed in the early 1970's to 
produce 2.8 million tpy of steel in electric 
arc furnaces, processing scrap, and direct- 
reduced iron (DRI) apparently produced by 
three different natural-gas-fueled processes: 
Purofer, HYL, and Midrex. Although at 
least one Purofer unit was reportedly start- 
ed in 1977, the plant shut down in 1979 
perhaps at least partly due to political 
events. Since then, the complex has been 
periodically reported to be in final construc- 
tion, undergoing repair of damage by Iraqi 
forces (especially severe in 1985), or being 
expanded. The only reported production 
was 250,000 tons of raw steel in 1983. In 
1987, basic installations apparently consist- 
ed of six electric furnaces, of which at least 
one was war damaged and possibly repair- 
ed; two 400,000-tpy Midrex DRI units (out 
of three planned); and at least some part- 
ly completed 250,000-tpy HYL DRI units 
(out of four planned). Completion of the 
400,000-tpy third unit at Ahwaz, presuma- 
bly the Midrex DRI plant, continued to be 
on the Government's high-priority-project 
list, according to press reports. 

A third major steel complex costing $4.7 
billion was said to be scheduled for comple- 
tion in 1993 at Mubarakeh about 40 kilome- 
ters south of Esfahan and 20 kilometers 
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beyond the existing steel plant. Apparently 
this newest steel plant was originally sched- 
uled for completion in 1988 at Bandar-e 
'Abbas. Plans reportedly included electric 
arc furnaces using DRI from Midrex natu- 
ral gas units. The former were reportedly 
being supplied by the Italian prime contrac- 
tor Societa Italiana Inipianti S.p.A. and the 
latter by the Japanese firm Kobe Steel Ltd. 
Design output apparently was about 2.5 
million tpy of raw steel. 

Feed to the steel plants reportedly was 
planned to be primarily magnetite concen- 
trates transported by rail from existing and 
new open pit mines such as Choghart and 
Chadarmalu, respectively, centered just 
north of Bafq about 100 kilometers east of 
Yazd and midway between Esfahan and 
Kerman; and a new open pit, Golgohar, 
about 300 kilometers south of Bafq near 
Sirjan. Other deposits with some potential 
had been noted further south near Bandar-e 
Abbas, particularly Tangezagh; and also in 
the west just south of Arak about 250 
kilometers northwest of Esfahan, where 
Shamsabad and others were located. Known 
occurrences were also scattered between the 
northwest and the northeast as well. 

In addition, some concentrates and/or 
pellets had, at one time at least, been 
supplied to the Esfahan plant by India's 
Kudremukh project, which started in the 
1970’s as a joint venture with Iran. Continu- 
ing discussions regarding Iran's further par- 
ticipation were reported. 

Choghart was reported to have about 300 
million tons of reserves of magnetite “ore” 
of unspecified grade and to have been the 
major ore producer with output apparently 
more than 2 million tons of 56% Fe.Os in 
1987."* (Ore grades normally are reported 
as percent iron rather than iron oxide.) 
Nearby, the Chadarmalu Mine was various- 
ly reported to have 350 million tons of 
proven ore grading 59% iron and 1% phos- 
phorus and more than 2 billion tons of 
reserves of ore grading more than 56% 
Fe: Os. It was said to be planned for 
production of 3 million tpy of ore or at least 
1.5 million tpy of concentrates by 1990 for 
feeding the Mubarakeh complex. At Golgo- 
har, reserves of more than 1 billion tons 
were claimed and production was reported 
to be planned at 5 million tpy of ore, re- 
sulting in at least 2.4 million tpy of magnet- 
ic concentrates containing 70% iron and 
0.016% phosphorus, also for the Mubarakeh 
iron plant. Development of Golgohar start- 
ed in the 1960’s with Swedish technical as- 
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sistance that continued through 1987 albeit 
with some interruptions; startup had been 
scheduled for 1987. 

Lead and Zinc.—Many lead-zinc deposits 
make up Iran's significant known reserves 
of zinc. A large number were scattered in a 
band roughly 200 kilometers wide, extend- 
ing from the Angouran Mine, the largest 
producer, about 200 kilometers southeast of 
Tabriz and 100 kilometers west of Zanjan, 
southeasterly 750 kilometers to the Qanat 
Marvan Mine about 100 kilometers south of 
Kerman. There were two major concentra- 
tions within this zone: one centered north- 
west of Esfahan and the other east of Yazd. 
A narrower band of deposits ran northeast 
from the Yazd-Bafq center to Mashhad, and 
other deposits were north and east of Teh- 
ran. 

A number of mines were obviously active, 
based on reports of substantial and increas- 
ing exports of zinc and lead concentrates. 
Reports also indicated sitework had started 
and process plant contracts were being 
finalized with two firms from the Federal 
Republic of Germany. Lurgi GmbH was 
negotiating for an electrolytic zinc section 
and Mannesmann Demag for a lead section 
at a proposed $67 million smelting complex 
at Zanjan, which had been planned for a 
number of years. Design output of 40,000 
tpy of lead and 60,000 tpy of zinc was 
mentioned, with startup targeted for 1990. 
Other new smelters, especially a zinc plant 
with 14,000- to 24,000-tpy output in the 
Yazd-Bafq area, were also reported as being 
considered or under negotiation. 

Manganese.—Approximately five open 
pit operations were cited as collectively 
producing 55,000 to 60,000 tons of manga- 
nese ore in 1987, at least some of which was 
said to contain about 29% manganese, 
which needed no dressing. Reportedly, some 
production was exported, although statisti- 
cal data showed only imports. Apparently, 
the most important mines were about 50 
kilometers southwest of Tehran, although a 
major deposit was identified several years 
ago about 30 kilometers south of Qom and 
another report mentioned mining activity 
centered in the Yazd area. 

Titanium.—Titanium mineral deposits 
were reported found near Khanoodj' in 
southern Iran and described as “huge” 
reserves.“ Three million tons of massive il- 
menite and 20 million tons of mineral sands 
had been mapped. 
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INDUSTRIAL MINERALS 


Asbestos.—Although asbestos, as well as 
chromite and magnesite, was known to 
occur in ophiolitic rock environments in 
Iran and nearby countries, one of the few 
published reports of Iranian production 
stated that in 1987 3,300 tons of fiber was 
extracted from 53,000 tons of ore grading 
3% to 8% fiber mined south of Birjand. The 
report cited reserves estimated at 50 million 
tons of dunitic rock grading 5% to 10% 
asbestos but prospecting since 1985 indicat- 
ed many times as much tonnage. This may 
be the same major deposit identified in a 
1977 report, about 275 kilometers northwest 
of Zahedan, which is the same area. In 1986, 
a 50-million-ton reserve of asbestos ore was 
also reported near Tabas, 230 kilometers 
northwest of Birjand. A 1985 report on Iran 
showed 55,600 tons of asbestos being mined 
during FY's 1981 and 1982; and a 1987 
report gave production of 2,500 tons of 
asbestos concentrate in 1986. 

Cement.—Negotiations for construction 
of two new cement plants in the northeast 
were reported being finalized by Bojnurd 
Cement Co. and Khorassan Cement Co. 
with Japanese firms. Each plant was to 
have a capacity of 2,000 tons per day. Total 
cement capacity in Iran for 1987 was about 
16 million tpy according to a Government 
official. Production was reported elsewhere 
at about 12 million tpy. 

Fertilizer Materials.—Plans were report- 
ed for using "Esfordi" apatite (a phosphate 
mineral) to make phosphoric acid for do- 
mestic consumption by 1990. 

Strontium.—Reported to be one of the 
largest such deposits in the world, the 
celestite seam at Nakhjir, about 150 kilome- 
ters southeast of Tehran, has been a major 
source of strontium since 1977. It apparent- 
ly was discovered (and mining began) in the 
late 1960’s, as an outcrop in a sedimentary- 
evaporite series in the northwestern part of 
the Great Salt Desert (Dasht-e-Kavir). Re- 
serves were cited as 1 million tons at 90% 
SrSQ,. Reportedly, the mine-run output was 
hand sorted to maintain a 90% to 92% 
SrSO, product. Production was said to be 
20,000 to 25,000 tpy over the last few years, 
almost all of it going to the U.S.S.R. 

Sulfur.—With sulfur production from gas 
and oil processing claimed to be more than 
1 million tpy and domestic consumption 
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only 200,000 tpy, the Oil Ministry was 
searching for foreign markets for the sur- 
plus. Some was exported by the National 
Petrochemical Co. Sources of the sulfur 
were reported to be primarily the Khangi- 
ran and Bid Bolan gas refineries and the 
Razi and Kharg petrochemical plants, with 
some additional production at the Esfahan, 
Shiraz, Tabriz, and Tehran oil refineries. 


MINERAL FUELS 


Coal.—Production, from a large number 
of mines exploiting the substantial coal 
reserves, apparently again totaled more 
than 1 million tons. Normal mine output 
was hand-selected mineral. About two- 
thirds came from the central or Kerman 
Basin area, 40 to 140 kilometers north- 
northwest of Kerman, and one-third from 
the northern or Elborz Range area, mostly 
within 100 kilometers of Shahrud, which is 
about 300 kilometers east of Tehran. How- 
ever, the northern area included mines 
extending to more than 100 kilometers 
northwest of Tehran, and another group 
that were 500 kilometers east of Shahrud in 
the Kopet Dagh Range east of Mashhad. 
Other known deposits occur as far west as 
south of Tabriz, as well as about 450 kilome- 
ters north of Kerman near Tabas in the 
center of the Great Deserts. 

The largest mine was reported to be in 
the Kerman Basin. It had a nominal output 
capacity of 2,000 tons per day; but many of 
the hundreds of mines were said to have 
produced less than 100 tons per day. Pro- 
duction was described as primarily from 
underground hand operations in deposits 
that generally occurred as a series of highly 
folded and faulted seams in the Shemshak 
Formation of the Triassic-Jurassic Age, 
outcropping in mountainous terrain, dip- 
ping more than 20° and less than 1 meter 
thick. However, the Tabas deposit reported- 
ly dipped less than 20° and was less tectoniz- 
ed and thicker than others. The Tabas area, 
according to the press, had been explored in 
detail since 1976 and large new operations 
were planned to start in 1990, to supply the 
new Mubarakeh steel complex. However, 
this is difficult to understand since the 
design for Mubarakah, as well as for the 
Ahwaz steel complex being rebuilt, called 
for natural-gas-fueled DRI plants with elec- 
tric furnaces, rather than coke/coal consu- 
ming blast and reverberatory furnaces as at 
the Esfahan steel complex. Perhaps the coal 
will be used to generate electric power at 
complexes. 

A central washery at Zarand served the 
Kerman mines. At least one washery, at 
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Shahrud, served the north-central mines, 
according to reports that also stated that 
relatively small (10 to 27 tons) trucks nor- 
mally transported the customarily hand- 
sorted coal from mine to washery and/or 
railhead. Tabas appeared to require a 500- 
kilometer truck haul to rail lines. 

Most of the coal reportedly was mined by 
the Government’s National Iranian Steel 
Co. and went to Esfahan for coking. This 
was said to require adding 10% to 15% 
high-quality coking coal from Europe and 
Australia, imported through the Port of 
Bandar-e ’Abbas and trucked 350 kilome- 
ters or more to the railhead at Kerman. 
Expansion of the Esfahan plant and es- 
pecially other industrial complexes were 
cited as the basis for projecting a severalfold 
increase in national coal demand by 1990. 

In a related report, a coal-tar refinery was 
planned at Esfahan to treat 100,000 tpy of 
coal residue. 

Natural Gas.—lranian natural gas re- 
serves, nearly 500 trillion cubic feet, were 
second only to those of the Soviet Union. 
Even with internal consumption, including 
oilfield injection, at 1 trillion cubic feet per 
year and with continued Government ef- 
forts to increase usage by major amounts 
each year, the reserves afforded Iran a wide 
margin for export. In an effort to diversify 
revenue sources, the National Iran Gas Co. 
(NIGC) was considering construction of a 
natural gas pipeline to Turkey for eventual 
access to the European markets via Greece 
and Italy. Natural gas from Iran would be 
in direct competition with that from the 
Soviet Union. However, European consum- 
ers' interest in diversity of supply may offer 
Iran an advantage. | 

Government plans continued to call for 
substantial increases in production and in- 
ternal use for oilfield pressurizing, power, 
and a variety of heating applications. Distri- 
bution pipelines were under construction in 
the north and northwest to supply hundreds 
of thousands of households and other small 
consumers as well as industry. Another line 
was being built in the south from Bandar-e 
'Abbas to Sar Cheshmeh, site of Iran's 
major copper complex designed to use fuel 
oil normally. 

Completion of the $1 billion Vali Asr gas 
gathering and refining complex at Nar- 
Kangan on the gulf was imminent at year- 
end. Initially annual production was antici- 
pated at 450 billion cubic feet, from the 
Nar Field. It was expected to rise to 1 tril- 
lion cubic feet when the Kangan Field is 
brought on-stream. 

The Khangiran gas complex in the north- 
east was completed in 1984 and designed to 
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supply gas to the Neka powerplant and 
neighboring towns. NIGC invited bids to 
construct two turnkey gas treatment plants 
for sulfur recovery at Khangiran. Expan- 
sion of the complex coincided with the 
approval of the extension of the gas trunk- 
line from Sarakhs Gasfield to Rasht for 
supplying the two Azerbaijan Provinces. 

Petroleum.—Exploration.—Iran entered 
into a joint exploration agreement with the 
U.S.S.R. for drilling in the Caspian Sea. An 
accord was signed in 1987 over previously 
disputed boundaries, and it included a pro- 
vision for the use of U.S.S.R. rigs to drill two 
wells in Iranian waters of the Caspian Sea 
to explore Tertiary and Mesozoic sediments. 
An agreement with Turkey to establish a 
joint drilling company to work in the Cas- 
pian Sea was also reported. All Persian Gulf 
offshore exploration activities were halted 
as a result of the escalation of the war in 
the gulf in 1986 and 1987. 

Of the 18 rigs involved in onshore oper- 
ations in Iran at yearend, 2 rigs were 
assigned to exploration, 7 rigs were engaged 
in development work in the southwest oil- 
fields, 2 were on oil well workover assign- 
ments and the remaining " were utilized in 
gasfields in the Khanigran and Nar-Kangan 
areas. 

The NIOC announced a new recoverable 
crude oil reserve estimate of 93 billion 
barrels, nearly double previous estimates. 
This was apparently in conjunction with or 
in response to actions by other OPEC mem- 
bers who similarly raised their reserve fig- 
ures, reportedly based on new standards 
and/or new interpretations of data. Howev- 
er, a decline in natural reservoir pressure 
and in exploration investment had been 
documented, and this would have indicated 
support for the earlier, smaller figure. 

Production.—Crude oil production aver- 
aged more than 2.4 million bbl/d in 1987, 
rebounding from the low 1.6-million-bbl/d 
levels of September-October of the previous 
year but still only a fraction of the 6- 
million-bbl/d peak level in 1974. Iran's 1987 
production quotas as set by OPEC were 
2.255 million bbl/d for the first half of the 
year, 2.369 million bbl/d for the third quar- 
ter, and 2.612 million bbl/d in the final 
quarter. Actual production exceeded OPEC 
quotas by 0.25 million bbl/d in the first half, 
met quotas in the third quarter, and pro- 
duced 0.3 million bbl/d under quota in the 
last quarter. For 1988, the OPEC production 
quota for Iran was set at 2.369 million 
bbl/d. 
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The major oilfields were in southern Iran 
where the bulk of crude output in 1987 was 
obtained from onshore fields. This was be- 
cause of war damage to offshore instal- 
lations in the north gulf at Ardeshir, 
Cyrus, and Nowruz and also in the south at 
Rakhsh, Rostam, and Sassan. Probably less 
than 250,000 bbl/d came from offshore, 
mostly from fields in the south gulf. To 
increase production in the southern Iranian 
fields, gas injection was found useful and 
more was planned. 

Transportation.—Despite continued air 
attacks on the major onshore fields at Agha 
Jari, Ahwaz, Gachsaran, and Marun, as 
well as on the Ganaveh mainland pumping 
station for Kharg Island, crude continued to 
be exported. Tankers shuttled from Kharg 
Island and nearby loading points to trans- 
shipment points outside the normal range 
of Iraqi warplanes to reduce the vulnerabili- 
ty of foreign ocean tankers. The principal 
transshipment point was the newest, Larak 
Island terminal south of Bandar-e ’Abbas. 
Older terminals at Sirri Island and Lavan 
Island, respectively, about 100 kilometers 
and 200 kilometers closer to Kharg, were 
also used. The National Iranian Tanker Co. 
operated at least 18 tankers in the shuttle 
service, adding $0.50 to $0.60 per barrel to 
the cost of its exports of crude oil. Up to 13 
additional tankers were reportedly used as 
floating terminals at the southern ends of 
the shuttle. 

Iran continued to have under consider- 
ation several overland pipeline options to 
supplement or bypass its traditional export 
shipping outlets. One option was to supple- 
ment the Kharg Island shuttle with slightly 
less vulnerable facilities about halfway to 
Larak at Kangan, Taheri, and/or Asaluyeh. 
Saipem S.p.A. (Italy) undertook construc- 
tion of a 42-inch pipeline for the initial 100 
kilometers between Gurreh, a pipeline junc- 
tion on the mainland near Kharg Island, 
and Bushehr. Two Iranian firms, Unigulf 
and Tehran Jenoub, commenced con- 
structing a 220-kilometer pipeline from 
Bushehr to Taheri, installing 56-inch pipe 
that was surplus from an aborted project. 
Construction of tank farms and single-buoy 
moorings at Taheri were contracted to the 
Republic of Korea’s Daelim Industrial Co. 
There was also a proposal to use a portion of 
the existing IGAT 2 gas pipeline that runs 
southerly from about 95 kilometers east of 
the Gachsaran Oilfield northeast of Gurreh, 
to within about 50 kilometers north of the 
Port of Kangan, by converting it to handle 1 
million bbl/d of oil and adding shorter 
pipelines at each end. However, all such 
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proposed supplementary facilities had only 
limited advantages, because even Larak 
was bombed by Iraqi warplanes using aerial 
refueling to extend their striking range. 

For better protection of exports, plans for 
a 700-kilometer extension of the Taheri 
pipeline southeast to Jask beyond Bandar-e 
Abbas on the Gulf of Oman, but no tenders 
were reported by yearend. Initial capacity 
was said to be 500,000 bbl/d. Other schemes 
studied included: conversion of the idle 
IGAT 1 gas pipeline to permit 700,000 bbl/d 
of oil to be pumped north from Agha Jari 
through the border city of Asfara to the 
vicinity of Baku in the U.S.S.R. and finally 
via a connecting Soviet crude pipeline to the 
Black Sea for export; and construction of a 
$3.5 billion, 1,900-kilometer, 1-million-bbl/d 
pipeline from the Khuzestan Oilfields 
northwesterly to Turkey and on to the 
Mediterranean Sea near the Port of Isken- 
derun. The U.S.S.R. scheme was apparently 
being delayed and the Turkish plan, first 
discussed 20 years ago, was reported to be 
still in serious doubt at yearend. 

Refining.—Six refineries, Bakhtaran, Es- 
fahan, Lavan, Shiraz, Tabriz, and Tehran 
were operational during most of 1987 al- 
though output may have been as low as 30% 
of capacity for some of the installations. 
Only the Tehran refinery operated at ap- 
proximately 85% of its 232,000-bbl/d capaci- 
ty. The 280,000-bbl/d-capacity Esfahan re- 
finery, which provided one-third of Iran's 
product needs, was badly damaged in Oc- 
tober. Because war damage had reduced 
Iran's ability to meet the demand for petro- 
leum products, reliance on imported prod- 
ucts had appreciably increased. 

Petroleum products obtained through 
purchases on the spot market and through 
crude processing deals were estimated at 
400,000 bbl/d in 1987. This figure represents 
about 60% of Iran's petroleum product con- 
sumption requirements. Not all of the im- 
ported products may have been directly 
utilized. Stockpiling to assure an uninter- 
rupted supply may have been at least a 
partial objective because shortages and ra- 
tioning of petroleum products seriously dis- 
rupted the economy. 

Product availability should improve when 
the $1.5 million Bandar-e 'Abbas 220,000- 
bbl/d-capacity refinery (already under con- 
tract to a joint venture of Snamprogetti 
S.p.A. and Chiyoda Chemical Engineering 
and Construction Co.) and the first of two 
135,000-bbl/d refinery units at Arak are 
operational. Contract award for the Arak 
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refinery's first unit, which will process light 
crude from the Ahwaz-Asmari Field, was 
anticipated in early 1988. The second unit, 
to process heavy crude from the north 
Dezful Field, was not yet scheduled. A 
70,000-bbl/d-capacity refinery was planned 
for Taheri, and the Tehran refinery was 
slated for 100,000-bbl/d-capacity expansion. 
Mashhad was the possible location of anoth- 
er new refinery, and post war rebuilding of 
at least a part of the war-destroyed Adaban 
refinery was not ruled out. These additional 
refineries and expansion-repair projects 
would raise Iran's refinery capacity to more 
than 1 million barrels per day early in the 
next decade. 

Underground tank farms costing $300 
million were reportedly planned for refin- 
eries at Arak and Bandar-e 'Abbas, presum- 
ably for better protection against military 
attack. 

Petrochemicals.—lran imports about $2 
billion in petrochemicals yearly; therefore, 
the development of a domestic industry has 
high priority. The National Petrochemical 
Co. awarded two contracts for the $1.5 
billion petrochemical complex at Arak. 
Technipetrol of Italy was awarded the engi- 
neering, field services, and materials con- 
tracts for a 60,000-tpy-capacity, linear, low- 
density polyethylene plant and a 240,000- 
tpy ethylene unit. Uhde of the Federal 
Republic of Germany was contracted to 
provide engineering, field services, and ma- 
terials for a 60,000-tpy, high-density poly- 
ethylene unit. 

The Iran-Japan Petrochemical Co.’s $4 
billion complex at Bandar Khomeini was 
85% completed when it suffered about $500 
million in Iraqi war damages in 1985. At 
that time Japanese technicians withdrew 
from the site until the cessation of hostili- 
ties. The complex sustained further damage 
during two air attacks in August 1987. The 
damage was reported to be extensive and 
may result in abandonment of the project. 

A third petrochemical complex was ap- 
proved in early 1987 for a site near Esfahan; 
however, by midyear the site location for 
the $1.5 billion installation was transferred 
to Tabriz and construction started in De- 
cember. The complex’s annual capacities 
were planned at 100,000 tons of high-density 
polyethylene, 40,000 tons of styrene, 60,000 
tons of polystyrene, 14,000 tons of SB latex, 
and 36,000 tons of polyols. Feedstock was 
not defined, but originally it was to be 
naphtha from the Esfahan refinery. A simi- 
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lar-size facility was also being considered 
for either Esfahan or Bandar-e 'Abbas, 
where smaller plants were being built. An- 
other small one was under construction at 
Shiraz. 

The existing urea plant at Shiraz, started 
up in 1986, was to be increased in capacity 
from 500,000 tpy to 800,000 tpy. 

Uranium.—During the year, the press 
variously reported about 5,000 tons of urani- 
um or uranium deposits situated mostly in 
Yazd Province. These may be referring to 
the same deposits that reports in 1984 
described as containing more than 5,000 
tons of uranium in vein-type mineralization 
associated with lead-zinc-iron minerals near 
Saghand, 125 kilometers northeast of Yazd. 
In 1986, a similar 5,000-ton deposit of high- 
grade ore near Saghand was reported under 
development, and an earlier report men- 
tioned a uranium discovery of 5,000 tons 
made near Saghand in 1981. Uranium ex- 
ploration in Iran started more than 30 years 
ago even before French assistance was first 
provided in the late 1960's. Afterward, other 
foreign groups (including the United States 
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and the U.S.S.R.) were intermittently 
involved in exploration. Many occurrences 
were found from the northwest to the north- 
east in the Elburz Mountains and exten- 
sions, and from the northwest to the south- 
west in the Zagros Mountains, as well as in 
the central desert near Saghand. Several 
deposits were said to have been test-mined, 
but apparently none were considered appro- 
priate for commercial operations. In more 
recent years, Iranian geological agencies 
alone were active in continuing the search. 


Physical scientist, Division of International Minerals. 
alues are as quoted by sources of information, unless 
otherwise indicated. Where necessary, values were con- 
from Iranian rials (Rls) to U.S. dollars at the rate of 
Rls71.460 — US$1.00, the Principal Rate/Period Average" 
for calendar 1987 appearing in International Financial 
Statistics of the International Monetary Fund. The “prin- 
ci rate" is the “official rate" and was Rls65.622— 
U 1.00 at calendar yearend. However, the Government 
was reported to have also allowed other “preferential” 
rates such as about Ris500 — =US$1 .00 to ee x penas 
commodities. “Free Market" rates were 5 
from R1s800 = US$1.00 to Rls1,000 = US$1. 
International Petroleum Encyclopedia 1988. 
*Smith, T. D. Iran. Min. Annu. Rev. 1988, June 1988. 
5Work cited in footnote 4. 
Work cited in footnote 4. 


The Mineral Industry of Iraq 


By George A. Morgan! 


In 1987, Iraq's capability to export crude 
petroleum, the country's main source of 
revenue, was put to a severe test as the war 
with Iran widened. Crude petroleum prices 
increased, and export sales were estimated 
to be $11 billion? compared with $7.5 billion 
in 1986. Petroleum exports accounted for 
more than 95% of total exports and about 
60% of the gross national product. Austeri- 
ty programs, cuts in the expatriate labor 
force, reduced imports, and debt reschedul- 
ing helped stabilize the overall economy. 


Exploration by the Geological Survey and 
Mineral Investigations Department has re- 
sulted in the discovery of an estimated 210 
million tons of kaolin and additional re- 
sources of bentonite and limestone. 

Iraq rescheduled $500 million in loan 
payments due European creditors. Pay- 
ments were deferred for 3 years, and the 
Rafidain Bank of Iraq had only to pay a 
negotiation fee plus 1% per year in interest 
and service charges. 


PRODUCTION AND TRADE 


India continued to increase Iraqi crude oil 
purchases, estimated to reach 26 million 
barrels in the year ending March 1988. 
India accepted payment in crude petroleum 
for services performed on operations and 
maintenance contracts in other industries, 
such as with various cement companies. 

Shipments of crude petroleum by Saudi 
Arabia and Kuwait on behalf of Iraq were 
maintained and were to continue in 1988, 
with repayment to be made in kind at the 
end of the war. Kuwait supplied 125,000 
barrels per day (bbl/d) from the Khafji Field 


while Saudi Arabia supplied 125,000 bbl/d 
from the Khafji Field and 60,000 bbl/d of 
light crude. 

A 5-year trade agreement was signed 
between the United States and Iraq, extend- 
able automatically for additional 5-year 
terms. U.S. exports to Iraq have been pri- 
marily foodstuffs; the agreement also facili- 
tates the sale of electronics equipment and 
machinery. U.S. exports to Iraq were esti- 
mated at $700 million compared with $528 
million in 1986. U.S. imports from Iraq were 
about $500 million. 
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Table 1.—Iraq: Production of mineral commodities! 
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Commodity? 
INDUSTRIAL MINERALS 

Cement, hydraulic _ __ _ —_ thousand metric tons 
GY DS INN cL evo 88 do- 
Nitrogen:“ 

N content of ammonia __~_ do- 

N content of urea do- 
Phosphate rock do- 
Salto euet ELI E a UM do- 
Sulfur, elemental:* 

Native, Frasch 2... do- 

Byprodu eee - do. ..- 

Total cer d Sa a ici te do- 


MINERAL FUELS AND RELATED MATERIALS 
Gas, natural:* 


Gross- A million cubic feet_ — 

Market!!! do- 
Natural gas liquids:* 

Natural gasoline. . thousand 42-gallon barrels. _ 

Propane and butane do... 
Petroleum: 

Crude oc ] aU t do... 

Refinery produet sss do- 

eEstimated. Preliminary. 


Includes data available through May 11, 1988. 


1983 1984 1985 1986P 1987€ 
5,600 8,000 8,000 8,000 10,000 
170 300 300 300 350 
80 80 60 60 60 
50 60 60 60 60 
31,199 1,000 1,000 1,000 1,000 
80 80 70 70 70 
300 500 500 600 620 
40 70 70 200 250 
340 570 570 800 870 
400,000 400,000 450,000 450,000 500,000 
60,000 60,000 80,000 80,000 100,000 
400 400 400 400 400 
1,000 1,000 1,000 1,000 1,000 
400,000 437,800 520,900 617,000 765,000 
100,000 110,000 110,000 110,000 110,000 


2In addition to the commodities listed, lime and a variety of crude construction materials (clays, sand and gravel, and 
stone) are also produced, but output is not reported, and available information is inadequate to make reliable estimates of 


output levels. 
3Reported figure. 
*[ncludes reinjected, if any. 


COMMODITY REVIEW 


METALS 


Iraq's iron and steel plant at Khor al 
Zubair, one of the first in the region to use 
modern direct-reduction technology, has re- 
mained inoperative since September 1980 
owing to the war with Iran. The plant had 
two direct-reduction furnaces that would 
use imported iron ore. Steel output was 
based on an 80% sponge iron and 20% steel 
scrap feed to four electric arc furnaces. 
Capacity was about 400,000 tons per year. 


INDUSTRIAL MINERALS 


Cement.—The Iraq State Cement Enter- 
prise concluded an agreement to supply 
Kuwait with most of its white cement re- 
quirements. Contracts for sales of white 
cement and portland cement also were sign- 
ed with Jordan and Egypt. Reportedly, 
about 6.5 million tons of the 10 million tons 
produced annually were exported. 
e Phosphate.—Phosphate resources esti- 

mated at 2.5 billion tons were discovered at 
Marbat, near Akashat in northwestern 
Iraq. Total resources for the country were 
estimated at 7.5 billion tons, including those 
at Akashat and at an unidentified deposit. 
Discovery was by the Geological Survey and 


Mineral Investigations Department. 

Sulfur.—Exports were nearly 500,000 
tons, valued at about $50 million. Trial 
production commenced at a new, $55 mil- 
lion sulfur-recovery plant at Mishraq. Feed 
material to the plant was cake and foam 
from waste piles accumulated over a 15- 
year period. Throughput was 600 tons per 
day with a recovery rate of about 90%. 
Annual production was expected to be 
152,000 tons of sulfur and 60,000 tons of 
sulfuric acid. Sulfur in solid form was 
exported on short-term contracts to Ban- 
gladesh, Bulgaria, China, Egypt, Indonesia, 
Italy, Lebanon, Saudi Arabia, and Tunisia. 
Consumption at the Akashat phosphate fer- 
tilizer complex has been as high as 500,000 
tons per year. Sulfur reserves were 515 
million tons. 


MINERAL FUELS 


Natural Gas.—Most natural gas produced 
was associated with crude petroleum. Natu- 
ral gas utilization amounted to 65%, follow- 
ing a series of development projects, one of 
which included the export of 300 million 
cubic feet per day to Kuwait. 

The Government was interested in a 
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number of schemes for the underground 
storage of gas and liquefied petroleum gas 
(LPG), such as in salt cavities, rock caverns, 
and aquifers, on the basis of economic, 
environmental, strategic, and security rea- 
sons. A French company completed phase 1 
of a plan to store up to 5 billion cubic meters 
of LPG in aquifers in the Ratawi structure. 
Dry gas would be reinjected to recover the 
LPG. Gas was being stored in the north of 
the country, and a plan for storage of 1 
billion cubic meters of LPG in salt caverns 
near Kirkuk was completed. A pilot plant 
was also started in northern Iraq for storage 
of propane and butane. 

Domestic consumption of butane was 
732,773 tons in 1986, the latest year avail- 
able, compared with 390,000 tons in 1979 
when the war with Iran commenced. The 
butane replaced kerosene for household 
consumption. 

Petroleum. Production. — Production 
was 2,095,800 bbl/d, and confirmed oil re- 
serves were 72 billion barrels with an addi- 
tional 40 billion barrels inferred. The Gov- 
ernment confirmed the existence of four 
new oilfields, including the Saddam Field 
between Tikrit and Kirkuk, and the Him- 
reen Field near the border with Iran. | 

The General Oil Pipelines Agency of the 
Ministry of Oil was involved in the planning 
and construction of pipelines to major 
towns in the country. Included in the proj- 
ects was construction of a gas pipeline from 
the northern dry gasfields to the south. 
The first stage was due for completion in 
mid-1988 by Tsvetmetpormexport of the 
U.S.S.R., which had under way a 345 
kilometer, 48-inch pipeline between Nasir- 
iya and Baghdad. 

An earlier proposal for a 70,000-bbl/d 
pipeline from northern Iraq to the Batman 
refinery in Turkey was upgraded to 300,000 
bbl/d. The line would extend from Kirkuk 
across about 400 kilometers of difficult ter- 
rain and take a year to complete. Crude 
petroleum was currently being trucked to 
the Batman refinery at the rate of 25,000 
bbl/d. 
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A second crude oil pipeline across Turkey 
was commissioned July 27, and had a ca- 
pacity of 500,000 bbl/d, bringing total ex- 
ports through Turkey to about 1.5 million 
bbl/d. Total petroleum exports at midyear 
were 2 million bbl/d, including 500,000 
bbl/d through the Iraq Pipeline Trans Sau- 
di Arabia 1 (IPSA-1) pipeline. Completion of 
the second pipeline across Turkey included 
construction of five pumping stations, five 
850,000-barrel storage tanks at Yumurtalik 
and six 400,000-barrel storage tanks at 
Kirkuk. Construction of a second line across 
Saudi Arabia would bring exports close to 
the prewar level of 3.2 million bbl/d and 
was scheduled for completion by September 
1989. 

Planning was under way for development 
of the West Qurna Oilfield, including 
refining and distribution schemes. The 
main contractor was Technoexport of the 
U.S.S.R., which proposed degassing and 
pumping stations, and pipelines. Initial out- 
put from the field would be 200,000 bbl/d; 
later additions to capacity would increase 
this to 600,000 bbl/d. 

Consortiums from France, Italy, Japan, 
and the Republic of Korea won contracts for 
construction of the IPSA-2, an 800-kilo- 
meter project. Total cost of IPSA-2 was 
about $1.5 billion, of which 90% was to be 
repaid to the contractors as crude petrole- 
um at the rate of 100,000 bbl/d. The remain- 
ing 10% of the cost was a cash advance. 
Total construction time was estimated at 2 
years from commencement of work in De- 
cember 1987. 

Refining.—Total refining capacity from 
seven refineries in 1987 was 318,500 bbl/d, 
and catalytic reforming capacity was 43,500 
bbl/d. 

A 250,000-ton-per-year lubricant plant 
was inaugurated at Baiji, northwest of 
Baghdad. Output was mainly for export; 
with about 50,000 tons used locally. 


Physical scientist, Division of International Minerals. 
here necessary, values have been converted from 
Iraqi dinars (ID) to U.S. dollars at the rate of 
ID0.31 = US$1.00. 


The Mineral Industry of 
Ireland 


By Richard H. Singleton! 


Ireland continued to be a significant pro- 
ducer and exporter of alumina and of lead 
and zinc concentrates. Mined peat and ex- 
tracted offshore natural gas, Ireland's larg- 
est and second largest mineral commodi- 
ties, respectively, accounted for 27% of 
domestic energy consumption and 38% of 
the country's electrical power production. 
The remainder of domestic energy require- 
ments were supplied by imported oil and 
coal, in order of value. Output of alumina, 
peat, and steel increased while production 
of aggregates and lime decreased. Activity 
in minerals exploration for offshore oil as 
well as onshore metallic ores and industrial 
minerals increased. 

It was estimated that the minerals indus- 
try accounted for approximately 5% of Ire- 
land's gross national product (GNP). An 
approximate breakdown by value of the $1.5 
billion* minerals industry is mineral fuels, 
60%; metals mining and refining, 25%; and 
industrial minerals, 15%. Peat accounted 
for about 70% of mineral fuels production 
with the balance being nearly all offshore 
natural gas. Alumina production comprised 
about 50% of the value of the metals indus- 


try, followed by crude steel, 30%, and zinc 
concentrate, 15%. Minerals for the con- 
struction industry accounted for about 80% 
of the value of industrial minerals and, of 
this, cement and aggregates each accounted 
for about one-third. 

The Irish economy showed several strong 
features after many years of slow growth. 
The real GNP increased 4% more than that 
of 1986 to $26 billion caused largely by 
strong exports, which increased 20% more 
than that of 1986 to $16 billion. The trade 
balance reached a record-high surplus of $2 
billion. The current balance of payments 
moved into surplus for the first time since 
1967, and inflation increased 3%, the lowest 
percentage rise in 20 years. Unemployment, 
however, remained high at about 19%. Gov- 
ernment expenditure reductions, applied to 
reduce continuing high public sector bor- 
rowing, restricted construction activity by 
about 6% below that of 1986, which in turn 
decreased domestic demand for steel and 
industrial minerals. The appreciating Irish 
pound against the U.S. dollar reduced earn- 
ings from exported mineral products 
denominated in U.S. dollars. 


PRODUCTION 


Peat mining, Ireland's largest industry, 
increased for the third consecutive year 
reaching early 1980's levels but remained 
much below the 1984 peak. Alumina pro- 
duction, the country’s third largest indus- 
try, also increased significantly as the alu- 
mina plant reached full capacity. Steel out- 


put from the scrap-fed steel miniplant, Ire- 
land’s only producer, continued to increase 
as it had throughout the 1980’s. Production 
of aggregate materials and lime decreased 
as a result of decreased construction activi- 


ty. 
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Table 1.—Ireland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986 1987 
METALS : 
3 E thousand tons 66 555 686 778 
Iron and steel: Steel, crude do- 141 166 203 220 
Mine ou apas] Pb 3 JJ 83,600 84,600 36,400 83,800 
ed, secondar // 8,000 9,100 9,000 10,200 9,600 
Saler in mine output, Ag content . 
thousand troy ounces. — 819 219 216 262 291 
Zinc, mine output, Zn content 185,900 205,900 191,600 181,700 171,000 
INDUSTRIAL MINERALS? 
CC thousand tons . 199 214 128 70 
8 hydraulic _-- — 1,486 1,8717 1,457 1,898 1,448 
„ D do- 352 904 289 
LIm8.————— no e 8 50, 000 67, 900 84,800 87,600 71,000 
eia? 8 thousand tons *65 15 75 165 70 
Nitrogen: N content of ammonia - ~~ — ~~ do... 294 871 338 355 *360 
Sand and gravel"... do- 6, 500 6,714 6,749 6,550 5,564 
Stone and fother quarry products: 
Limestone» ________________-_ do. _ *11,000 10,598 9,837 7,865 6,970 
Ohe ie do- *3,000 2,065 2,411 2,041 1,958 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Anthracite and bituminous _ — — - _ — do— 75 70 57 54 45 
Gas, natural: Mar keted.- million cubic feet. 77,500 82,200 85,200 59,800 58,900 
eat: | 
For agricultural use thousand tons 95 96 96 97 81 
For fuel use: 
Sod peat“ 2c do- 61,650 1,643 1,107 1,185 368 
Milled peatt do_ _ —— *5,000 6,291 1,521 8,864 5,309 
Total -------------—-- do. --- 650 7,934 2,028 5,049 5,672 
Peat briqueteiiss do. ..- 400 410 486 418 499 
Petroleum refinery products: OO LESE CM IN 
Gasoline, motor 
thousand 42-gallon barrels_ 2,069 2,610 2,694 2,762 2,528 
Distillate fuel oil—_ - ------------ do— 2,812 3,120 3,255 3,788 3,945 
Residual fuel oi] _..._______--~- do 2,828 2, 3,166 3,744 8,556 
Liquefied petroleum gas do 209 162 186 802 255 
Naphtha______________.____do____ 45 99 126 9878 ~ 887 
Refinery fuel and losses do— 276 659 r365 685 390 
» ²·˙¹¹i¹ aa anaa do... 8,839 9,536 19,792 11,659 1,061 
*Estimated. Pre 


liminary. Revised. 
1Table includes data available through Aug. 31, 1988. | 
"Ireland also produces significant quantities of synthetic diamond and is the major overseas supplier of this material to 
the United States; however, output is not reported, and available information is inadequate to e reliable estimates of 
output levels. 
*Based on exports. 
*Reported figure. 
5Excludes output by local authorities and road contractors. 
*Includes clays for cement production, fire clay, granite, marble, rock sand, silica rock, and slate. 
"Includes production by farmers and by Bord Na Mona. 
®Includes milled peat used for briquet production. 


TRADE 


The positive trade balance for merchan- was ores and metals including essentially 
dise tripled to a record $2 billion as exports all of the alumina and zinc, lead and silver 
increased more than imports. Exports to the concentrates, in order of value, and 80% of 
United States increased 40% to $1.1 billion; the steel. About the same amount of steel 
however, U.S. exports to Ireland increased was imported, but in different shapes than 
even more and the negative trade balance those that were exported. About 25% of 
with the United States increased to $1.2 industrial minerals production was export- 
billion. U.S. exports of coal to Ireland, ed, notably all of the magnesia and minor 
valued at $63 million, supplied about 5096 of amounts of cement, ammonia, and gypsum, 
the country's coal requirements. in order of exported value. No natural gas 

Approximately 30% of Ireland's minerals and only about 4% of peat production was 
production was exported; of this, about 80% exported. 
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Table 2.— Ireland: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 : 
d 1 9 0 Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
i metals m 21 — All to United Kingdom. 
Alkaline- earth metalsss m 1 em Do. 
Aluminum: 
Oxides and hydroxides |... 571,986 669,362 75 United om 262,971; Norw ay 
185,108; West Germany 181, 
Metal including alloys 
De ee T 5,190 8,093 ($ United om 4,245; West Ger- 
many i ; Japan 632. 
Unwrought. ------------- 585 1,478 4 United Kingdom 1,809; Belgium- 
Luxembourg 75; Netherlands 74. 
Semimanufactures ____ 2,488 2,070 28 United d Kingdom i 194; France 183; 
Be i Metel includit luding alloys, all " NI 
um: inc oys, | 
forms Ru E 8 i (*) — All to United Kingdom. 
Gude 5 d hydroxides 20 Do 
and hydroxid ess cht SE : 
Metal including alloys, all forms @) (*) -- All to Denmark. 
Cobalt: Metal including alloys, all forms 82 73 41 Be r 20: United 
om 10. 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum ..... 1 3 — Al to United Kingdom. 
Cate and speiss including cement 
Dea i aes C HO EDS — 17 — All to Netherlands. 
Oxides and hydroxides a — All 155 United Kingdom. 
Ash and residue containing copper a 404 172 EM 6 
Metal including all 
S eene SE 6,928 6,312 -- Boelgium-Luxembourg 2,905; United 
om 1,016; Netherlands 1,008. 
Unwrou ght 1,062 825 8 Netherlands 295; West Germany 280; 
United Kingdom 128. 
Semimanufactures 1,518 1,862 493 Unia Kingdom 668; Netherlands 
Gold: 
Waste and sweepings 
value, thousands $1,035 $991 -- United om $704; West Ger- 
many i 
Metal including alloys, un t 
and wrought . — 81.091 31 _-. All to United Kingdom. 
Iron and steel 
JJ sic dt e i 50,045 40,761 11 United Kingdom 36,520; West Ger- 
n à y 1,822; Belgium-Luxembourg 
Pig iron, cast iron, related mate- Md 
P' IPRC E 60 81 — United Kingdom 59; Switzerland 10; 
West Germany 5. 
Ferroalloys: 
Ferrochromium m @) -— All to United Kingdom. 
Ferro 6— 110 29 — All to . 
Ferromolybd eum ms 2 — All to United Ki 
Silicon metall 1 7 -- United Kingdom ; Libya 1. 
Unspecified 4 xs 
Steel, primary form 188 20 € United Kini Kingdom 18; Netherlands 1; 
W 
sec- 
tions ux EM ip MP 170,828 179,847 14 . United dom 57,858; West Ger- 
Universals, plates, sheets 8,907 5,280 a al Kio ; Nether lande $4073. 
. ; ited Kingdom 6 r- 
ig AN 109; Netherlands 23. 
Hoop and strip- - --------—-—- 77⁷ 579 S 1 nited Kingdom 470; Italy 68; West 
Rails and accessories 418 228 ee United Kin Kingdom 208; Netherlands 
Wib ne eeu E 1,149 1,187 8 United Ki Kingdom 1,118; France 31; 
Tubes, pipes, fittings ~- ------ 4,771 8,957 53 United Kingdom 9,528; West Ger- 
Castings and forgings, rough .... — 197 207 1 Pa ENSE, Guinea 138; United King- 


See footnotes at end of table. 
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Table 2.—Ireland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 : 
z ge Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 62,622 60,400 ms Pran noe te lop em Germany 13,560; 
Ash and residue containing lead.. .. .. — 199 58 _. India 37; United Kingdom 21. 
Metal including alloys: 
Seren a ee ee 4,085 2,062 --  Belgium-Luxembourg 1,272; Nether- 
lands 398; Dnia m 300. 
Unwrou ght 192 14 — United Kingdom 13 
ufactures 4.235 5,808 NN | Singapore Sea 5, 030; Malaysia 121; 
Lithium: Metal including alloys, all forms ae (3) TR to Unite nited Kingdom. 
esium: Metal including alloys: 
FCC 7 10 — All to West ang 
Unwrought ~- -------------- . — 4 — All to United 
Semimanufactur es 18 4 -— United Kingdom 3; Singapore 1. 
ese: Oxide 2 46 — All to United Kingdom 
Mo num: 
* ane ef 35 1 = 
including alloys: 
Unwrought_ ------------- rcs 3 a Do. 
mimanufactures *) à) se Do. 
an — enu xs 
Metal including alloys 
eg A OE PEN 151 161 16 a Kingdom 115; West Germany 
Unwrou ght k 36 35 4 United — 80; Brazil 1. 
miman ümé 2 216 244 M 5 82; West Germany 71; 
Platinum-group metals: 
Waste and sweepings . . 
value, thousands $1 $14 ~- Italy $8; United Kingdom $6. 
Metals including alloys, unwrought 
and partly wrought 
troy ounces. — 13,311 19,741 _. United Kingdom 19,709; West Ger- 
many 82. 
Silver: 
Waste and sweepings 
value, thousands $712 $1,022 $15 Wor 7 d $517; United King- 
om 
Metal including alloys, unwrought 
and partly wrought 
iia thousand troy ounces. . 36 3,215 -- Mainly to United Kingdom. 
IIE RE E ee! T" 795 — All to United Kingdom. 
Metal including alloys 
J ⁵ĩðͤ SUM REUS 1.866 1,416 — United Kingdom 1,276; Be 
Luxembourg 104; Nether nds 20. 
Unwrought_ ------------- 11 64 --  Belgium-Luxembourg 
i ufactures . -- -----— 108 117 — United Kingdom 111; 11 Switzerland 5. 
Titanium 
RO TE EE AA ee ERE ee 7 — United Kingdom 5; West Germany 2. 
Metal including alloys, semimanu- 
iuc E ĩ˙ A Ee 45 12 -- Netherlands 9; United Kingdom 3. 
la aic Metal including alloys 
nwrought ________._-_--~-- ub 8 — All to United Kingdom. 
5 mimanufacture s 1 1 -- Mainly to United Kingdom. 
Ore and concentrate 370,754 368,974 — Be 114.128. Francs 44099." 871: Italy 
114,126; France 
Oxide AAA RU 94 88 9 West Germany 41; United Kingdom 
24; Netherlands 13. 
Ash and residue containing zinc 114 142 _. All to West Germany. 
Metal including alloys: 
Beran ucc uem 309 168 "e pem 84; United 
Unwrought. ------------- 56 123 Ed nited Kingdom 118 1 5. 
Semimanufactures 91 90 43 United Kingdom 30; Italy 8. 
Zirconium: Metal including alloys, semi- 
manufacturmes lloc. * ae 
Other: 
Oxides and hydroxides . ~~ 1 46 -— United Kingdom 40; Spain 5. 
Ashes and residues 55 ENS 


See footnotes at end of table. 
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Table 2.—Ireland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 ; E 
pis Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
OCG eo ee E du 23 11 — All to United Kingdom. 
Co rundum "S 1 — Anu to Chile. 
Dust end p $i sender of „5 uec 281 8 — All to France. 
an precious and semi- 
precious stones ners diamond 
ograms_ — 6,531 19,982 15,970 Japan 1,727; West Germany 848. 
Crane and polishing wheels and 55 d i» odes 1 Kingdom n i 
n ORS eens Dae “„ ni ; Sinapore 6. 
Barite and witherite 198,983 121,588 11,550 United Kingdom 305; K 
wither ite i j ; ni ; Kuwait 
lu orway 1 1600 
Boron materials: Elemental ius 2 a nited m. 
Bromine ~- ----------------- (*) a 
Cement... ~~~ 259,315 254,898 zd m 148,867; 5 
0105 5.275 etherlanda 40. 
crude: 
eite... x ie 488 102 aes pi ers Kingdom 20; Italy 2; unspeci- 
FT 57 3 
JFF NER ERRORS, n ni om : 
Diamond: Industrial stones 
value, thousands $392 JE 
"hose tas spiro sad related materials P" 72 _. All to United Kingdom. 
Se ie 5 CC MEI md 2,195 2,428 mE Do. 
Manufactured: 
77 eos aes 115,813 100,992 -— Spain 41,884; United om 
15998. Belgium Luxe 
Nitrogenoun ss 86,119 97,284 PES United Ki TS d 141; West Ger- 
etherlands 10,766. 
Phosphatic 2. 2. --- 780 10 ees 
WEMIC — - -- - - --------- Ga 2,419 i Bel CRETA 1,501; United 
U ified and mixed 55,472 57,969 ae m 57,929; France 20; 
Rm orem 
Graphite, natural _-.------------- 8 19 -- All to United om. 
Gypsum and plaster ~- -- --------- 62,623 56,196 5 ki ws a A 186: Netherlands 
I.. ĩðqd ⁰ E RE 16 15 S France rj United Kingdom 5; Den- 
Ime 222 see aime Ur 5,101 6,884 TN United: Kingdom 6,864; Denmark 20. 
esium compounds: 
esite, crude... 2 10 EN 
Oxides and hydroxides .. 8,591 1,200 — United Kingdom 1,120; West Ger- 
many 79; Japan 1. 
good Crude including splittings and " 
VT 419 992 _. All to United Kingdom. 
Phosphorus, elemental -- -_--- ee Ss 1 Ne: Do. 
ts, mineral: Iron oxides and 
es, processed cd 21 2s 1 ‘ers mead 12; United Kingdom 
; Italy 3. 
Precious and semiprecious stones other 
than diamond: 
Natura value, thousands $94 $199 TUE gi codon $118; West Germany $51; 
Synthetic do— 892 84 -—- United Kingdom $3. 
Salt and brine. - - 973 1,556 — All to United Kingdom. 
Sodium compounds, n. e. s.: Carbonate 
manufacture 106 TEN 
Stone, sand and gravel: 
i ion stone: 
Crude and partly worked 1,169 1,396 48 "nC Kingdom 1,110; Netherlands 
71. AE EAE 8,303 4,287 1,583 United Kingdom 1,816; Australia 398. 
Gravel and crushed rock 463,747 388, 510 — United om 288, 581; West Ger- 
many 99,569; Netherlands 42. 
Limestone other than dimension 98 108 __ All to United , 
Quartz and quartzite. - - — - ---- -— 138 926 ( United Kingdom 885: Netherlands 
88; Switzerland 2. 
Sand other than metal- bearing 2,905 1,574 1 United Kingdom 1,573. 


See footnotes at end of table. 
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Table 2.—Ireland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 ; 
4 . ee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: Sulfuric acid |... --- ---—- 488 505 _. All to United Kingdom. 
Talc, steatite, soapstone, pyrophyllite .... 1 134 E Do. 
um 
p 8 111 211 _. United Kingdom 274; Israel 2. 
Seni E not metal- bearing 870 779 -- All to United Kingdom. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 17 19 ae Do. 
DC ee ae 580 549 7 Netherlands 532; Denmark 5. 
Anthracitee -------------- 6,699 154  .. All to United Kingdom. 
e 120 nd . 
inclu riquetss c i 
Coke and semicoke. - - - --- -----—-- 22 PR 
manufactured... -.-.- 217 86 NA NA. 
Gas, natural: Gaseous 
million cubic feet -— Mainly to United prs 
Peat including briquets and litter 239,877 243,658 76 Unite e 8 888 210 France 
Petroleum 
Crude 42-gallon barrela.. — 155,142 8 
e 
ue eum gas 
3 do— j 101,361 — All to United Kingdom. 
Gasoline do. _— 106,055 475,966 Bee Peer ni 8; United King- 
om 231,999. 
Mineral jelly and wax .. do- 1,283 999 — Netherlands 693; W N 102. 
Kerosene and jet fuel do- 93 20,499 — United Kingdom 2 
Distillate fuel oil |... do— 67 306,710 — Netherlands 158, 57% France 143,918. 
Lubricants |... do— 13,538 24,087 56 United Kingdom 2 21 826; Netherlands 
ance 5 
Residual fuel oil do— 8,284,576 3,979,870 __ United Kingdom 3, 281,269; Belgium- 
Luxembourg 407 492; Netherlands 
143,936 
Bitumen and other residues 
o---- 1,145 5,812 — All to United Kingdom. 
Bituminous mixtures do 285 509 1 Do. 
NA Not available. 
iTable prepared by Jozef Plachy. 
Less than 1/2 unit. 
Table 3.—Ireland: Imports of mineral commodities: 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
eee oo Other (principal) 
METALS 
Alkali and alkaline-earth metals 
Alkali metals 1 6 Lsi United Kingdom 4; West Germany 2. 
Alkaline earth metals 6 E 
Aluminum: 
Ore and concentrate 1,322,262 1,079,908 -- Guinea 970,395; Ghana 76,411; 
Oxides and hydroxides 4,684 4,415 459 1185 4 Kingdem 2 2,951; Netherlands 
Ash and residue containing aluminum 10 12 DS Al Bon United Kingdom. 
Metal including alloys: 
Serap 6 8 457 513 -— United Kingdom 225; Hungary 217; 
Belgium-Luxembourg 
Unwrought - ------------ 2,597 3,789 eyes Norway 1 United Kingdom 1,079; 
ugos 
Semimanufactures 31,662 36,202 523 United Kingdom 19, 884; West Ger- 
many 4,610; France 3, 414, 
Antimony: 
Ore and concentrate mc 16 16 
Oxides — hs es DE 51 2 United Kingdom 43; Belgium- 
Luxembourg 3; West Germany 3. 
Metal including alloys, all form ENS 2 _. All from United Kingd om. 


See footnote at end of table. 
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Table 3.—Ireland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : - 
. 8 5 Other (principal) 
METALS —Continued 
Areni DENS And ac mc rus dess m 15 -— All from United Kingdom. 
Beryllium: uding alloys, 
1... seme ec ee (*) (*) (*) 
Pemut; Metal including alloys, all 0 
-------------------- e 
Ore and concentrate |... 11 29 — All from Netherlands. 
and hydroxides __...._. 115 129 "M, Unites King Smem 69; West Germany 
TE including alloys, all forms 84 19 1 United Kingdom 17. 
Oxides and xides 21 9 7 United Kingdom 
Metal incl alloys, all forms — —-— 65 117 118 United Kingdom 3. West Germany 1. 
1 and tantalum: Metal includ- 
lus oys all forms: 
Mum (niobium))) (*) Ru 
CVVT 10 1 ($ Mainly from United Kingdom. 
and concentrate 81 ad) ~- All from United Kingdom. 
Oxides and hydroxides a à (*) 
Vi... 86 1.642 1,180 1 U. 158 pala 184; ; Belgium-Luxembourg 
Ash and residue containing copper 664 215 oe Netherlands 172; Belgium-Luxem- 
Metal including allo 
Scrap ___.-— te 5 380 152 as beinen 110 85: United 
Unwrou ght 246 179 eu 7s Qe 110; West Germany 
Semimanufactures 22,946 23,589 168 United Kingdom 9,155; Sweden 4,863; 
Belgium 1 8,017. 
Germanium: Metal including alloys, all i i 
God.. — 
Waste and sweepings 
value, thousands. $64 $1 — All from United Kingdom. 
eee including alloys, unwrought 
and partly wrought — — — — — 0 — 36,114 36,278 $5 United Kingdom $3,902; Sweden 
$986; Japan $643. 
Iron and steel: 
Iron ore and concentrate: 
Excl roasted pyrite 17 80 N N N 58; Belgium-Luxem- 
Pyrite, roasted.. —- - -—- ------—- EU 629 — Al from Belgium-Luxembourg. 
Scrap _.._..__-___--__-_ 185,912 121,979 — United Kingdom 120,944; West Ger- 
many 19; 9; unspecified 1, 
Pig iron, cast iron, related mate- 
JFF 1,462 1,716 8 United Kingdon | 1,574; Sweden 54; 
Netherlands 50 
Ferroalloys: 
Ferrochromium .......- 24 9 -- Al from Sweden. 
Ferromanganese.. — — — — — — 128 286 "e Portugal d West Germany 86; 
Ferromolybdenum 22 2 ES All fror from ' United Kingdom 
Ferrosilicomanganese 1.220 1.587 uM idi cdd 160; Norway 600; United 
Ferrosiliconn n 1.227 1,049 S Portugal 56 550; United Kingdom 316; 
Norway 100. 
Silicon metall 186 265 ê) bd aiam om 136; France 90; Italy 
Unspecified 47 51 -- United Kingdom 31; West Germany 
Steel, ile form 3,145 2,725 1 United Kingdom 1,598; France 424; 
West Germany 4165. 
Bars, ac ech i sha 
angles, shapes, sec- 
tions 118,245 106,198 2 United Kingdom 62,896; S 
Universals, plates, shee 138,707 125,483 a ik 20 Kina ve 74,128 tos 
nive tes, ts .. , , ni om is, , 
j 7,984; France 7,796. 
Hoop and strip - - -----—-- 19,948 20,073 1 United 3 15, e West Ger- 
United Kingdon 6.140; 
Rails and accessories 6,775 6,519 Uni Kingdom 6,140; West Ger- 


See footnotes at end of table. 


many 801; Sweden 46. 


See footnotes at end of table. 
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Table 3.—Ireland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodit 1985 1986 : 
á ga Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
MC 20,794 18,711 40 United bd d 6,543; Belgium- 
Luxe 4,810; France 8,762. 
Tubes, pipes, fittings ——— —-— 57,458 50,548 71 United om 23, 411; Belgium- 
Luremba 8, 890; Netherlands 
Castings and forgings, rough 2,191 2,803 78 West Germany 699; — 620: 
United Kingdom 620 
Lead: 
Ore and concentrate NR 
/h ³ sanc 2,327 95,143 154 nited edon 101; Netherlands 
is 122; East Ge y 7,538. 
Ash and residue containing lead.. .. — — 20 EN 
Metal including alloys: 
Scrap ---------------—- 4,187 7.359 1,660 United Kingdom 5,092; 257. 
Unwrought. ------------- 257 1,251 =e yr om United Kingd 
Semimanufactures . 963 411 11 nec Kingdom SEN 331; W 
Lithium: 
Oxides and hydroxides à 20 -— All from West Germany. 
Metal including alloys, all forms TM a _. Mainly from United Kingdom. 
esium: Metal including alloys: 
nwrought --—-------------- 17 15 — All from Norway. 
Semimanufactures 217 186 21 ^ United Kingdom 115; Norway 81. 
Manganese: 

Ore and concentrate metallurgical- 

Bradi uec LI It 24,178 84,758 1 Aland, 188. Brazil 306; Nether- 

Oxidéé 1 ́U 8 288 219 2 Belgium-Luxembourg 102; United 

om 95; Netherlands 20. 
Mercur 76-pound flasks_ — 577 551 NA West rmany 489; United Kingdom 
Molybdenum: 
and concentrate |... —- a S 

Metal meee alloys: 

Unwrou ght a 1 -- Mainly from United Kingdom. 
Semimanufactures 4 1 1 
Nickel: 

Ore and concentrate 13 5 — All from Australia. 

Matte and speis -- 1 25 

Oxides and hydroxides 11 3 3 

Metal including alloys: 

)))) AA eae. 19 18 — All from United Kingdom. 
Unwrou ght 305 585 United Kingdom 415; U. S. S. R. 153; 
Zimbabwe 9. 
Semimanufacturess 401 458 136 iis Germany 181; United Kingdom 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
apa ounces. — 11,253 20,995 5,562 United Kingdom 14,050. 
Rare-earth metals including alloys, all 
ll TT 21 18 -- All from United Kingdom. 
Selenium, elemen tall 1 ING. 
Silicon, high- purijy -- 25 16 í* .. 1 Kingdom 15; West Germany 
Silver: 
Ore and concentrate 
value, thousands NEA $1 — All from United Kingdom. 
Metal including alloys, unwrought 
and partly wrought troy ounces. _ 825,198 598,314 139,632 United Ti on 326,043; West Ger- 
many 
i elemental and arsenic _ .. — — — 16 10 __ All from United Kingdom. 
————————— P 1 22 ene Do. 
Metal | including alloys: a 
j E ) S 
Unwrought. ------------—- 7 60 Dii Do. 
Semimanufactures 366 504 United Kingdom 462; West Germany 
21; Netherlands 12. 
Titanium: 

Ore and concentrate 432 196 158 Netherlands 20; United Kingdom 18. 
CCC 3,071 3,300 3 United Kingdom 1,996; West Ger- 
tal including all diii jd 

Metal includi oys, semimanu- 

factures oe a ee 13 14 36 


s Germany 34; United Kingdom 
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Table 3.—Ireland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1986 1986 i 
d aitad Other (principal) 
METALS —Continued 
n: Metal including alloys: 0 
))) T 
Unwrought _..-___ à) 8 8 
i ufactures .---------- 12 18 7 United Kingdom 6. 
Uranium and/or thorium 
Metal cluding alloy, all orme, - js 
Os, orms, 
FINU P DORUM à (* -— All from Switzerland. 
Vanadium: : Oxides and hydroxides _ — — — T 3 Mainly from United Kingdom. 
Ore and concentrate 1 1 All from United Kingdom 
06 eee Rr PI 936 1,248 102 META Kingdom West Germany 
Blue powder 17 21 -— All from United Kingdom. 
and residue containing zinc 54 18 -- All from West Germany. 
Metal including alloys: 
Scrap 2222 se oes 152 57 — United Kingdom 56; Sweden 1. 
Unwrought ....... ~~~. 1,298 1,859 -- United Kingdom 861; Netherlands 
842; Belgium-Luxembo 79. 
Semimanufactures 489 1,810 1 Netherlands 1,152; United om 
66; Italy 38. 
Zirconium: 
Ore and concentrate... _ _- b 42 86 United Kingdom 6. 
Metal including alloys, semimanu- 
actures LLL LLL LLL LLL LLL 12 3 2 United Kingdom 1. 
Ores and concentrates... . - 605 8,042 FOE 5 of South Africa 2,951; 
x ited Kingdom 71; Netherlands 
Oxides and hydroxidees 33 94 29 United Kingdom 63; Pe heriande 1. 
Ashes and residues 54 22 e All from United Kingdom 
Base metals including alloys, all 
11! ³⅛˙A E tes 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
a Corundum, emery, pumice, 
33% nae ag sa 156 299 a1 bsp Kingdom 256; Italy 34; Aus- 
ria 4. 
Artificial: 
Corundum -------------- 158 77 West Germany 38; United Kingdom 
34; i; Netherlands 5. 
Silicon carbide. . -- 86 24 1 United Kingdom 12; West Germany 
9; Norway 2. 
Dust and powder of precious and 
semiprecious stones including 
diamond orama ES 8,165 19789 1,686 United Kingdom 43; Sweden 36. 
ane and polishing w 
and stones 587 1,172 13 United Kingdom 799; West Germany 
130; Canada be um-Luxembourg 115. 
Asbestos, crude ----.---- 5,244 5,546 zin Zimbabwe 1,597; Cy- 
Barite and witherite |... 891 875 NS United Kingio om 812; West Germany 
; Sw 
Boron materials: 
Crude natural borates. _ -------- 364 503 Sie e 313; Nether- 
Oxides and acids 114 151 France 150; West Germany 1. 
coment JC 101 981 81.285 © All from United 46,855; S; 
I he a E A ! ni om 46,855; Spain 
10,469; East Germany 8,674. 
CHAR yoo ohne ees 9,897 4,579 ($ ^ United Kingdom 4,462; Belgium- 
Luxembourg 79; West Germany 82. 
tonite _.._.____________ 1,507 1,281 1 United mp 1,234; Netherlands 
; ung 
Chamotte earth... cc 5,796 4,880 -—- All from 
Fullersearth nh 114 233 a All from United 
Hn. cte oe 5,978 8,546 21 United Kingdom 8 410 ; Be ium- 
Luxembourg 79; S 96. 
eee ld laa HUM Wen 10,857 12,007 1,048 United Kingdom 10, 99; France 304. 
Cryolite and chiolite - - —- - - --- ----- ids 2 — All from United Kingdom. 
Gem, not set or 
ue, thousands. — $954 $1,194 — United Kingdom $629; Be 


See footnotes at end of table. 


Luxembourg $499; Repu ee of 
South Africa $51. 
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Table 3.—Ireland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 i 
id ne Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diamond —Continued 
Industrial stones 
value, thousand $81 $23 8 Saee Ein Kingdom $20; Belgium- 
uxembourg 
Diatomite and other infusorial earth .. .. 864 146 93 Belg eos 34; United 
om 18. 
F , fluorspar, related materials: 
s, SpA, —— o e ern Et d — All from United Kingdom. 
uorspar —--------------— oe: ; 
Unspecified 7, 468 8,024 -- Norway 7, 341; United Kingdom 664; 
Canada 18. 
Fertilizer materials: 
Crude, nes |... LLL „ 2,819 8,578 -— All from United Kingdom. 
Ammon ia 8,459 265 x United Kingdom 4 zs West Germany 
Nitrogenous __.__... ~~ 339,406 874,816 RN Netherlands 62,491; West 5 
Phosphatic______________ 159,048 109,297 30,829 — Sweden 55,499; Netherlands 14,224 
Potassic. .. ~~~ __ 828,470 289,780 13,014 v many 5460 139,976; East Ger- 
Ems n W 18,888. 
Unspecified and mixed_____ __ 570,289 572,968 29,423 252,306; Nether- 
ires 91,804; France 45,66 
Graphite, natural 5 7 1 United Kingdom 5; West sd 5 
Gypsum and plasterr 4,647 10,956 23 bea Kingdom 8,074 4; Spain 2, 
C”ͤ»; ' 42 24 Ec Switeerland 22; West: Germany 1; 
ni 
Kyaiute and related materials 220 144 — All from United Kingdom. 
Il... fe. eh elas ak ee 914 2,512 EM United Kingdom 2,507; West Ger- 
many 4; ce 1. 
esium compounds: 
ite, crude... --------- 110 258 -— All from United om. 
ides and xides 86,092 41,998 6 United Kingdom 16 19; China 
14,719; Spain 6,858. 
Ohr tee 897 248 B ow Germany 234; United Kingdom 
Mica: 
Crude including splittings and waste _ 185 222 20 oe 1 119; Switzerland 58; 
etherlan 
Worked including agglomerated split- 
tings _ _— iis PE eae eee 5 6 1 United Kingdom 4; France 1. 
Nitrates, crude _ - - ------------- 90 76 -— All from United Kingdom. 
Phosphates, crude _—---—--------- 1,289 5,105 1 Ta Germany 55 Morocco 2,000; 
Phosphorus, : elemental NR NOE ears ak 7 1 -- Mainly from United Kingdom. 
Pigments, mine 
Natural, crude -------------- (*) 26 -- All from United Kingdom. 
Iron oxides and hydroxides, processed 2,127 2,199 56 1 * i 1,757; United King - 
om 
Precious and 5 stones other 
ond: 
Natura! value, thousands $325 $288 — United Kingdom $155; Switzerland 
$67; West Germany $25. 
Synthetic do $58 $56 $19 Switzerland $25; West Germany $6. 
, unroasted. ~- -- ----------— 3 25 " i wd Kingdom 21; West Germ Germany 
Salt and brine... ------- 102,967 107,907 1 United om 52,514; wor Ger- 
many 1; Spain 15, 
Sodium compounds, n. e. s.: Carbonate 
manufactured! 13,970 11.726 — United Kingdom 8,860; Netherlands 
1,286; Poland 1,040. 
Stone, sand and gravel 
mre d sacl ked 5,871 1,441 nited Kingdom 3,126; Republic of 
worked . : ; s om ublic 
N on Africa 2.671; I 488 
Workedcccdd. 6,889 5,718 18 Hab 1 149 opel, 1, 544; nited King- 
om 1, 
Dolomite, chiefly refractory- grade 1,183 1,178 — Uni : 31 ie a m 794; Netherlands 
Gravel and crushed rock _ ~~~ 240,684 280,744 1 1 — Tisi om 280, 008; France 540; 
De 
Limestone other than dimension 19,804 24,098 sS "Gaited King 
Quartz and quartzite 4 590 305 4 Portugal 16 Uni m 61; 
um-Luxem 
Sand other than metal- bearing 90,725 98,046 71 United Kingdom 66, 0.185 Norway 809; 


See footnotes at end of table. 


Netherlands 565. 
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Table 3.—Ireland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : ag 
7 85 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude ineuding native and by- 
Pose 327 391 14 United Kingdom 239; West Germany 
106; Belgium-Luxembo 22. 
Colloidal, precipitated, sublimed . 45 98 s United Kingdom 97; West Germany 
Dioxide. h ee ade 696 150 Ex Sweden 621; United Kingdom 75; 
Netherlands 54. 
Sulfuric acid 80,815 14,418 -— Norway 24,979; United Kingdom 
,918; France 15,825 
Talc, steatite, soapstone, pyrophyllite — _ 2,148 1,643 41 ni Kingdom 148; Belgium- 
| Luxembourg 884; Netherlands 165. 
Vermiculite, perlite, chlorite.............— 3,868 2,518 — United Kingdom 1,988; Netherlands 
560; me 
Other: 
JJ ³˙ A a meee RIE UNES 5,005 4,129 17 Unites sim 1,929; France 1,245; 
Slag and dross, not metal-bearing 2,614 2,454 Beigi . —. 1 Nethe 
an , not metal- oe ; ix um-Luxembo r- 
lands 1,001; bourg 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,005 2,871 -— United Kingdom 2,641; Trinidad and 
Tobago 206; Italy 19. 
Carbon black g LLL. 1,882 6,109 2 United Kingdom 3,702; Sweden 1,896; 
Netherlands 224. 
Gas carbon 840 190 -- Italy 96; Raby Germany 49; United 
Anthracite —--- thousand tons. . 81 60 6 Netherlands 18; United Kingdom 15; 
Republic of South Africa 12. 
Bituminous .---------- 8 1,824 2,562 969 Poland 748; United Kingdom 501; 
Colombia 205. 
Lignite including briquets .. do... 22 87 = bid ci drt aa 81; F 
Coke and semicockke do. ..- 1 b —— Mainly from nited Kingdom. 
Gas, manufactured 26 123 NA NA. 
Peat including briquets and litter 947 8,106 — Finland 6,874; United Kingdom 1,228; 
Denmark 2. | 
Petroleum: 
Crude. thousand 42-gallon barrels. - 9,625 10,197 — All from United Kingdom. 
Refinery products: 
Liquefied petroleum gas 
do— 1.558 1,483 à B16 Norway 29 1,271; Netherlands 
Gasoline do- 4,956 5,158 3) United om 4,599; Netherlands 
| 946; Ad ruga 211. 
Mineral jelly and wax do- 94 83 2 Maite eee West Germany 
Kerosene and jet fuel do- 2,606 2,871 @ United 1 pom 2,299; U.S.S.R. 394; 
9 7 85 
Distillate fuel oll do- 6,862 8,458 3) E ^ "B 7,211; France 635, 
FF — 339 858 11 United Kingdom 300; Ae het e 11. 
Retidaat fusi oil do- 7, 617 12,209 653 United France Mi. ,687; Spain 3,060; 
Bitumen and other residues 
do. — 517 531 — United om 365; France 159; 
Belgium uxembourg 6. 
Bituminous mixtures do- 21 27 (3) United Kingdom 24; Canada 1; Italy 
Petroleum co ke do- 234 350 316 Netherlands 30; West Germany 4. 
NA Not available. 


1Table prepared by Jozef Plachy. 
Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


The 800,000-ton-per-year Aughinish alu- 
mina plant reached full capacity during its 
fifth year of operation. 

Exploration and evaluation of discovered 
deposits of base metals and gold continued 
to escalate. A few base metals as well as 
gold deposits appeared promising for mine 
development but required further evalua- 
tion. N 


INDUSTRIAL MINERALS 


Barite mining decreased nearly one-half 
because of decreasing oil-well-drilling activ- 
ity in the North Sea and limited reserves in 
the surface mines. Decreased output of sand 
and gravel and crushed stone reflected low- 
ered activity in the contruction industry. 

New gypsum deposits were being evalu- 
ated by North West Exploration Ltd. near 
Glangevlin, County Cavan. A talc-magne- 
gite deposit at Westport, County Mayo, was 
being investigated by Tara Prospecting Ltd. 


MINERAL FUELS 


Total energy requirements, about 10 mil- 
lion tons of oil equivalent, were supplied by 
imported oil, 48%; imported coal, 22%; in- 
digenous natural gas, 1496; indigenous peat, 
18%; and hydropower, 3%. Approximately 
80% of total fuel consumption was for 
electrical power for which the energy 
sources were coal, 32%; oil, 26%; gas, 20%; 
peat, 18%; and hydro, 4%. Coal continued to 
replace oil in power generation. The 900- 
megawatt coal-burning power station at 
Moneypoint reached full operation during 
1987. Gas supply was expected to remain 
constant over the next 20 years barring 
discovery of new offshore resources. The 
Irish Supreme Court ruled early in the year 
that Marathon Petroleum Ireland Ltd., the 
sole producer, was not required to increase 
gas output. Approximately 3 million tons of 
peat was burned for electric power during 
1987 and this rate was expected to continue 
for about 20 years. Peat costs more per unit 
of power generated than other fuels, but 
peat production was continued in order to 
provide employment. A large coalfield had 
been discovered during petroleum explora- 
tion in the Celtic Sea. The deposit was 


determined to be beneath Dublin and to 
extend into the sea. It was estimated to 
contain about 1 billion tons of recoverable 
coal, sufficient for several centuries at the 
current usage rate, and might one day 
replace coal imports. The United States 
continued to supply nearly 50% of Ireland’s 
coal, based on long-term contracts signed in 
1982 when this source was the least expen- 
sive and the most secure. However, the Irish 
power industry indicated that Australian 
coal could be delivered to Irish ports in 1987 
at a lower cost than U. S. coal. Irish coal 
production was very minor. 

BP Petroleum Development Ltd. pro- 
duced oil during a test evaluation at a 
maximum daily flow rate of 1,930 barrels 
from wildcat well drilled in block 49/9-4 in 
the North Celtic Sea Basin. This well was 
only 2 miles from Gulf Oil (Ireland) Ltd.'s 
49/9-4 well, which had flowed 9,901 barrels 
per day in 1983. BP had taken over Gulf's 
Celtic Sea interests in a 60-40 partnership 
with Atlantic Resources PLC, an Irish firm. 
Two other wells drilled in the North Celtic 
Sea Basin, BP’s 50/6-2 well and Total Oil 
Marine Ltd.’s 57/2-2 well, were plugged and 
abandoned as dry holes. 

The Irish Government modified its oil 
and gas production licensing and taxation 
policies in October to further encourage 
private industry to search for and develop 
offshore petroleum fields. These changes 
were the elimination of all royalty pay- 
ments, an allowed deductibility of 100% of 
capital exploration and development costs 
against corporate taxes, and the complete 
elimination of the Government’s right to 
venture participation. On the other hand, 
the Government allowed itself tax revenues 
from large fields of 60% instead of the usual 
50%. These large fields were defined as 
those that had produced 100 million barrels 
of oil or 600 billion cubic feet of gas. 

Many firms had abandoned the Irish 
offshore areas over the previous few years, 
partly because of the tax regime and the 
fact that no new discoveries had been made 
after exploration and appraisal expendi- 
tures totaling $1.5 billion. 


1Physical scientist, Division of International Minerals. 


ere n , values have been converted from 
Irish pounds (If) to U.S. dollars at the rate of If1 = US$1.49, 
the average for 1987. 


The Mineral Industry of 
Israel 


By T. John Rowland! 


The mineral industry of Israel remained 
primarily based on industrial minerals ob- 
tained from brine deposits of the Dead Sea 
and from phosphate rock mines. In 1987, 
mineral production was similar to that of 
1986, with the exception of increases in the 
production of natural gas, petroleum, and 
phosphate rock. 

Negev Phosphates Ltd. (NPL) invested 
$4.2 million? to develop a flotation plant at 
Nahal Zin. This new 1-million-ton-per-year- 


capacity unit was designed to enable up to 
80% recovery of the phosphate rock treated. 

Commercial quantities of oil were discov- 
ered in the Helez Field southeast of Ashke- 
lon. The discovery, when developed, was 
expected to produce about 100 barrels per 
day. 

The Israeli Energy and Infrastructure 
Ministry selected a field test site at Sde 
Boker for the production of electricity from 
solar energy. 


PRODUCTION AND TRADE 


The Israeli economy continued to operate 
under the Government's economic stabiliza- 
tion program of July 1985. The principal 
objectives of the program were to arrest 
inflation and to reduce the Israeli balance 
of payments. In 1987, the Israeli gross 
national product (GNP) rose by 6.296 com- 
pared with a 4% rise in 1986. Productivity 
in the private sector increased by 3%; 
however, overall consumption continued to 
increase as well. The rate of inflation 
decreased for the second consecutive year, 
from a 1986 rate of 19.7% to 16.396, the 
lowest rate in 15 years. Building indus- 
try activity rose by 8% after a prolonged 
slump. The cutting and polishing of import- 
ed rough diamonds increased. Consump- 
tion increases continued, including a con- 
sumption rise of 6% in durable goods. Pub- 
lic consumption increased by 18% as a 
result of defense-related import purchases. 

The Israeli trade deficit increased by 
37.4% to $3.23 billion compared with $2.35 
billion in 1986 and was the highest since the 
1983 deficit of $3.49 billion. Total exports 
amounted to $8.22 billion, up 11% from that 
of 1986, of which about $2.75 billion was 
destined for the European Economic Com- 


munity (EEC), $2.75 billion to the United 
States, and $1.04 billion to Asia (specifically 
Hong Kong and Japan). Exports to the EEC, 
the European Free Trade Association (EF- 
TA), and Japan constituted about 43% of 
Israeli exports, although Israeli exports to 
the United States amounted to about 33% 
of the total. Israeli imports reached $11.45 
billion, with 53% from the EEC, 16% Unit- 
ed States, and 10% from the EFTA. The 
principal countries that exported products 
and materials to Israel were, in descending 
order of importance, the United States, 
Belgium-Luxembourg, the Federal Republic 
of Germany, and the United Kingdom. The 
principal countries of destination for Israeli 
exports in 1987 were, in descending order of 
importance, the United States, the United 
Kingdom, Japan, and the Federal Republic 
of Germany. 

Although U.S. dollar revenues increased 
by 10%, the volume of trade declined as the 
dollar value declined. However, revenues 
from trade with European countries rose 
4096 and raised that share of the market to 
25% in 1987. The depreciation of the dollar 
relative to European and Japanese curren- 
cies assisted in an appreciable rise in the 
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nominal dollar value of Israeli sales. 

Preparatory activities were under way to 
remove the duties on imports from the EEC 
that are scheduled to be imposed in Janu- 
ary 1989. Nearly 90% of goods are expected 
to be exempt from import duties. The reduc- 
tion in tariffs implemented on January 1, 
1987, on imports from the EEC and the 
United States, was estimated to have re- 
duced Israeli revenues by $200 million for 
1987. 

Israel, a major diamond-cutting and pol- 
ishing center, increased diamond activities 
over the last 3 years. Imports of rough 


diamonds were 7.9 million carats in 1987, an 
increase of 0.7 million carats more than 
that of 1986. Nearly 30% of the imported 
rough diamonds was purchased from De 
Beers Diamond Trading Co. Net sales of 
polished diamonds totaled $2.1 billion in 
1987 compared with $1.7 billion in 1986. Net 
sales by weight amounted to 3.9 million 
carats in 1987, an increase from 3.4 million 
carats in 1986. The United States received 
nearly 50% of the sales with, other signifi- 
cant amounts exported to Japan and Hong 
Kong. 


Table 1.—Israel: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986P 1987 
METALS 
Copper, oxide (8095-9096 Cu):® 
ross weight _.___________________ 4,200 8,500 s "a EN 
Cu contnnntt 222222 8,500 2,900 2 " 
Iron and steel: Steel, crude? ______________ 150,000 200,000 150,000 130,000 150,000 
INDUSTRIAL MINERALS 
Bromine:“ 
eee mda uU A ¼oã0 ü 70,000 90,700 100,000 105,000 110,000 
JJ) ĩ¾ͤ u 50, 500 65,300 70,000 3,000 78,000 
Cement! h daa ilic (from domestic clinker) 
ousand tons 2,058 2,064 2,020 32,059 2,060 
Bentonite — ——— Sees 6,838 5,898 r 66, 000 6,000 6,000 
ite i 39,108 9,000 9,000 9,000 9,000 
Kaolin? s o ose LCD. 326,844 21,000 21,000 21,000 21,000 
f i sv ³² g C 318,274 19,000 19,000 19,000 19,000 
oca to etn pq m HR EE ERES 42,000 46,000 *45,000 45,000 45,000 
J KV ⁵ 341,000 50,000 50,000 50,000 50,000 
Nit trogen N content of ammonia —_.._.._____ 53,400 57,500 57,500 57,000 57,000 
Phosphate rock, beneficiated .... thousand tons 2,969 8,312 4,076 33,678 8,798 
Potash, KO equivalent |... do... 1,000 1,100 1,200 31,255 1,800 
e marketed (mainly marin 145,000 145,000 150,000 150,000 150,000 
Glass dad... n ĩð 8 61,000 61,000 *61,000 61,000 61,000 
Other (for building industry). thousand tons ,900 4,800 *4,300 4,300 4,500 
oo and potassium compounds: Caustic soda - 30,974 28,501 31,248 ,000 21,000 
ne: 
Crushed ________ thousand cubic meters... 4,500 6,000 *6,000 6,000 6,000 
Dimension, marblle 12, 000 13,000 €13,000 13,000 13,000 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed _ .. million cubic feet. 6,300 2,400 2,125 1,400 1,585 
„CCC thousand tons. — 20 20 20 20 
Petroleum 
8 thousand 42-gallon barrels... 92 865 865 365 420 
Refinery products: 
Gasoline do- 9,410 8,830 9,855 10,950 11,000 
Kerosene and jet fuel |... do-..- ,560 5,256 5,475 5,110 ,000 
Distillate fuel oil —— --- do- 11,600 9,640 *9,600 10,000 10,000 
Residual fuel oli do— 22,500 19,800 €19,000 19,000 19,000 
Other uem eS do... 2,580 2,250 €2,200 2,000 2,000 
Refinery fuel and losses do— 2,580 2.260 €2,800 2,000 2,000 
c do— _ 54,230 41,536 47, 200 47, 000 49, 000 


*Estimated. Preli 


r Revised. 
Table includes data available from the Apr. 1987 monthly Bulletin of Statistics, Israel Central Bureau of Statistics, 


v. 38, No. 4, Jerusalem: and the Israel Geological Survey. 
An addition to the commodities listed, Israel re portedly had the ca 


DUE is not 1 o; and available information is E inadequate to 


Reported 


salo relisb 


produce 71 tons of UsOs per year; however, 
le estimates of output levels. 
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COMMODITY REVIEW 


INDUSTRIAL MINERALS 


The Government-owned holding compa- 
ny, Israel Chemicals Ltd. (ICL), conducted 
Israeli mineral extraction operations. Pro- 
duction from operations included various 
chemicals from the Dead Sea brines, and 
phosphates from phosphate rock in the 
Negev Desert. ICL subsidiaries adminis- 
tered downstream production operations, 
transportation, and the bulk of the ICL 
product-marketing activities. 

Bromine.—The Dead Sea Bromine Group 
(DSB) comprises Dead Sea Bromine Ltd., 
Bromine Compounds Ltd., and Broom- 
chemie BV in the Netherlands. DSB contin- 
ued as a leading bromine producer responsi- 
ble for about 50% of the international trade 
in bromine. Elemental bromine was pro- 
duced from concentrated brines and upgrad- 
ed into a range of bromine compounds. 
These compounds were divided into four 
categories: inorganic, organic, agricultural, 
and flame retardants. A $70 million invest- 
ment program was under way and was 
aimed principally at increasing production 
capacity from the current 175,000 tons per 
year to 220,000 tons per year by 1989. 

Clays.—Negev Ceramic Materials Ltd., a 
subsidiary of ICL, produced mainly flint 
clay at its plant in its Ramon Valley in the 
Negev Desert. Operations included open pit 
mining, size reduction, fines removal, mag- 
netic separation, compaction, and calcina- 
tion. Raw material from the sedimentary 
deposits consisted of anatase, boehmite, 
diaspore, hematite, and kaolinite. A variety 
of industrial mineral products was produc- 
ed: flint clay, glass sand, kaolinite, meta- 
bentonite, and sodium feldspar. 

Fertilizer Materials.—Production of 
phosphate rock increased to 3.79 million 
tons in 1987 compared with 3.67 million 
tons in 1986. Higher local production costs 
resulting from the relatively low shekel- 
U.S. dollar exchange rate contributed to a 
lower monetary return. However, the 5- 
year phosphate downturn was believed to 
be reversing as a result of increased de- 
mand in Latin America and the Far East. 
U.S. levies on Canadian phosphate were 
expected to indirectly assist the volume of 
sales of Israeli phosphate to the United 
States. Levies on Canadian phosphate ex- 
ports by the United States could make 
Israeli phosphates more attractive to U.S. 
markets. 


NPL operated three phosphate mines: 
Zin, the main plant with a capacity of 2.5 
million tons per year, Arad, and Oron. 
Overall capacity of the three mines was 3.5 
million tons per year. NPL also produced 
technical-grade phosphoric acid with a com- 
pany capacity of 25,000 tons per year. 

NPL invested $4.2 million to develop a 
new flotation plant at its Nahal Zin phos- 
phate mine. When completed, the 1-million- 
ton-per-year unit will utilize a new technol- 
ogy process that will enable up to 8096 of 
the phosphate located to be recovered at 
commercial grade. At the Oron Mine, a 
flash calciner installed in 1986 operated at a 
capacity of 500,000 tons per year. Excava- 
tion equipment was also upgraded by NPL 
at Oron as electrical excavators and loaders 
replaced the mechanical types. 

Rotem Fertilizers Ltd., a subsidiary of 
ICL, produced phosphoric acid near Arad 
from low-grade, unexportable phosphate 
rock. Phosphoric acid and phosphate rock 
were utilized to produce granulated super- 
phosphate rock, and potash was used to 
produce granulated superphosphates and 
PK fertilizers. Production capacities for the 
Rotem Fertilizers operations were rated at 
180,000 tons per year of phosphoric acid and 
800,000 tons per year of fertilizers. 

Fertilizers and Chemicals Ltd. installed a 
new plant to produce nitric acid for the 
manufacture of agricultural nitrate fertiliz- 
ers. The $9 million plant, using technology 
developed in the United States, was antici- 
pated to be capable of producing 100,000 
tons per year of 60% nitric acid, reported as 
sufficient to continue to meet the Israeli 
needs for 10 years. 

Magnesium Compounds.—The Dead Sea 
Periclase Ltd. manufactured high-purity 
magnesium oxide, periclase, and calcined 
magnesia specialty products. Dead Sea 
Periclase was established in 1971 to meet 
the demand for high-purity sintered magne- 
sia for the refractories industry. The compa- 
ny applies the Aman process for the decom- 
position of magnesium chloride brines to 
produce the periclase. Periclase was used to 
manufacture refractory bricks principally 
for lining steel industry furnaces. Specialty 
magnesia products categorized by manu- 
factured application included transformer 
steel, rubber, adhesives, plastics, pharma- 
ceuticals, high-purity chemical feedstocks, 
and nuclear-grade fused magnesia. A $10 
million expansion program, scheduled for 
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completion in early 1988, was expected to 
increase annual production capacity by 
20,000 tons to 70,000 tons per year. The new 
plant is planned to incorporate unit oper- 
ations for washing, milling, drying, and 
calcination. Individual processing units 
were designed to accommodate opera- 
tions for a variety of product configurations. 
Finished products are expected to be han- 
dled by separate packing lines, thereby 
eliminating product contamination. 


MINERAL FUELS 


Coal.—In 1987, the principal suppliers of 
coal for Israel continued to be, in descend- 
ing order of tonnage, the Republic of South 
Africa, Australia, the United States, and 
Colombia. The estimated total tonnage of 
imported coal was 3.3 million tons during 
1987. In early 1987, Israel contracted to 
purchase 2.1 million tons of coal from 
Colombia to be delivered incrementally 
through the end of the decade. Coal satisfied 
47% of Israeli energy consumption, while 
liquid fuels supplied 51% of energy demand. 

Petroleum.—The Israel National Oil Co. 
discontinued exploration ventures after in- 
vesting $250 million over 9 years. Israel 
imports 50 million barrels of crude oil per 
year under long-term contracts with Egypt, 
Mexico, and Norway, and through the spot 
market. In 1987, Israel operated two refin- 
eries: Haifa with a 110,000-barrel-per-day 
capacity and Ashdod, with a 70,000-barrel- 
per-day capacity. Refinery production by 
Israel during 1987 included kerosene, gaso- 
line, liquefied petroleum gas, and naphtha, 
and was sufficient for Israeli demand. 
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In March, a commercial quantity of oil 
was discovered at a depth of 4,800 feet in 
the Helez Field southeast of Ashkelon near 
Qiryat Gat. This discovery was expected to 
produce at a rate of about 100 barrels per 
day. The current oil production rate from 
all other Israeli sites totaled about 150 
barrels per day. Approximately 97% of the 
Israeli energy requirements was imported 
in 1987. 

Solar and alternative energy sources sup- 
plied the remaining 3% of demand. Israel 
was one of the world leaders in the use of 
solar energy for heating water. The Energy 
and Infrastructure Ministry continued sup- 
port of studies in the production of steam 
and in the direct and indirect conversion of 
solar energy to electrical energy during 
1987. A site was selected at Sde Boker to 
field test technologies for producing elec- 
tricity from solar energy. This central ex- 
perimental site, the Ben-Gurion Center, is 
expected to expand Israeli experience and 
capabilities in solar energy utilization and 
to assist in reaching the goal of satisfying 
4% of Israeli energy needs by the year 2000. 

Israel has an estimated 10 billion tons of 
oil shale reserves. Research continued on oil 
shale, primarily through universities and 
the Government corporation Energy Re- 
sources Development Ltd. A 4.5-megawatt 
cogeneration powerplant fueled by oil shale 
was planned to be built at Mishor Rotem at 
a construction cost of $21 million. Comple- 
tion was scheduled for 1989. 


1Physical scientist, pins of International Minerals. 


Where necessary, es have been converted from 
New Israeli shekels (T) to SU. 8. dollars at the average rate of 
11.60 = US$1.00 for 1987. 


The Mineral Industry of 
Italy 


By John G. Panulas! 


Italy's mining activities accounted for an 
estimated 5% of the country's 1987 gross 
national product of about $670 billion.? Italy 
continued to be a major producer of pumice 
and feldspar. Output of asbestos, barite, 
bentonite, cement, fluorspar, magnesite, 
potash, and talc were also of world impor- 
tance. | 

Ente Nazionale Idrocarburi (END, Italy's 
State mining organization, continued reor- 


ganization of its subsidiary Società per Azio- 
ni Minero-Metallurgiche (SAMIM). The 
mining operations of SAMIM were moved 
to Società Italiana Miniére, a subsidiary of 
Azienda Generali Italiana Petroli-Miniére 
S.p.A. (AGIP Miniére). Smelting and metal- 
lurgical activities were transferred to 
SAMIM's successor company, Nuova So- 
cietà per Azioni Minero-Metallurgiche. 


PRODUCTION 


The Italian mining industry posted negli- 
gible growth in 1987. Production of metallic 
minerals grew very slightly. Smelter and 
refinery production of most metals either 
remained constant or fell somewhat. Out- 
put of industrial minerals, although signifi- 


cant to the extractive sector, showed little 
growth. Likewise, industrial mineral prod- 
ucts posted only slight gains. In general, 
petroleum and natural gas sustained their 
previous output levels. 


Table 1.— Italy: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Aluminum 
Bautite 22 et L Iu Lc 13,100 ae eee En PON 
Alumina )) 8 465,671 607,274 555,319 618,374 2699,635 
etal: 
Primary 2 x See eS 195,694 230,207 221,055 242,632 2228,230 
Secondary _ - ------------------ 278,000 283,000 282,000 €280,000 280,000 
Antimony: 
Mine output, Sb content Da 244 495 305 300 
. Metal, total a sacra 720 1,121 1,039 715 700 
Bismuth metal - - - ------------------— 23 26 54 66 70 
Cadmium metal, smelter - ----- --------—-- 385 452 526 411 2325 
Copper: 
Mine output, Cu content ~- ---—--------- 1,538 875 130 m da 
Metal, refined, all kind 31,200 50,300 64,300 64,800 65,000 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986” 1987* 
METALS —Continued 
lron and steel: Metal: 
Pig iron _____________ thousand tons 10,341 11,628 11,658 11,898 210,400 
Ferroalloys: 
Blast furnace: 
F —— at at oe — 50,274 36,092 50,111 48,002 50,000 
Spiegeleisen ________________ 494 935 1,001 1,151 1,200 
Silicon pig iron (10959-12906 Si) 580 342 686 968 1,000 
Electric furnace: 
Ferrochromium mn 45,414 49,942 57,654 55,939 56,000 
Ferromangan ee 12,647 15,651 17,166 11,653 12,000 
Ferrosilicon ___-____________~_ 51,913 11,157 15,802 62,799 63,000 
Silicomanganese ____________— 37, 12,779 858 66,083 67,000 
Silicon metall 11.737 22,812 17,812 968 1,000 
Other- o hw eieset 42,219 50,155 15,862 14,022 14,000 
Total. 252,522 320,465 300,452 261,585 265,200 
Steel, crude___________ thousand tons 21,674 24,061 23,144 22,869 22,900 
Semimanufactures: 
JC do... 2,027 2,027 2,256 €2,000 2,000 
Sections -~ --------------- do... 6,874 6,874 1,185 7, 000 7,000 
Plates and sheets do- 8,409 5,836 5,062 *5,000 5,000 
Hoop and strikt: do- 461 461 526 2500 500 
Railway track material do... 234 234 280 200 200 
nec semimanufactures, solids for 
ACUERDO: do... 957 948 1,198 *1,100 1,100 
5 and forgings ________ do- 453 435 326 300 300 
r nos uc do... 1,515 1,524 1,383 *1,500 1,500 
T Not! do 20, 930 18,339 18,166 *17,600 17,600 
ad: 
Mine output, Pb content 23,561 20,883 15,622 11,119 219,284 
Metal, refined: 
Primary J ͤ K 36,955 37,558 29,538 29,333 66,000 
Secondary - - ----------------——- 89,400 102,900 96,700 101,700 94,000 
M nesium: 
ine output, Mg content - - - - ----------— 9,781 9,300 9,831 9,046 9,500 
Metal, primary - 7,687 7,491 7, 863 12,417 7,173 
Manganese, mine output: 
Gross weiggntkt LLL ccs 2-2 7,205 9,582 8,621 6,396 3,400 
Mn contenntntnt.◻e᷑. 22 LLL 2,215 2,858 2,586 1,689 ,000 
Silver metal. thousand troy ounces. . 2,361 1,554 2,301 1,813 22 668 
Zinc: 
Mine output, Zn content ______________ 42,944 42,288 485, 438 26, 303 26, 000 
Metal, primary 155,893 169,672 215, 644 229, 397 230,000 
INDUSTRIAL MINERALS 
Asbestos- ˙ò Ai ⁰· LL Ei 139,054 147,272 136,006 115,208 115,000 
Barieg olo unc ³ĩ³Ä¹ det 139,090 107,128 128,356 114,132 115,000 
Bromine? _________________________ 500 500 600 450 520 
Cement, hydraulic... thousand tons 39,216 37,782 36,677 35,340 236,200 
Clays, crude: 
iir 886 dos 297 309 304 300 2313 
Refractory excluding kaolinitic earth do- 284 332 400 381 2375 
Fuller’s eart nn do... 20 30 30 31 30 
Kaolin unc ELI do. ..- 53 53 60 85 2125 
Kaolinitic earth |... do_ _ __ 25 25 26 21 22 
Diatomile "- 23 a i esu 25,000 28,000 30,000 27,000 27,000 
M/C ELS 826,856 985,573 1,115,575 1,237,058 21, 173,663 
Fluorspar: 
„ A ——— See 102,910 110,330 95,450 90,900 280,300 
Metallurgical- grade 74,760 77,931 56,762 54, 536 256, 600 
„ cac sexu Sere ee 171,610 188,261 152,212 145,436 2136,900 
Graphite, all grades 299 ie M PE a 
unn s thousand tons. 1,388 1,264 1,261 *1,300 21,233 
Lime, hydrated and quicklime_ _ _ _ _ _ _ _ do... 2,021 2,402 2,216 *2,100 2,300 
Nitrogen: N content of ammonia _ _ __ _ _ do- 1,060 1,210 1,217 1, 200 1.200 
Fi.... 8 75, 000 80,000 80, 000 70, 000 10,000 
Pigments, mineral: Iron oxides, natural ______ 900 800 850 815 900 
Potash, crude salts: | 
Gross weiht thousand tons 1,674 1,481 1,701 1,261 21,401 
K20 equivalent do- 184 162 205 158 2168 


See footnotes at end of table. 
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(Metric tons unless otherwise specified) 
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Commodity 1983 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS —Continued 
Pumice and related materials: 
Pumice and pumiceous lapilli thousand tons 931 903 2750 700 2725 
Pozzola nns o- 5,590 5,712 €5,000 €4,500 5,000 
Pyrites, all types, gross weight |... do... 646 443 690 161 110 
Marinecrude?. do 736 723 570 574 2571 
Rock and br ine do—— 3,454 3,255 3,176 3,433 3,500 
Sand and gravel: 
Volcanic sand _______________ do- 110 115 2110 2100 100 
Silica sand ___~______~_~______ do... 4,085 4,415 94,400 94,200 4,900 
Other sand and gravel _________- do... 124,000 120,694 *122,000 *123,000 122,000 
Sodium and potassium compounds:? 
Caustic soda _____________________ 9,000 8,000 8,500 8,700 8,700 
Sodium carbonate thousand tons 855 90 90 80 285 
Sodium sulfate - - -----------—-- do- 90 80 80 15 80 
Stone: 
Dimension:* 
Calcareous: 
Alabaster and onyx ~- n do- 20 17 *20 e20 20 
Marble in blocks: 
White do___ 2,256 1,777 1, 500 $1,600 1,600 
Color do... 1,785 1,756 *1,800 *1,800 1,800 
Schist (calcareous) ______-— do 496 510 e500 t 500 
Travertine do- 1,075 1,066 *1,100 *1,100 1,100 
TüufB c umo do- _ _ 4,521 5,207 5,000 4,500 4,500 
Other: 
Gneis do— 259 319 300 300 300 
Granite do— 2,556 2,385 $2,500 22,500 2, 500 
Lava, basalt, trachyte do... 6,879 8,799 7,000 eg, 000 8,000 
Porphyr h do. ... 1,226 1,205 *1,200 *1,200 1,200 
Sands tonne do— 1,781 1,855 *1,800 "1 ,900 1,800 
Slate o cene cse do— 119 124 120 120 120 
Tuff, volcanic do- 5,826 5,930 5, 900 $5,800 5,800 
Crushed and broken: 
Dolomitee ---- do_ __ 849 887 *900 *850 850 
Limestone ___________---- do... 120,000 117,025 *120,000 e110, 000 110,000 
Marl for cement do- 11,653 11,502 11, 458 10, 514 ,000 
Serpentine. - - ------------— do... 2,839 1,204 1 4500 1 2500 1.500 
Quartz and quartzite ---- do- 266 316 300 250 250 
Strontium minerals: Celestitee __- 414 EN 4,611 4,667 177 
Sulfur: 
Gross weight of ore thousand tons 41 20 5 zs E 
Recovered as elemental and in compounds: 
Elemental from ore do— 9 8 1 . € 
Scontentofpyrites ss do- 271 192 280 309 300 
Byproduct, oil refining _ ____ do... 10 10 10 10 10 
Byproduct, other sources do- 200 190 190 175 180 
r oa ee do— 490 400 481 494 490 
Talc and related materials 158,974 142,727 129,614 151,206 148,028 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous rock, natural! 93,306 91,988 88,700 65,889 66,000 
Coal. .. eet yee ee 150,000 160, 150,000 155,000 156,000 
a 
Lign ite thousand tons 1,737 1,806 1,892 1,573 1,600 
Su E (Sulcis coal) 4,458 8,112 18,773 18,708 18,700 
Coke, metallurgica thousand tons 6,419 6,920 7,377 7,000 8.000 
Gas, natural: Marketed _ _ _ million cubic feet 458,930 488,650 503,058 563,135 564,000 
Natural gas liquids | 
thousand 42-gallon barrels. . 383 383 360 *400 400 
Petroleum: 
Crüde coo cL Sec do- 14,961 15, 635 16,024 17, 230 17, 000 
Refinery products: 
Liquefied petroleum gas do... 22,132 21,286 19,964 *20,000 20,000 
Gasoline, all kind do... 125,732 123,522 124,617 120, 000 120, 000 
Naphtha aK do—- 24, 269 22,816 27,175 25, 000 25,000 
Jet fu! Rd do... 1,880 8,664 9,400 *9,000 9,000 
Keros ene do... 18,933 18,514 17,042 918,000 18,000 
Distillate fuel oil do- 172,288 171,557 169,499 e170, 000 170, 000 
Residual fuel oil do— 190,322 173,466 146,087 150,000 150,000 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 19875 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Other thousand 42-gallon barrels. _ 41,300 40,957 43,988 *40,000 40,000 
Refinery fuel and losses do- 46,167 48,631 36,735 “45,000 45,000 
Total Rape ae eee EET RS do. ___ 649,023 629,473 594,507 e597, 000 597,000 
“Estimated. Preliminary. 


1Table includes data available through Sept. 22, 1988. 
2Reported figure. 


3Reported production from Sardinia and Sicily estimated at 200,000 tons annually. 
*Output of limestone and serpentine for dimension stone use is included with "Stone: Crushed and broken." 


TRADE 


In metalliferous ore trade with the world, 
Italy's losses increased from $332 million in 
1985 to $388 million in 1986, while the 
outflow resulting from its transactions in 
industrial minerals decreased from $1.5 bil- 
lion to $1.4 billion. Correspondingly, in 
trade with its partners within the European 
Economic Community (EEC), Italy's com- 


merce in metalliferous ores produced a 


deficit of $174 million, up $63 million from 
that of 1985. But industrial minerals sales 
to the EEC resulted in a deficit reduction of 
$106 million, down from $693 million in 
1985 to $587 million in 1986. Notably in 
1986, the country enjoyed surpluses of $2.4 
billion and $921 million in its trade of 
industrial mineral products with the world 
and the EEC, respectively. 


Table 2.— Italy: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
d e Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals... 495 302 ie Iraq 104; France 67; Switzerland 59. 
Alkaline-earth metalss ~~ 4 25 (2) Belgium-Luxembourg 13; Switzer- 
land 12. 
Aluminum: 
Ore and concentrate 7,273 4,502 = Tuy 3,592; Tunisia 600; Greece 
Oxides and hydroxides |... 283,421 338,359 166 Netherlands 118,700; Yugoslavia 
66,451; Norway 35,932. 
Ash and residue containing aluminum 7,373 6,973 t West Germany 3,754; France 1,907; 
Belgium-Luxembourg 1,132. 
Metal including alloys: 
%% ( 5, 816 4,239 21 West Germany 2,866; France 931; 
Belgium-Luxembourg 166. 
Unwrought______________ 43,797 34,307 187 West Germany 11,653; France 6,561; 
Netherlands 4,248. 
Semimanufactures _________ 134,664 138,516 8,191 West Germany 41,582; France 24,866; 
United Kingdom 10,409. 
Antimony: 
Ore and concentrate 582 30 zt NA. 
Oxides -—---------------—- 362 115 DN West Germany 82; United Kingdom 
10; Switzerland 5. 
Metal including alloys, all form 1 24 ER p 19; France 2; 
ain 2. 
Arsenic: Oxides and acids 24 17 v Spain 8; France 6; Morocco 2. 
Beryllium: 
xides and hydroxides _________ 38 24 1 France 23. 
Metal including alloys, all forme 20 2) Me All to United Kingdom. 
Bismuth: Metal including alloys, all 
förms x ec '! fees 40 20 e Tn ted Kingdom 23; West Germany 
Cadmium: Metal including alloys, all 
J/§öÜ˙%fr Be t e ri tae rs 322 224 arem Netherlands 121; Belgium-Luxem- 


See footnotes at end of table. 


bourg 62; United Kingdom 20. 
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Table 2.—Italy: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cesium and rubidium: Metal includ- 
ing alloys, all form 
Chromium: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys, all forms 


Cobalt: 
Ore and concentrate 
Oxides and hydroxides 


Metal including alloys, all forms 


Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) )) 
Tantalum mu 


Sopper 
re and concentrate 
Matte and speiss including cement 


=» ap ae ame — — apo D eee eee eee ee Gaa 


Ash and residue containing copper 


Metal including alloys: 
SCFBD usu ß aee 


Germanium: Metal including alloys, all 
P!!! MINNIE 
Gold: 
Waste and sweepings 
value, thousands 


Metal including alloys, unwrought 
and partly wrought . troy ounces. . 


Hafnium: Metal including alloys, all 
e LL Lee up us ee 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite- |... 
Pyrite, roasted 


II!!!» ³ĩðàA VE 


Ferroalloys: 


Forrochromiummm 
Ferromangan ese 
Ferromolybdenum — — ~~ 
Ferronickel.. . _ 
Ferrosilicochromium . _ _ _ _ 
Ferrosilicomanganesee 
Ferrosili con 
Unspecified- -- -------- 
Steel, primary forms 
thousand tons 


See footnotes at end of table. 


1985 


1,685 


1,192 
2,042 
5,084 


14,814 
14,112 
124,236 


$13 
166,189 


2 


35 
22,813 
9,861 
33,234 


24,401 
801 


1,648 


1,138 


1986 


11 
25 


556 
1.722 
4,997 


10,897 
8,805 
130,334 


$102 


94,267 


3) 


United 
States 


$3 


25,046 


Destinations, 1986 
Other (principal) 


Portugal 3; West Germany 1. 
ir ig 2,561; Yugoslavia 825; France 


West Germany 137; France 45; Spain 


Ecuador 25; West Germany 12; 
France 3. 

United Kingdom 36; France 18; West 
Germany 11. 


Mainly to France. 
West Germany 10. 


Austria 23; Netherlands 2. 


Spain 552. 

est Germany 631; Netherlands 172; 
France 133. 

West Germany 2,732; Austria 1,181; 
India 369. 


West Germany 8,154; France 895; 
Belgium-Luxembourg 571. 

Belgium-Luxembourg 2,023; France 
1,948; Spain 1,060. 

France 31,517; West Germany 23,002; 
Spain 13,285. 


Belgium-Luxembourg 2; Sweden 2. 


Republic of South Africa $33; West 
rmany $17; Japan $13. 


Switzerland 29,161; United Kingdom 
9,870. 
All to Tunisia. 


Brazil 2,500; China 12; Austria 8. 
France 17,883; Greece 15,719; Leba- 
non 8,101. 


West Germany 3,371; France 2,617; 
Morocco 474. 


East Germany 30,446; West Germany 
16,287; Spain 8,600. 


West Germany 14,402; France 4,059; 
United Kingdom 3,105. 
West Germany 131; France 129; Aus- 
tria 26. 
iir. den 29; United Kingdom 7; 
reece 2 


France 166; Austria 71; Israel 1. 

West Germany 24; France 22. 

France 3,087; West Germany 1,303. 

France 4,753; West Germany 4,475. 

West Germany 3,648; Japan 3,137; 
United Kingdom 526. 

United Kingdom 1,155; West Ger- 
many 1,153; Romania 1,018. 


dcr 170; Argentina 122; China 
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Table 2.—Italy: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions... do____ 


Universals, plates, xig 


O26 
Hoop and strip __ - -do- - — — 
Rails and accessories 

do- 
Wire. ——— n do. ... 


Tubes, pipes, fittings do- 
Castings and forgings Fouen 


Lead: RS 
Ore and concentrate 


G //§§ĩðẽ—[5ð ↄ ³ 88 
Ash and residue containing lead -- 


Metal including alloys: 
SCIAD oe eee es st 


Unwrou ght 


Semimanufacturees ö 
Lithium: 

Oxides and hydroxides 

Metal ee alloys, all forms VER 


Manganese: 
Ore and concentrate, metallurgical- 


Metal including alloys, all form 
Mercury . / 6-pound flasks _ 


Molybdenum: 
re and concentrate 
Oxides and hydroxides ________ _ 
Meta me nang alloys: 
Unwrought ------------- 
Semimanufactures |... 
Nickel: 
Matte and speiss _____________ 
Oxides and hydroxides 
Ash and residue containing nickel _ _ 
Metal including alloys: 
Serap eae ga 8 


Platinum-group metals: 
Waste and sweepings 
value, thousands 
Metals including alloys, unwrought 
and partly wrought _troy ounces. . 


Rare-earth metals including alloys, all 
forms code d i E 


f css en su x de cte 


See footnotes at end of table. 


1985 


2,069 


59 
24,907 
2,002 
4,425 
1,255 
11,786 
179 


18 
2 


858 
5,216 


640 


1986 


81 
142,911 


14 


2) 


United 
States 


Destinations, 1986 


Other (principal) 


West Germany 830; France 619; 
Switzerland 166. 


France 214; U.S.S.R. 165; West Ger- 
many 161. 
France| 51; West Germany 41; Austria 
4 


Dongiaccen 6; Switzerland 5; Senegal 


France 52; West Germany 32; Swit- 
zerland 23. 

U.S.S.R. 667; West Germany 280; 
France 182. 


Yugoslavia 12; France 5; U.S.S.R. 5. 


Spain 4,200; Bulgaria 4,000; Yugo- 
slavia 3,800. 

Romania 471; Egypt 109; Poland 65. 

France 5,250; Belgium-Luxembourg 
1,693; United Kingdom 207. 


West Germany 71; Switzerland 24; 
France 1. 

Iran 5, 703; key 1,047; East Ger- 
many S20 

Libya 81; Greece 42; Ethiopia 28. 


Yugoslavia 2; Venezuela 1. 


West Germany 392; Austria 68. 
West Germany 2, 303; Switzerland 
862; Austria 72 6. 
Bel um- Luxembourg 803; France 
167; United Kingdom 98. 


France 948; Netherlands 758; West 
Germany 48. 

Belgium- DARE PRIA 85; Nether- 
lands 24; West Germany 21. 

West German 33; France 1. 

Austria 43,616; ; France 870; Republic 
of South Africa 522. 


All to Netherlands. 
All to Switzerland. 


West Germany 34; France 1. 
Mainly to United Kingdom. 
France 15; Yugoslavia 10. 


All to Canada. 
All to Cuba. 
Austria 60; Netherlands 27. 


West Germany 91; Switzerland 9. 

United Kingdom 42; Yugoslavia 8. 

United Kingdom 127; France 115; 
West Germany 11 1. 


All to West Germany. 


United Kingdom 33,523; West Ger- 
many 19,548. 


Switzerland 7; Greece 4; United King- 
dom 2. 


Mainly to United Kingdom. 
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Table 2.—Italy: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
d oo Other (principal) 
METALS —Continued 
Selenium, elemental- ------------ 1 1 -— All to Venezuela. 
Siren high-purity . 2222 -- 214 129 42 Japan 78; West Germany 5. 
ilver: 
Waste and sweepings 
value, thousands $5 TM 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces . 5,405 4,533 NA  . Switzerland 3,807; France 145; 
. United Kingdom 55. 
Tellurium and arsenic, elemental... .. _ 2) 9 cone Pakistan 5; United Kingdom 4. 
Tin: 
Ore and concentrate Lm 18 _. All to Switzerland. 
ONides o LE eas 238 124 dis France 30: Spain: 40r Nest Germany 
Ash and residue containing tin 160 88 -- All to United Kingdom. 
Metal including alloys: 
PAD te IE 60 200 D West Germany 105; Netherlands 50; 
Belgium-Luxembourg 24. 
Unwrought_ - ------------ 197 163 -- United Kingdom 53; Netherlands 52; 
Yugoslavia 45. 
" Semimanufactures .. 136 110 31 West Germany 25; Switzerland 20. 
itanium: 
Ore and concentrate 1,906 1,335 zs W 500: France 387; Turkey 
// ³² w esteri 874 438 20 renee 107; Yugoslavia 87; Austria 
Metal including alloys: 
Scrap «nc tee 35 124 3) United Kingdom 70; West Germany 
44; France 9. 
Unwrought. ------------—- 4 2 ~- Mainly to Yugoslavia. 
Semimanufactures |... 90 88 5 Switzerland 37; Morocco 8; India 6. 
Tungsten: 
Ore and concentrate 5 5 — All to Austria. 
Oxides and hydroxides _ 1 8 — France 7; Netherlands 1. 
Ashes and residues containing tung- 
SION Weste HMM ES 4 — 
Metal including alloys: 
BD nce dieu i E 46 33 -- West Germany 21; Belgium-Luxem- 
bourg 6; Austria 5. 
Unwrou ght 125 86 61 ne armany 19; Belgium-Luxem- 
urg 4. 
Semimanufactures 15 67 15 Egypt 34; United Kingdom 6. 
Uranium and thorium: 
and concentrate 21 331 TS Aranos 187; Albania 79; Argen- 
tina 60. 
Metal including alloys, all forms: 
Taniul. oo oe ee i 1 zu 
Thorium ES 3) EN All to Netherlands. 
Vanadium: . 
Oxides and hydroxides _________ 1 2 — All to Turkey. 
Ash and residue containing vanadium 1,901 1,238 654 West Germany 494; Paraguay 54. 
Metal including alloys: 
J ERE Rese ea PE "S 1 -- Mainly to France. 
Unwroughhßttt 2) 2) — All to Sweden. 
i Semimanufactures bz 2 -- Mainly to France. 
inc: 
Ore and concentrate 25,283 14,908 S Austria 9,008; Belgium-Luxembourg 
5,027; Yugoslavia 793. 
Oxides -—--—-----------———- 5,334 5,057 3 West Germany 1,962; France 1,665; 
Belgium-Luxembourg 385. 
Blue powder. 315 254 — West Germany 135; France 70; 
Belgium-Luxembourg 37. 
Jö» he eee c" 555 506 42 West Germany 277; Spain 118; 
France 45. 
Ash and residue containing zinc _ .. .. — 6,233 6,768 25 West Germany 3,677; Belgium- 
Luxembourg 1,359; Spain 1,088. 
Metal including alloys: 
r eas 4,512 4,159 J Wart Germany 3,584; France 192; 
pain 151. 
Unwrought_ _ _ _ _ F 45,772 48,816 9,001 U. S. S. R. 7, 944; Turkey 6,213. 
Semimanufactures _________ 1,776 37 1 West Germany 2,855; France 866; 


See footnotes at end of table. 


Portugal 310. 
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Table 2.—Italy: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) | 


Destinations, 1986 


Commodit 1985 1986 ; 
e i nee Other (principal) 
METALS —Continued 
Zirconium: 
Ore and concentrate 5,073 8,137 -- Hungary 4,778; Brazil 815; Spain 729. 
Metal including alloys: 
SCTBD. 8 9 4 (2 Mainly to France. 
Unwrou ght 2 5 (3 Mainly to Sweden. 
Semimanufactures — 63 22 (2) Turkey 20; France 2. 
Other: 
Ores and concentrates _ 4,655 312 SE Span 232; West Germany 82; France 
Oxides and hydroxides _________ 31 426 2 Netherlands 15; Venezuela 65; West 
Germany 56. 
Ashes and residues 16,789 13,203 91 Canada 3,008; Belgium-Luxembourg 
: 2,164; West Germany 1,722 
Base metals including alloys, all forms 154 12 10 West Germany 1; Italy 1. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
BL d 109,356 93,473 22,636 91273 l 41,062; Algeria 
Artificial: a 
Corun dumm 6,386 5,730 455 Bulgaria 1,167; France 757; Austria 
Silicon carbide_ -——--—-----—- 11,711 11,962 294 France 2,788; West Germany 2,755; 


Belgium-Luxembourg 1,117 
Dust and powder of precious and semi- 
precious stones including diamond 


kilograms_ _ 330 182 103 United Kingdom 19; France 17. 
Grinding and polishing wheels and 
stones --------------—-—— 27,997 22,371 1,144 France 3,270; net 5 1,838; 
Saudi Arabia 1,9 
Asbestos, crude___________~_____ 66,244 45,187 KS West Germany 13, 034; France 10,573; 
Spain 3,885. 
Barite and witheritee 21,136 3,992 22 Yu oslavia 1 1,805; Nigeria 1,000; 
ngo 68 
Boron materials: 
Crude natural borates_________ _ 2,461 1,176 dus Austria 287; Yugoslavia 238; 
Belgium-Luxembourg 98. 
Elemental... .  ..........- 44 242 mcr Libya 99; Greece 75; Yugoslavia 26. 
Oxides and acids 17,307 17,903 MES Austria 12, 365; Pakistan 3,318; Fin- 
land 1,783 
Bromin sn 73 86 men West Germany 50; France 29; Swit- 
zerland 7. 
Cement. o i MU LE 383,633 215,133 52 Switzerland 121,730; Algeria 31,549; 
France 20 951. 
e — ———— — 5,931 3,268 _. West Germany 2,182; Switzerland 
330; Togo 63. 
sn S, crude: 
ntonile —— lul 28,063 20,719 36 France 10,477; Netherlands 4,309; 
Tunisia p 070. 
Chamotte earth. nn 3,199 3,462 EP Tunisia 2, 350; Switzerland 397; East 
Germany 224. 
Fuller s earth gn¶n cece Ses "- 33 — United Kingdom 21; France 12. 
Kaolin . .. ee ee 50,305 23,117 1 os 17,967; Tunisia 1,620; Israel 
Unspecified -—------------—- 14,346 16,292 20 Turkey 12,450; Switzerland 857; Tuni- 
sia 691. 
Cryolite and chiolite_____________ 43 25 SN non Germany 10; Turkey 10; Greece 
Diamond: 
Gem, not set or strung____ carats - 9,454 14,292 991 Belgium-Luxembourg 159; Switzer- 
land 102; undetermined 13,040. 
Industrial stones... _ do. ..- 49,029 1,108 er France 882. 
Diatomite and other infusorial earth ___ 4,114 3,037 n Austria 1,282; Switzerland 567; West 
Germany 375 
hioc fluorspar, related materials: 
ERN ORO ER 39,139 29,413 as West Germany 15,588; Switzerland 
5,293; Algeria 1, 
Fluorspparr!:k:! 44,186 11,744 __ United Kingdom 3, 500; West Ger- 
many 3,250; Austria 2, 321. 
Unspecified |... 5... 564 263 20 Austria 148; Switzerland 52; West 
Germany 24. 


See footnotes at end of table. 
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Table 2.—Italy: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1986 


Destinations, 1986 


Commodit 1985 : 
| d e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: 
Crude, n. e 24,891 24, 320 302 France 9,944; Switzerland 3, 202; 
Malta 3,000. 
Manufactured: 
Ammon ia 129,076 185,996 PS Greece ot ,334; Spain 39,101; Turkey 
Nitrogenous 1,106,832 1,037,855 73,819 Greece 174,533; Turkey 141,221; 
Spain 1 109, 406. 
Phosphatic_________._ -_- 5,477 4,007 M Austria 1, 574; Saudi Arabia 724; 
West Germany 348. 
Potassic. 2222222 -- 111,417 66,575 104 90201 14,500; Turkey 12,300; Algeria 
Unspecified and mixed 481,486 480,170 24 West German 61,189; China 55,349; 
France 55,237. 
Graphite, natural |... c. 444 243 17 Switzerland 73; West Germany 52; 
France 19. 
Gypsum and plaster |... 16,773 13,803 _. Switzerland 10,848; Greece 855; 
United Kingdom 431. 
lodie nc ncti e xL 2 50 ES Yugoslavia 40; West Germany 7; 
ngdom 1. 
Kyanite and related materials AS 1,021 — West Germany 766; Netherlands 104; 
United Kingdom 88. 
Lime. os se ee Lee A e 39,872 34,518 210 Switzerland 33,411; Austria 302. 
Magnesium compounds 
agnes itte 2, 373 719 — Netherlands 267; Saudi Arabia 207; 
Switzerland 
Oxides and hydroxides 116,014 175,753 — West Germany 32, 133; Austria 
13 389 Republic of South Africa 
rr . 68 48 E Belgium-Luxembourg 24; France 24. 
ica: 
Crude including splittings and waste _ 229 123 _. Belgium-Luxembourg 64; West Ger- 
many 31; Republic of Korea 18. 
Worked including agglomerated split- 
tng S ee 34 57 Eee France 27; Saudi Arabia 15; West 
rmany 5. 
Nitrates, crude |... 42 128 es n Kingdom 104; West Germany 
Phosphates, crude _ - - _ 366 224 Se Switzerland 64; Netherlands 35; 
France 27 
Pigments, mineral: 
Natural, crude |... _ 602 285 20 N P PRAN 54; Portugal 48; Somalia 
Iron oxides and hydroxides, processed 9,452 7,839 1 France 1,906; West Germany 1,131; 
United Kingdom 856. 
Potassium salts, crude... ------——- (3) 48 _. West Germany 25; Israel 10; United 
Kingdom 10. 
Precious and semiprecious stones other 
than diamond: 
Natural! kilograms... _ 2,530 181 NA ong Kong 60. 
SynthetiCCcc4az donc. = 1,076 462 NA West Germany 256; Brazil 34. 
Pyrite, unro aste 4.778 4.676 445 West Germany 2. 504; France 838; 
Austria 476. 
Quartz crystal, piezoelectric 
kilograms. _ NA 1 NA NA. 
Salt and brine. _____~___~________ 428,589 619,179 219,188 Netherlands 119,710; United King- 
dom 87,490 
Sodium compounds, n.e.s.: Carbonate, 
manufactureſdilvJl - 53,037 57,932 a 8 . Greece 14, 009; Algeria 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 459,071 390,003 15,257 us Mere ts 64,252; Japan 52,443; 
rance 
Worked 22 ---- 1,764,540 1,588,336 222,628 s Germany 445,880; Saudi Arabia 
41 
Dolomite, chiefly refractory- grade 35,056 40,488 ss France 22,121; Switzerland 10,313; 
West Germany 3,246. 
Gravel and crushed rock 803,524 858,491 2,110 Switzerland 256, 243; Algeria 92,508; 
Kuwait 85, 513. 
Limestone other than dimension 3,064 869 a Sir bs 484; Switzerland 177; France 
Quartz and quartzite. |... 31,060 29,310 3 Switzerland 12,415; France 7,857; 
West Germany 5, 463. 
Sand other than metal- bearing 112,162 152,607 38 Switzerland 146, 411: France 1,616; 


See footnotes at end of table. 
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Table 2.—Italy: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and by- 
product. -------------- 14,455 3,633 Eur Yugoslavia 2,994; France 402; Tan- 
zania 
Colloidal, precipitated, sublimed — 21 449 -- Libya 402; France 20; Israel 11. 
Diox idee 82 535 EN Yugoslavia 355; Israel 59; Belgium- 
Luxembourg 50. 
Sulfuric acid 117,500 111,174 7. 000 Be 5 951: Spain 
643: Greece 13 
Talc, steatite, soapstone, pyrophyllite 41,987 43,076 2,637 West German 14, 244; United King- 
dom 7,444; ce 5, 202. 
Vermiculite, perlite, chlorite - - - - —- 61,976 54,918 -- United Kingdom 4 41. 000; France 
13,025; Switzerland 636. 
Other: 
GfGfEE AA seu estote 13.716 8.996 3 Berane. 3,086; Spain 938; France 
Slag and dross, not metal-bearing — 187,438 416,034 eee grex i ; Cyprus 52,500; Aus- 
tria 
MINERAL FUELS AND RELATED 
MATERIALS 
pua and bitumen, natural 717 1.363 62 Malta 341: Iraq 202; France 160. 
rbon: 
Carbon black 1.542 410 6 uci Germany 88; France 64; Spain 
Gas carbon _____________-_ _ 71.350 59,523 20 Yugoslavia 16,849; Austria 9, 937; 
rkey 7,784. 
Anthracite... 2 LLL LL ll 7,089 1,786 e France of Austria 155; Switzer- 
and 25. 
Bituminous . s 33,398 3,801 Si Switzerland 2,949; Yugoslavia 700. 
Briqueta of anthracite and bituminous 
%%% 8 488 158 E Kuwait 98; France 30; Israel 29. 
Lignite including briquetss 26 26 _. All to France. 
Coke and semicoke_ __-— 450,766 175,517 "m Austria 47,128; Romania 31,207; Hun- 
gary 28,582 
Gas natural: Gaseous 
million cubic feet. . 2 1 -— Mainly to Fran 
Peat including briquets and litter 154 202 Su West rmany 89, France 39; Austria 
Petroleum: 
Crude_ thousand 42-gallon barrels. . 1,900 1,279 (2) West Germany 1,178; France 101. 
Refinery products: 
Liquefied petroleum gas | 
do- 2,956 2,893 372 Greece 905; France 446. 
Gasoline do... 37,343 40,846 11,066 France 8,251; Netherlands 7,386. 
Mineral jelly and wax do- 50 833 492 Netherlands 388; Weat Germany 8. 
Kerosene and jet fuel... do... 11,529 12,242 963 Netherlands 2, 116; Iran 1,677. 
Distillate fuel oil do— 16.713 92,124 452 France 10, 624; "Netherlands 5,241; 
Switzerland 2,831. 
Lubricants .......- do. ..- 8,397 3,430 1 West Germany 377; Algeria 307; 
, Netherlands 242. 
Residual fuel oil do— 19,490 28,389 7,422 Netherlands 7,489; Belgium-Luxem- 
bourg 2,849 
Bitumen and other residues 
do____ 871 654 (?) AMAA 330; Switzerland 187; Greece 
Bituminous mixtures. . do- 25 46 2 Netherlands 15; Libya 9; Belgium- 
Luxembourg 6. 
Petroleum coke ______ do... - 64 93 — Austria 91; Malta 1. 


TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 


THE MINERAL INDUSTRY OF ITALY 489 


Table 3.—Italy: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
> ne Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 6,123 4,959 — France 2,957; West Germany 1,958; 
Austria 23. 
Alkaline-earth metals 162 60 _.  Belgium-Luxembourg 14; U.S. S. R. 10; 
Austria 5. 
Aluminum: 
Ore and concentrate 1,277,114 1,395,994 14 Guinea 782,221; Australia 510,775; 
| China 47,120. 
Oxides and hydroxides 291,344 376,902 398 Guinea 121,593; West Germany 
72,610; France 66,464. 
Ash and residue containing aluminum 96,583 106,726 132 Austria 83, 118; France 13 705; West 
Germany 2.359. 
Metal including alloys: 
SCIHD «utes A aur LIC 148,472 182,129 8,618 West Germany 43 ,832; France 41,975; 
Austria 21,944. 
Unwrou ght 319,876 347,690 21 Netherlands 80, 398; West Germany 
| 55,185; Yugoslavia 52,121. 
Semimanufactures - -----—--- 123,358 139,145 3,159 West Germany 56,657; France 22,333; 
| | Belgium-Luxembourg 11,412. 
Antimony: 
Ore and concentrate 51 20 20 
Oxides uc mm r te 893 1,163 15 Bel rium-Luxembourg 517; United 
dom 243; France 167. 
Metal including alloys, all form 241 221 (3) Turkey 93; Netherlands 69; Belgium- 
Luxembourg 14. 
Arsenic: Oxides and acids 454 534 shes France 176; Belgium-Luxembourg 
142; ; West Germany 72. 
Beryllium: 
Oxides and hydroxides 23 25 (3) France 24; United Kingdom 1. 
Metal including alloys, all forms .... (3) (3) (3) 
Bismuth: Metal including alloys, all 
C! ĩͤ AA 88 89 110 —— United Kingdom 74; West Germany 
18; Netherlands 8. 
Cadmium: Metal including alloys, all 
[Org cuoc ceti 54 96 1 Netherlands 47; Belgium-Luxem- 
bourg 21; Finland 6. 
Cesium and rubidium: Metal including 
alloys, all form T 10 e Austria 7; United Kingdom 3. 
Chromium: 
Ore and concentrate 229,118 152,169 ine Albania 63,840; Republic of South 
Africa 43,240; Turkey 19,632. 
Oxides and hydroxid es 2,050 2,958 815 eel IDA 1,432; United King- 
| om 
Metal including alloys, all forme 193 198 1 uu Kingdom 82; France 43; China 
Cobalt: 
Ore and concentrate 3 "C 
Oxides and hydroxides 230 235 (3) M oder ced 163; Finland 
West Germany 21. 
Metal including alloys, all forms 415 620 5 West Germany 116; France 102; 
United Kingdom 80. 
Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) -—-------—- 2 34 28 Netherlands 2; Republic of South 
Africa 2. 
Tantalum eee 4 3 2 West Germany 1. 
Copper: 
Ore and concentrate 24 1 — All from Zambia. 
Matte and speiss including cement 
eee, te e eut E 683 188 -" France 106; Belgium-Luxembourg 52; 
Switzerland 15. 
Oxides and hydroxides |... 299 342 3 West Germany 136; 3 128 
Belgium- Luxembourg 
! Ü˙⁰A . EC 2.719 380 NT France 298; 3 80; 
Netherlands 1. 
Ash and residue containing copper 7,367 6,428 MN Austria 3,282; Albania 2,974; 
Belgium-Luxembourg 76. 
Metal including alloys: 
Serap suu . 120,860 145,008 37,181 are pedo 32,508; France 
Unwrought__—------------ 363,440 369,967 1,674 Chile 128,112; Zambia 915 aa 
Belgium-Luxembou 758. 
Semimanufactures — —-—-------— 145,503 155,596 332 West Germany 55, A0 France 49,994; 
Belgium-Luxembourg 12,621. 
Germanium: Metal including alloys, all 
forms o fa aes naci 84 1 (?) Mainly from Belgium-Luxembourg. 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


mmodit 1985 1986 ; 
= n 9 Other (principal) 
METALS —Continued 
Gold: 
Waste and sweepings : 
value, thousands — $1 ae All from Cyprus. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 7,458 6,985 96 Republic of South Africa 3,651; Swit- 
zerland 2,454; U.S.S.R. 312. 
Hafnium: Metal including alloys, all 
FORMS: nuces eee a (3) 2) (3 Mainly from France. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 18,294 17,600 X Brazil 5,939; Liberia 3,322; Mauri- 
tania 2,253. 
Pyrite, roasted_______ do- 2) (2) _. Mainly from Gabon. 
Metal: 
Scrap ˙· do— 5,777 4, 746 314 West Germany 1, 731; France 1, 358; 
U. S. S. R. 692. 
Pig iron, cast iron, related mate- 
Da8lg-- lv cc 351,494 411,042 593 SEN 86,320; Brazil 71,778; France 
Ferroalloys: 
Ferrochromium ........ 97,833 99,030 11 Republic of South Africa 39,049; 
imbabwe 24,018; Finland 11,890. 
Ferromanganesee 81.823 90,052 EP France 38,579; Republic of South 
Africa 24,783; Norway 8,437. 
Ferromolybdenum. _ — _ _ __ 1,500 1,979 --  Belgium-Luxembourg 836; Austria 
549; Netherlands 310. 
Ferronickel__________ _ 22,085 21,719 — France 9,654; Colombia 4,787; Domin- 
ican Republic 3,645. 
Ferrosilicochromium ..... 1,114 1,826 eee West Germany 1,801; Belgium- 
005 25. 
Ferrosilicomanganese 21,008 23,545 -- Norway 10,300; Republic of South 
Africa 5,267; Portugal 2,390. 
Ferrosilicon. -—--------- 48,133 55,361 -— West Germany 15,772; France 14,718; 
Norway 12,483. 
Silicon metall 13,349 14,145 (3) Norway 5,372; France 3,451; West 
Germany 1,681. 
Unspecified 6,338 8,412 13 France 3,416; United Kingdom 1,275; 
West Germany 970. 
Steel, primary forms 
thousand tons 2,971 3,356 13 France 851; Belgium-Luxembourg 
488; Brazil 358. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions o 1,035 1,184 13 France 278; West Germany 236; 
Switzerland 119. 
Universals, plates, sheets 
do_ _ _— 1,594 1,771 37 France 394; Belgium-Luxembourg 
318; West Germany 242. 
Hoop and strip _ - - do- 206 195 (3) uiri Germany 65; France 62; Austria 
Rails and accessories 
do- - 78 62 (2) Netherlands 19; Canada 18; West 
, Germany 12. 
Wire. do- 94 84 (?) Yugoslavia 26; Belgium-Luxembourg 
24; France 9. 
Tubes, pipes, fittings 
do... 341 366 5 West Germany 123; France 92; 
United Kingdom 27. 
Castings and forgings, rough 
TS do 14 17 (2) Spain 5; France 4; West Germany 4. 
ad: 
Ore and concentrate___________ 12,019 30,945 es sanina 10,267; Spain 7,560; Australia 
Oxide8 con Ger Lone 1,762 711 12 West Germany 559; Netherlands 95; 
United Kingdom 40. 
Ash and residue containing lead 4,237 1,286 nen West Germany 688; Switzerland 236; 
Cyprus 185. 
Metal including alloys: 
SCPAB olco LL ean 12,763 18,122 51 Switzerland 9,180; Austria 2,239; 
France 2,062. 
Unwrought______________ 114,995 140,804 150 West Germany 30,618; Morocco 
26,311; Mexico 19,182. 
Semimanufactures ________ _ 774 984 2 Belgium- Luxembourg 367; West Ger- 


many 264; France 140. 
See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
- roi Other (principal) 
METALS —Continued 
Lithium: 
Oxides and hydroxidesͤꝛ 298 267 5 West Germany 171; United Kingdom 
23; Netherlands 17. 
Metal mennie alloys, all forms 6 3 3 
Magnesium: Metal including alloys: 
f?! 3 1,662 877 13 West Germany 324; Netherlands 212; 
France 105. 
Unwrought ________________ 2,519 1,601 _. Norway 753; France 543; Belgium- 
Luxembo cu hy 
Semimanufactures. - ---------—- 754 752 62 France 550; West Germany 50. 
Manganese: 
Ore and concentrate, metallurgical- 
Prade- o no ce ee CLE 392,646 329,736 9,000 Gabon 175,622; Republic of South 
Africa 111,479; France 9,006. 
Oxides lnc es 2,417 2,499 2 Belgium-Luxembourg 1 358; France 
448; Netherlands 328. 
Metal including alloys, all forms 3,521 1,836 1 Republic of South Africa 725; Nether- 
: lands 247; West Germany 217. 
Mercury // 76-pound flasks . 4,930 9,197 58 Netherlands 2,155; United Kingdom 
154; West Germany 667. 
Molybdenum: 
re and concentrate 4,810 2,142 162 rp 1,496; Luxembourg 453; 
ile 
Oxides and hydroxides 65 65 11 vee Germany 45; United Kingdom 
Metal including alloys: 
TOD ogc he (?) 35 -— All from France. 
Unwrought_ - -----------—— 29 15 2 Austria 48; West Germany 19; United 
Kingdom 5. 
Semimanufactures 113 155 91 Austria 42; France 6. 
Nickel: 
Ore and concentrate 118 7 —— All from France. 
Matte and speis 4,426 4,921 ES eee ,425; Cuba 584; Nether- 
an 
Oxides and hydroxides 975 1,836 Bees ITA 1,193; Austria 438; Australia 
Ash and residue containing nickel 8,545 3 —— All from France. 
FAO os eet UTOR 270 86 6 West 5 38; France 19; United 
Kingdom 11. 
Unwrought__________ TeSa 17,919 18,387 314 U. 2 ` 2 Canada 2,957; Nether- 
ands 
Semimanufactures 3,039 2.812 286 N Germany 1,053; United King- 
om 732. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $4,001 $9,295 $3,816 Yugoslavia $3,450; Egypt $708. 
Metal including alloys, unwrought 
and partly wrought _troy ounces. — 202,358 231,214 9,517 United Kingdom 76,648; Switzerland 
Mts Republic of South Africa 
Rare-earth metals including alloys, all 
forms codes caa 88 16 65 1 Brazil 42; Austria 16; France 2. 
Rhenium: Metal including alloys, all 
TOF sere os pe are in (3) 2) (3) 
Selenium, elementaall 290 84 3 West Germany 7; Japan 7; United 
Kingdom 7. 
Silicon, high-purity |... 1 20 2) Switzerland 15; Belgium-Luxem- 
bourg 3. 
Silver: 
Waste and sweepings 
value, thousands. $3,556 $3,521 $805 France $1,424; Switzerland $1,146. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 8,842 18,667 129 Switzerland 8,594; West Germany 
2,126; United Kingdom 2,582. 
Tellurium, elemental and arsenic — _ _ _ — 59 65 ER Sweden 63; Belgium-Luxembourg 1; 
Canada 1. 
Tin: 
Ore and concentrate cx 24 S All from West Germany. 
Oxides 5 tou ce E 28 21 _. Czechoslovakia 20; West Germany 1. 
Ash and residue containing tin 12 15 oe All from France. 
Metal including alloys: 
SCP AD in (ie ced a i St 5 ne France 5; Gibraltar 4. 
Unwrought______~________ 5,636 6,330 5 Malaysia 2,339; Indonesia 2,031; 
United Kingdom 593. 
Semimanufactures 245 253 West Germany 150; United Kingdom 


See footnotes at end of table. 


40; Singapore 33. 


See footnotes at end of table. 


492 MINERALS YEARBOOK, 1987 
Table 3.— Italy: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodit 1985 1986 s 
í a Other (principal) 
METALS —Continued 
Titanium: 
Ore and concentrate 146.179 54, 848 18 Canada 36,514; Australia 16,041; Re- 
public of South Africa 2,136. 
Oxidess 29,601 28, 712 30 West Germany 13,976; United King- 
dom 3,781; France 2,507. 
Metal including alloys: 
Scrap. ccu LLL 2,481 2911 1,198 Austria 1,474; Netherlands 76. 
Unwroughhjt ---- 15 6 1 U.S.S.R. 25; United Kingdom 21; 
West Germany 16. 
Semimanufactures |... 453 495 108 Japan 132; West Germany 60. 
Tungsten: 
Ore and concentrate 181 144 18 Canada 74; Austria 23. 
Oxides and hydroxidees 26 46 c Austria 45; West Germany 1. 
Metal including alloys: 
„ co eri e edes 1 1 s All from West Germany. 
Unwroughhgt 39 35 9 United Kingdom 9; France 6. 
Semimanufactures . — 91 110 15 ku Germany 24; United Kingdom 
Uranium and thorium: l 
Ore and concentrate 67 56 Sa! Er 23; Chile 18; West Germany 
Metal including alloys, all forms: l 
Uranium 18 2 2) Mainly from West Germany. 
Thorium 1 2) _. All from West Germany. 
Vanadium: 
Ore and concentrate m 1,208 = Greece 1,200; United Kingdom 8. 
Oxides and hydroxides |... 30 15 are Netherlands 13; West Germany 2. 
Ash and residue containing vanadium 2,508 2,178 x ue Austria i 0 Qe France 227; West Ger- 
many 199. 
Metal including alloys: 
J! es Lacoste iot. 8 23 are All from West Germany. 
Unwrought____________ _~- 27 50 1 ne 39; West Ger- 
many 5. 
Semimanufacturess 2) 18 T France 11; Belgium-Luxembourg 7. 
Zinc: 
Ore and concentrate 395,978 443,512 RAN uc ee Canada 76,702; Peru 
Oxides __________________- 5,048 5,552 _. west Germany 1,902; France 962; 
Belgium-Luxembourg 788. 
Blue powder. 1.716 2,094 -- West N 776; France 556; Nor- 
way 505. 
M. ¹1miAA. a ee 12,230 11,805 18 West Germany 3,669; France 2,982; 
United Kingdom 1,041. 
Ash and residue containing zinc. _ .. — 6,483 5,821 E West Germany 5,032; Switzerland 
334; Tunisia 142. 
Metal including alloys: 
Scrap S cles Lie dits 10,563 8,231 26 ts France 4,178; West Germany 2,010; 
Switzerland 581. 
Unwrought_ -----------—-- 18,350 68,565 Bis West Germany 26,712; Netherlands 
| 12,616; Belgium-Luxembourg 8,995. 
Semimanufactures _________ 4,203 4,851 _. West Germany 3,334; France 533; 
Belgium-Luxembourg 498. 
Zirconium: 
Ore and concentrate 84,627 48,175 nis Australia 36,850; Republic of South 
Africa 10,822; West Germany 281. 
Metal including alloys: 
e a EL LIU: 1 15 — France 10; West Germany 5. 
Unwrought- - ------------ 4 25 . Republic of South Africa 20; France 
Semimanufactures _________ 49 33 19 United Kingdom 10; West Germany 
Other: 
Ores and concentrates _ 1,655 10,273 EE rcu 1,421; China 2,516; Denmark 
Oxides and hydroxides _________ 369 904 3  Belgium-Luxembourg 391; West Ger- 
| many 359; United Kingdom 265. 
Ashes and residues 99,229 96,080 120 Republic of South Africa 64,966; Can- 
ada 20,761; Hungary 2,105. 
Base metals including alloys, all forms 144 3 (2) United Kingdom 2. 
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Table 3.—Italy: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodit 1985 1986 
: Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 

AOE Corundum, emery, pumice, 

AEN ees V 8 3,182 6,820 Greece 4,779; Turkey 459; Spain 166. 

Artificial: 

Corundum _____________ _ 33,778 32,268 West Germany 8,824; Austria 8,376; 
Yugoslavia 4, 930. 
Silicon carbide- - .......- 12,468 10,191 Norway 3,391; West Germany 2,003; 
Switzerland 1,650. 
Dust and powder of precious and semi- 
precious stones including diamond 
kilograms. — 2,729 3,185 Switzerland 1,311; Ireland 767. 
Grinding and polishing wheels and 
or.. oci e Le Ee 4,240 4,531 Austria re France 777; West Ger- 
many 617. 
Asbestos, crujlle9ꝙ ~_______ 47,952 47,895 Canada 23,668; Zimbabwe 8,176; Re- 
public of South Africa 5, 246. 
Barite and witherite____________- 19,388 . 24,615 ut e ,669; Turkey 3, 600; Morocco 
Boron materials: 
Crude natural borates 121,375 116,854 Turkey 115,899; Belgium-Luxem- 
bourg 800; France 89. 

Elemental 2) (3) 

Oxides and acids . - ----------- 3,839 6,592 Turkey 4,531; France 1,218. 
Bromine . Se ce 1,614 2,613 Israel 2, 585; France 24; Hungary 4. 
Cement- - ----—--------------—— 381, 461 319, 451 Y oslavia 243, 111: France 6,833; 

pain 3, 264. 
Gf ¹ wr d e numen 21,649 9,717 France 9, 506; West Germany 115; 
Austria 94. 
Clays, crude: 
ntonite -——-------------- 20,731 31,615 Greece 23,520; West Germany 1,914; 
United Kingdom 1,026. 
Chamotte earth. -----------——- 64,681 61,090 France 36,890; Czechoslovakia 12,038; 
ur Germany 4 897. 

Fuller's earth NA 2.575 Bn] 1,507; Net erlands 25. 

Olin- o ecole ee ts 635,996 617,612 ited Kingdom 284,693; West Ger- 

Unspecified 936,110 951,724 West C rmany 713,583; France 

104,686; United Kingdom 51,440. 
Cryolite and chiolite_ __..._.____--- 814 873 Denmark 696; West Germany 171; 
Netherlands 6. 
Diamond: 
Gem, not set or strung. — - — carats. — 218,458 222,122 ium-Luxembourg 105,267; India 
Be, ,661; Israel 38,763. 
Industrial stones do... 187,880 153,921 Be ium-Luxembourg 145,366; 
nited Kingdom 5,284. 
Diatomite and other infusorial earth _ _ _ 5,044 8,916 woe 2505 nited Kingdom 251; 
pain 250. 
Feldspar, fluorspar, related materials: 
Feldspar |... „„ 12,423 1,119 West Germany 3,188; Sweden 1,884; 
France 1,171. 
Fluorspar . k: 91,645 82,274 grr 12 628; France 16,441; Mexico 
Unspecified 13,936 22,046 Norway 10,635; Canada 8,079; Swe- 
den 1,548. 
Fertilizer materials: 
Crude, n. ess 2.711 3,009 France 1.455; West Germany 847; 
Israel 293 
Manufactured: 
Ammon ia 160,482 105,938 U. S. S. R. 64,052; Yugoslavia 26,057; 
Austria 11,623. 
Nitrogenous _____________ 274,265 364,585 Saudi Arabia 100,475; Libya 74,675; 
Austria 52,978. 
Phosphatic - - - -- - 211,590 209,634 Brive 535; Israel 60,729; Iraq 
POtAssIC =. 2 oe we 647,695 696,732 Israel 223,808; West Germany 95,863; 
East Germany 92,562. 
Unspecified and mixed- - ----- 716,680 871,451 Jordan 124,708; Tunisia 120,874. 
Graphite, natural ~- ------------ 5,955 867 Brazil 2, 118; West Germany 1,716; 
Austria 1. 187. 
88 and plasterr„ _ 13,443 15,469 West Germany 8,550; France 3,046. 

Odile o ch a led 538 557 Japan 336; Chile 147; Netherlands 56. 
Kyanite and related materials 41.159 22,754 Republic of South Africa 12,156; 

pain 5,224; West Germany 1,596. 
Lime ee ec cL E 8,115 4,830 Yugoslavia 4, 222; West Germany 440; 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Magnesium compounds: 
Magnesite ____________ __-~- 20,266 12,720 ae Gtr 12,067; Albania 480; France 
Oxides and hydroxides ________ _ 79,027 81,008 159 cr eie Austria 14,989; China 
);ö;;X ee connus 3,117 3,587 m "a Germany 3,137; East Germany 
pom including splittings and waste _ 1,510 1,095 194 France 380; Austria 180. 
Worked including agglomerated split- 
CUS encarta 8ẽ 543 509 3 Belgium-Luxembourg 169; France 
120; West Germany 100. 
Nitrates, crude |. - ------------- 402 680 a Belgium-Luxembourg 298; Nether- 
lands 242; Austria 48. 
Phosphates, crude _ thousand tons 1,296 1,389 108 Morocco 573; Israel 295; Syria 130. 
Phosphorus, elemental __________~- 94 319 pave France 114; Romania 109; United 
Kingdom 96 
Pigments, mineral: 
Natural, crude |. 314 270 E Cyprus 126; Spain 114; France 24. 
Iron oxides and hydroxides, processed 20,404 21,824 331 est Germany 14,913; France 2,769; 
Belgium-Luxembourg 1,602. 
Potassium salts, crude_ - - „ 9,090 7,112 _. France 6,097; West Germany 915; 
Belgium-Luxembourg 99. 
Precious and semiprecious stones other 
than diamond: 
Natural ---------- kilograms. . 77,083 105,621 114 Brazil 66,622; West Germany 10,329; 
Thailand 638. 
Synthetic do— 6,675 10,451 NA West Germany 2,330; Thailand 1,901; 
Switzerland 1, 882. 
Pyrite, unroas tel 167,574 158,970 "e opus ae ,045; j Norway 54,988; 
Quartz crystal, piezoelectric 
kilograms- 629 505 NA NA. 
Salt and brine- ee 943,874 934,151 26 Netherlands 420,957; France 256,218; 
Tunisia 128,421. 
Sodium compounds, n.e.s.: Carbonate, 
manufacturſeWdd·tT _ 30,744 28,986 "P Switzerland 10,175; Yugoslavia 9,337; 
Romania 4,751. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 971,585 960,469 8,282 Stan 121, 734; Brazil 1 26, 493; Fin- 
an 
Worked dad 9,386 11.534 2 uic 2,646; Yugoslavia 2,040; Spain 
Dolomite, chiefly refractory- grade 2,063 2,370 (2) West Germany 1,107; Netherlands 
494; France 378. 
Gravel and crushed rock _______ _ 14,752 17,112 19 France 13,001; Yugoslavia 1,828; 
West Germany 86. 
Limestone other than dimension 503 774 Sn All from West Germany 
Quartz and quartzite. -—- ------- 83,622 93,146 T3 Switzerland 34,174; Spain 27,816; 
Greece 11, 445 
Sand other than metal-bearing _ _ _ _ 1,006,583 896,858 1,728 France 553, 97 1; Belgium-Luxem- 
bourg 112, 692; West Germany 
101,802. 
Sulfur: 
Elemental: 
Crude including native and by- | 
product... i octo 399,495 337,251 50 Canada 102,541; Saudi Arabia 73,243; 
! Poland 64,472. 
Colloidal, precipitated, sublimed _ 1,215 1,325 EN West Germany 830; Yugoslavia 271; 
8 France 174. 
Diorile i ee, (?) 205 "m West Germany 18; Austria 6. 
Sulfuric acid- - - ______.______ 29,870 28,269 27 Spain 9 9 185 Yugoslavia 6,008; Aus- 
tria 5,145. 
Talc, steatite, soapstone, pyrophyllite .... 24,963 28,464 60 o 15,546; France 5,154; Spain 
Vermiculite, perlite, chlorite...... _ 40,996 33,489 s U.S.S.R. 11,292; Greece 10,147; Re- 
public of South Africa 7,722. 
Other: "S V 
Crude__-_--------------- 34,133 46,494 1,946 U.S.S.R. 13,287; Spain 10,144; West 
M ; Germany 5,818. 
Slag and dross, not metal-bearing _ _ _ 7,269 8,091 -- France 2,042; West Germany 1,753; 
Switzerland 1 416. 


See foot notes at end of table. 
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Table 3.—Italy: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


1986 United 


Commodity 1985 E 
States Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,059 795 608 West Germany 186. 
rbon: 
Carbon black .. 14,024 6,476 147 Netherlands 1,543; United Kingdom 
899; U.S.S. R. 689. 
Gas carbon ________________ 20,129 17,898 840 France 10,268; West Germany 3,592; 
' Netherlands 1,024. 
al: 
Anthracite __— thousand tons 674 884 302 B rixa South Africa 489; 
Bituminous ___________ 4 20,125 19,063 8,910 Republic of South Africa 4,962; Aus- 
tralia 2,068. 
Briquets of anthracite and bituminous 
COB ate yc ENS do... T1 239 e Republic of South Africa 115; Colom- 
bia 114; France 2. 
Lignite including briquets | do... _ 148 59 2) West Germany 50; East Germany 5; 
Yugoslavia 4. 
Coke and semicoke________ — do—— 135 154 10 France 66; West Germany 39; 
Belgium- Luxembourg 16. 
Gas, natural: Gaseous 
million cubic feet 151,701 160,560 ne Algeria 306,775; U.S.S.R. 297,373; 
Netherlands 155,611. 
Peat including briquets and litter _ _ _ _ _ 140,589 180,023 82 West Germany 120,760; U.S.S.R. 
26,495; Netherlands 18,066. 
Petroleum: 
Crude_ thousand 42-gallon barrels. _ 480,662 533,926 T Saudi Arabia 111,428; Libya 107,965; 
U.S.S.R. 50,076. 
Refinery products: 
Liquefied petroleum gas 
do... 19,670 NA 
Gasoline do-— 24, 609 23,257 37 1 4,165; Libya 3,251; Yugo- 
slavia 2 
Mineral jelly and wax do- 369 246 5 Hungary 60; West Germany 55; 
Netherlands 22. 
Kerosene and jet fuel. _do_ _ __ 529 1,889 3 balk Germany 798; Libya 432; Tur- 
ey 170. 
Distillate fuel oil do- ___ 41,242 31,049 (3) poner ^ „375; Kuwait 5,321; Alge- 
ria 
Lubricant do—— 877 1.221 21 France 25: Greece 228; West Ger- 
many 174. 
Residual fuel oil do_ _ __ 129,204 124,435 a U.S.S.R. 23,052; Kuwait 21,446; Saudi 
Arabia 9,426. 
Bitumen and other residues 
do... 2,359 2,174 1,481 Spain 329; Yugoslavia 198. 
Bituminous mixtures do... 12 14 1 * 9; Sweden 2; United Kingdom 
Petroleum cke do- 13,187 13,656 12,126 U.S.S.R. 649; United Kingdom 334. 
NA Not available. 
iTable prepared by Jozef Plachy. 
2Less than 1/2 unit. 
COMMODITY REVIEW 
METALS ney. TLM then absorbed Pechiney's French 


Copper.—The Italian metal group Società 
Metallurgica Italiana (SMD, and Pechiney, 
the French metals conglomerate, agreed to 
merge their copper-processing activities in- 
to a joint company named Europeene de 
Metallurgie. Under the mechanics of the 
merger, Trafilerie e Laminatoi di Metalli 
(TLM), owned 60% by Pechiney, was the 
hub of the transaction. Specifically, SMI 
acquired 30% of TLM's capital from Pechi- 


copper subsidiary Trefimetaux and SMI's 
copper subsidiary La Metalli Industriale 
(LMD, of which SMI was a 57% shareholder. 
Upon completion of the deal, Pechiney and 
SMI retained 5196 of TLM capital, with SMI 
holding a greater share. The accord also 
provided that, although daily operations 
would be controlled by SMI, strategic deci- 
sions would be made jointly. It was expected 
that the added capital strength of the new 
company would allow the enterprise to 
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focus on production and sales aimed at 
growth areas such as electronics and tele- 
communications. Moreover, its output could 
amount to 20% of the European market, 
making it Europe's leading copper proces- 
SOr. 

Ferroalloys.—Indel, the Italian silicon 
metal and ferrosilicon producer, acquired a 
majority stake in Società Italiana per il 
Magnesio e Leghe di Magnesio (IMLM). 
Previously owned by the Sacchariferous 
Montesi Group, IMLM planned to concen- 
trate its activities on the production of 
ferromagnesium alloys for automobile and 
construction applications. 

Iron and Steel.—Finanziaria Siderugica 
S.p.A. (Finsider), Italy's Government-owned 
steelmaker, lost $1.4 billion over the 18- 
month period that ended in September 
1987. Reasons for the loss included a reduc- 
tion in selling prices of 15% to 25%, an 11% 
rise in imports, and a concomitant reduc- 
tion in domestic steel demand. Particularly 
noteworthy was the 30% decline in demand 
by the oil market for drill pipe manufac- 
tured by Dalmine S.p.A., a Finsider subsid- 
iary. 

A major consequence of the Finsider's 
financial losses was a reduction in the 
equity component of the company's capital 
structure. In addition, Finsider reportedly 
planned to cut allocations to its long- 
products division, New Deltasider, by $156.5 
million; to its weldless pipe division, Dal- 
mine, by $54.8 million; and to its stainless 
and magnetic steel division, Terni, by $46.9 
million. The steelmaker also sought to re- 
duce its work force by 22,000 by eliminating 
4,500 jobs at its Taranto coil plant, and by 
closing its steel mill at Bagnoli, 120 kilome- 
ters northwest of Naples. 

The EEC Commission approved a joint 
venture of public- and private-sector steel- 
makers to produce semimanufactures at the 
former Italsider Cornigliano works in Gen- 
oa. Mechanics of the joint venture involved 
the transfer of majority ownership of the 
Cornigliano operating company, Cogea, 
from Italsider to the private sector-firms, 
Bellicini, Leali, Luccini, Regis, Riva, and 
Sassone. In the process, those companies 
scrapped their raw steelmaking plants and 
their combined annual capacity of 2.22 mil- 
lion tons. They planned to take their supply 
of semimanufactures from Cogea, with a 
view toward meeting the EEC annual ca- 
pacity goal of 1.4 million tons. Each of 
Cogea's owners was to take blooms and 
billets proportionate to the following owner- 
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ship shares: Leali, 22%; Riva, 17.2%; Dal- 
mine, 14%; Italsider, 12.4%; Regis, 11.5%; 
Lucchini, 9.3%; Deltasider, 6%; Sassone, 
5.8%; and Bellicini, 1.8%. 

FIT Ferrotubi requested written bids 
from prospective buyers to acquire its seam- 
less pipe works at Sestri Levante and its 
smelting and continuous casting operations 
at Riva Trigoso. Prominent among the pro- 
spective suitors was the Marcegaglia group, 
which put forth a plan to restart production 
of FIT’s works. Specifically, the Sestri Le- 
vante works was to be opened, repaired, and 
renovated. Work on Riva Trigoso was sched- 
uled to commence later. In the interim, 
Marcegaglia undertook a study to deter- 
mine the manner in which the acquisition 
would proceed, based on expected capital 
outlays and production efficiencies. 

Lead.—SAMIM's Kivcet lead smelter at 
Porto Vesme, Sardinia, commenced oper- 
ations. The smelter was scheduled to pro- 
duce lead bullion at its capacity of 80,000 
tons per year from 125,000 tons of lead 
concentrate purchased from European, 
South African, North American, and Peru- 
vian sources. The Kivcet plant added an- 
nual capacity of 105,000 tons of lead to 
SAMIM's Sardinian operation. It was the 
last step in the company's reorganization of 
its production operations in the Porto 
Vesme area. 

Zinc.—In 1987, Petrosula Sud, owned 
51% by France's Penarroya, and 49% by the 
Italian state-owned company, lost $46.9 mil- 
lion on revenues of $95 million. Consequent- 
ly, it was contemplating suspension of pay- 
ments to creditors. Although the company's 
output of 100,550 tons of zinc reflected 
production at levels over capacity, its oper- 
ating costs were prohibitively high as a 
result of obsolete equipment. Petrosula 
planned to modernize the plant with a view 
toward greater cost efficiencies, but its capi- 
tal was insufficient to permit the necessary 
investment of $78.2 million. The situation 
was further complicated by the need for an 
additional $39.1 million to support sales. 
Moreover, Penarroya reportedly was not 
prepared to make the capital outlays neces- 
sary for renovation. The French company 
was seeking to sell its interest to another 
party. Closure of the facility was expected 
to result in the loss of 1,000 jobs because of 
smelter overcapacity in Western Europe. 
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Cement.—lIri-Finsider, the Italian-state 
steel group was selling its 5196 share in 
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Cementerie del Tirrano SPA (Cementir) 
reportedly for $142.5 million to Colacem. 
The sum reflects the asset value of the 
company's six cement works. Cementir 
made a net profit of $23.7 million on reve- 
nues of $195.7 million. Annual output from 
Cementir amounted to 1.4 million tons of 
portland cement, 1.14 tons of blast furnace 
cement, and 1.34 tons of portland slag and 
pozzolanic cement combined. 

Italcementi, the largest of Italy's 50 ce- 
ment producers, announced profits of $83.1 
million during the first half of 1987, a 2996 
increase over the same period in 1986. Its 
market share in Italy accounted for 35.7% 
of the whole. The increases reflected a 4396 
rise in domestic demand for cement; de- 
mand by concrete manufacturers rose 
38.7%, and demand by the construction and 
manufacturing industries rose 33.1%. The 
increased sales benefited the producing 
regions of Lombardy, Sicily, Veneto, Puglia, 
and Piemonte, with output tonnages of 4.7 
million, 3.7 million, 3.0 million, 2.7 million, 
and 2.6 million, respectively. 

Fluorspar.—The Gennas Tres Montis and 
Muscadroxia Mines, owned by Mineraria 
Silius, produced 78,300 tons of acid-grade 
fluorspar from crude ore extracted, repre- 
senting more than 9096 of national produc- 
tion. Minerararia Silius undertook a reor- 
ganization plan that was expected to cut 
costs with new equipment that would per- 
mit higher output per hour from the compa- 
ny's human and material resources. 

Sulfur.—A pilot plant for the EEC's In- 
spira Mark 13 desulfurization process was 
being constructed at the Saras refinery in 
Sarroch, Sardinia. The installation had a 
nominal flue gas capacity of 32,000 cubic 
meters per hour and a concentrated sulfuric 
acid production capacity of 5 tons per day. 
The process was a result of development 
work undertaken at the EEC's Joint Re- 
search Center in Ispra near Milan. Ferlini 
Technology was the prime contractor but 
process design, construction and startup 
supervision were subcontracted to Kraft- 
langlogen Heidelberg. The 2-year test was 
to begin in early 1988. 

Talc.—About one-half of the Italian out- 
put of talc was mined by Talco e Grafite Val 
Chisone S.p.A., which operated two under- 
ground mines at Fontane in the western 
Alps and Orani in Sardinia. The western 
Alps deposits, 65 kilometers northwest of 
Pinerolo, were formed by hydrothermal al- 
teration and low metamorphic replacement 
of dolomite set in gneisses and mica schists. 
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The talc occurred as veins running under- 
ground at depths between 200 and 500 
meters. 

The ore was mined in horizontal descend- 
ing strips to ensure that only high-purity 
material was extracted. It was also hand- 
sorted at the surface. Annual mining capac- 
ity was 45,000 tons. The mined material was 
transported 35 kilometers to two milling 
plants on the Chisone River near Pinerolo. 
The ore was crushed, screened to 12 milli- 
meters, and dried in rotary kilns before 
final grinding. 

Much of the material was pulverized in 
high-speed vertical mills to produce grades 
with a particle size of 30, 20, and 10 microm- 
eters. Total annual capacity of the grinding 
plant was 80,000 tons. 

Industria Mineraria Italiana modernized 
its talc operations. Reportedly, the company 
increased the annual output of its Pra 
Mosia Mine to between 85,000 and 90,000 
tons. In addition, it modernized machinery 
and planned to increase production of pul- 
verized talcs at its Torre Santa Maria plant, 
where annual capacity was 60,000 tons. The 
bulk of the 45,000 tons of talc produced in 
1987 was sold to the paper, paint, plastics, 
and rubber industries. Forty percent of that 
output was exported to Austria, France, the 
Federal Republic of Germany, and Switzer- 
land. 

Zeolite.—Industria Chimica Carlo Lavio- 
sa S.p.A. and Rhóne-Poulenc Chimica S.p.A. 
established a joint-venture company, Lavio- 
sa Rhóne-Poulenc S.p.A., to construct a 
synthetic zeolite plant near the new compa- 
ny's headquarters at Leghorn on the west 
coast of Italy. Capital outlays for the ven- 
ture were said to amount to $3.1 million. 
Annual output for the new plant was ex- 
pected to be 30,000 tons of detergent-grade 
zeolite A, targeted primarily to Italy’s do- 
mestic market. Operations were scheduled 
to begin in spring 1988. 


MINERAL FUELS 


Coal.—It was expected that output at 
Ente Nazionale Elettrica s (ENEL) Santa 
Barbara Mine in Tuscany, the Pietrafitta 
Mine in Umbria, and the company's other 
open pit lignite mines would increase with 
increases in coal usage projected by ENEL. 
The company's study estimated ENEL's 
coal use would increase from 10 million 
metric tons to 25 million metric tons by 
1995. With a national referendum not to 
proceed with nuclear-powered electricity 
plants, ENEL planned to construct coal- 
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powered plants between 1991 and 1995 at 
Brindisi Sud, Gioia Tauro, Pietrafitta, and 
Tarazzano. 

Petroleum.—AGIP signed an agreement 
with Algeria's Société Nationale pour la 
Recherche, la Production, le Transport, la 
Transformation et la Commercialisation des 
Hydrocarbures (SONATRACH) to develop 
the Rom Oilfield, discovered by AGIP in the 
Sahara Desert, 200 kilometers from the 
Tunisian border and 700 kilometers from 
the Mediterranean coast. 

The agreement pertained to Block 400 of 
the Rom Oilfield and stipulated that AGIP 
would recover, via production, 100% of the 
exploration costs incurred to the time of the 
agreement. Reportedly, AGIP also would 
begin drilling a second well in March 1988 
and would explore the untapped areas of 
Block 403 to determine the presence of 
other deposits. Investments related to devel- 
oping the deposit were to be made by both 
partners in a joint venture formed by AGIP 
and SONATRACH. 

Production at Block 400 was scheduled to 
begin in 1990, and was expected to reach 
30,000 barrels per day. Output from the 
deposit, situated at a depth of 3,300 meters, 
was to be transported to the Algerian coast 
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by SONATRACH. 

Saipem S.p.A., a subsidiary of Italy's ENI 
group, entered into a joint venture with the 
British firm of Brown and Root Inc., each 
with a 50% interest, to form a new corpora- 
tion, European Marina Contractors (EMC) 
for the purpose of installing and marketing 
gas and oil pipelines in the North Sea. The 
new enterprise planned to limit its client 
base to northern Europe, principally the 
British Isles and Scandinavia. EMC had 
secured contracts to lay 60 kilometers of 
pipeline in the North Sea for Amerada Hess 
Corp., valued at $13.7 million, and an addi- 
tional 55 kilometers for Shell Tern-Eider, a 
Royal Dutch/Shell subsidiary, valued at 
$12.5 million EMC was then expected to be 
a major player in two major projects be- 
tween 1989 and 1992: the new system for 
undersea transport of British natural gas, 
and the construction of 1,000-kilometer 
natural-gas maxipipeline that will carry 
methane from Norway’s offshore fields to 
continental Europe. 


1Physical scientist, Division of International Minerals. 

2Where necessary, values have been converted from 
Italian lira (Lit) to U.S. dollars, at the rate of 
Lit1,277 = US$1.00, the average rate in 1987. 


The Mineral Industry of 
Japan 


By John C. Wu! 


The mining sector of Japan's mineral 
industry continued to suffer from high pro- 
duction costs, depleting ore reserves, and 
increased imports of low-priced minerals 
and metals resulting from further apprecia- 
tion of the Japanese yen in 1987. According 
to the Ministry of International Trade and 
Industry (MITD, the output of the 
industry declined 9% from that of 1986 
because of fewer operating mines. 

The number of operating mines for met- 
als and industrial minerals declined to 34 
and 598 from 52 and 608, respectively, in 
1986. The number of employees in metals 
and industrial minerals mines decreased to 
8,579 and 14,088 from 7,748 and 14,891, 
respectively, in 1986.* The following mines 
were closed in 1987: February, the Hoso- 
kura lead-zinc mine in Miyagi by Hosokura 
Mining Co. Ltd.; March, the Akenobe 
copper-tin-zinc mine in Hyogo by Akenobe 
Mining Co. Ltd., and the Syakanai copper- 
lead-zinc mine in Akita by Syakanai Mining 
Co. Ltd.; and September, the Nakatatsu 
lead-zinc mine in Fukui by Nippon Zinc 
Mining Co. Ltd. 

Despite reduced output of domestic ore, 
production of most nonferrous metals, ex- 
cept zinc, increased by importing more raw 
materials to meet a stronger domestic de- 
mand. Zinc production failed to rebound 
owing to a substantial decline in domestic 
output of zinc ore. Production of primary 
aluminum dropped to a new low since 1952 
because of increased imports. Production of 
iron and steel increased slightly despite a 
further decline in exports and increased 
imports in 1987. 

A construction boom stimulated by public 
works projects in the second half of 1987 not 
only created a stronger domestic demand 
for steel and nonferrous metals but also 


helped the mineral processing sector from 
further decline. Because of stronger domes- 
tic demand and increased domestic prices of 
iron and steel products and nonferrous 
metals, most steelmakers and nonferrous 
metal producers reportedly returned to a 
profitable position and delayed further re- 
ductions of production facilities and em- 
ployment. 

In the industrial minerals sector, produc- 
tion of limestone rebounded because of in- 
creased construction. However, cement pro- 
duction failed to recover due to a further 
decline in exports and increased imports of 
low-priced foreign cement. The cement in- 
dustry is expected to scale down its annual 
capacity by 12 million tons to 86 million 
tons to survive keen competition from the 
Republic of Korea and Taiwan. The nitro- 
gen fertilizer industry continued to scrap its 
excess capacity. Production of urea declined 
considerably because of low price and in- 
creased imports. 

In the mineral fuels sector, Japan's coal 
output dropped to a historical low. In line 
with the Eighth National Coal Policy, the 
Sunagawa Mine in Hokkaido was closed 
permanently in July by Mitsui Coal Mining 
Co. Ltd. and the Mayachi Mine, also in 
Hokkaido, in October by Hokutan Mayachi 
Coal Mining Co. Ltd. Other major coal 
producers also cut back production and 
employment. As a result, the number of 
employees in the coal industry 
decreased to 9,167 from 12,906 in 1986. In 
petroleum refining, the industry continued 
to scale down its facilities for producing 
heavy fuel oil. It was expected to upgrade 
and modernize production facilities for 
higher value-added products. 

In 1987, Japan was the world's largest 
producer of cadmium metal, iodine, and 
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selenium metal; the second largest producer 
of indium, gallium, steel, and zinc metals; 
the third largest producer of refined copper, 
limestone, refined nickel, and titanium 
sponge metal. Japan remained the world’s 
largest importer of coal, copper concentrate, 
iron ore, nickel ore, liquefied natural gas 
(LNG), phosphate rock, and industrial salt. 
Japan was the world’s second largest im- 
porter and consumer of crude petroleum. 

Despite the adverse effect of further ap- 
preciation of the yen on growth of the 
export-oriented economy, the Japanese 
economy grew 4.2% compared with 2.4% 
(revised) in 1986. According to the Economic 
Planning Agency, the higher growth in 1987 
was attributed mainly to an expansion in 
domestic demand spurred by the imple- 
mentation of a $41.5 billion? Government 
spending package to stimulate the economy. 
Private housing starts, public-works spend- 
ing, and corporate investment in plant and 
equipment all showed a sharp increase in 
1987. As a result of the 4.2% rise in the 
output of goods and services, Japan’s gross 
national product (GNP) in 1980 constant 
dollars reached $2,154 billion and per-capita 
GNP rose to $19,642. In 1987, per-capita 
GNP of the United States was $18,408. 

The impact of the Japanese yen on mer- 
chandise trade continued to show a decline 
in exports and a rise in imports in volume 
terms. However, because of a 14% yen 
appreciation in 1987, exports rose to $229 
billion from $209 billion in 1986, while 
imports increased to $149 billion from $126 
billion in 1986. As a result, Japan’s mer- 
chandise trade surplus declined only 3.6% 
to $80 billion in 1987. 

Government Policies and Programs.—To 
expand domestic demand and reduce the 
external trade surplus, the Government 
adopted a package of “Emergency Economic 
Measures” in May. The $41.5 billion pack- 
age included $22.5 billion for Central Gov- 
ernment investment projects, $1.7 billion 
for public-enterprise investment, $5.5 bil- 
lion for local government public works, $7 
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billion for income tax reduction, and $4.8 
billion of additional funding in public lend- 
ing for housing construction. Most funding 
for the package reportedly will come from 
selling the Government’s share of Nippon 
Telegraph and Telephone, to be carried out 
over a 4-year period beginning in 1987, and 
issuing Government bonds. 

In July, the Metal Mining Agency of 
Japan (MMAJ) announced that a final 
agreement was reached between Japan and 
China for joint exploration and feasibility 
studies for 15 rare metal minerals in China 
over a 5-year period beginning in August 
1987. The joint project included geological 
surveys, physical prospecting, core sam- 
pling, and exploratory drilling in northwest 
Heilongjiang Province near Harbin for 
chromium, cobalt, copper, lead, molybde- 
num, nickel, silver, and vanadium and 
along the coast of Leizhou Peninsula near 
Yangjiang in southwest Guangdong Prov- 
ince for columbium, hafnium, rare earths, 
tantalum, titanium, and zirconium. Fund- 
ing for the $17 million project was provided 
by the Japan International Cooperation 
Agency.‘ 

Japan’s stockpile of chromium, cobalt, 
manganese, molybdenum, nickel, tungsten, 
and vanadium reached 31.4-day supply by 
the end of its fiscal year 1987. In 1987, 
MMAJ, the administrator of the stockpile 
program, changed the three-facet stockpile 
program to two, national and private, to 
reduce Government expenditures and allow 
more private companies to participate. Un- 
der this new program, MMAJ continued to 
administer the national program for main- 
taining national economic stability in the 
event of a medium- or long-term supply 
disruption. The Japan Rare Metal Associa- 
tion managed the private program for 
maintaining market stability in the event of 
short term supply disruptions. At the end of 
fiscal year 1987, the national stockpile had 
a 22-day supply and the private stockpile 
had a 9.4-day supply. 


PRODUCTION 


Mine production of most nonfuel miner- 
als was substantially lower because of cloe- 
ing more major nonferrous mines in early 
1987 resulting from appreciation of the yen. 
Mine output of bentonite, copper, dolomite, 
fire clay, gold, iron ore, lead, silver, tin, 
tungsten, and zinc all declined resulting 
from the mine closures or further produc- 
tion cutbacks. Japan stopped production of 
tin ore in March when the mine at Akenobe 
in Hyogo Prefecture was shut down perma- 


nently. 

Japan’s coal output declined to another 
historical low level in 1987 because of fur- 
ther mine closures and production cutbacks 
by major coal mining companies. Follow- 
ing implementation of the Eighth National 
Coal Policy in April, 2 of 11 remaining 
major coal mines were shut down perma- 
nently in Hokkaido. The coal industry was 
expected to reduce its coal production to 10 
million tons in 1991. 


THE MINERAL INDUSTRY OF JAPAN 


In the mineral processing sector, produc- 
tion of primary aluminum, bismuth, cadmi- 
um, cobalt, lead, titanium sponge, and zinc 
declined because of high production costs, 
shortages of raw materials, or reduced ex- 
ports due to the higher yen value. However, 
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rare-earth metals, selenium, silver, and 
Steel increased due mainly to strong domes- 
tic demand. Production of cement, fertilizer 
materials, and refined petroleum products 
declined because of reduced capacity and 
increased imports due to the higher yen. 


metal production of copper, gold, indium, 


Table 1.—Japan: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986 1987 
METALS 
Aluminum: 
Alumina, gross weight thousand tona - 1,065 1,172 978 607 358 
Regular n gee ie a AEE do... 256 287 227 8 12 
NEL po ee 802 819 861 816 894 
Oxide . F 7 7,596 9,698 8,243 9,671 9,805 
B ay Poach an cen pees 8 278 258 296 194 196 
Armenie, white (equivalent of arsenic acid)* ____— 800 500 500 500 500 
SERO RETO Niacin (0 Mh RES 578 568 642 640 546 
sea JJ. ĩͤ ity tk are Oa ONE OR ROLES 2,214 2,423 2,585 2,489 2,450 
um: 
Chromite, gross weight |... 8,896 7,420 11,920 10,642 11,815 
tc du ĩͤ EE 2,786 8 452 rg. 557 2, 987 
Cobalt metall! 1,871 905 1.277 1,838 124 
Columbium and tantalum: Tantalum metal 40 45 45 44 44 
e output, Cu content -—----------- 46,045 43,809 43,208 $4,924 28,817 
Blister and anode: 
Primar 944,600 821,100 802,300 821,100 871,000 
Secondary ________________ 117,800 107,900 180,800 124,400 97,700 
e oe Ree ne ee a 1,061,900 929,000 982,600 962,100 968,700 
Refined: | 
Primar 944,551 821,064 802,841 827,657 870,994 
Secondar nn 147,378 114,092 183,636 116,880 
f lE cen 1,091,929 985,156 985,977 948,087 980,349 
Pinay 3 10 10 10 10 
Secondary.______________________ 5 7 10 9 10 
Germanium: 
Oxide —— n oc = nem 11 11 14 14 14 
f ³˙ 1 te eun ee ee 1 10 9 b 
Mine output, Au content 
usand troy ounces. — 101 104 171 831 216 
Metal — oon 8 mane 1 1,842 1 1,575 1,802 
Indium metal do. ___ 450 482 514 579 8175 
Iron and steel: 
Iron ore and i iron sand concentrate: | 
Gross p launch thousand tons 298 824 888 292 266 
Fe content _._____________ do 185 202 212 182 166 
Roasted pyrite concentrate (50% or more Fe) 
do_ ___ 829 225 218 205 . 210 
Pig iron and blast furnace ferroalloys 
do... 12,986 80,408 80,569 14,651 13,852 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Molybdenum: 
Mo content of concentrate 
Metal 


Refined 
Ni content of nickel oxide sinter |... 
Ni content of ferronickel |... ___~_ 


Total p ee 
Platinum-group metals: 
Palladium metall! troy ounces. . 
Platinum metal do_ 


Mine output, Sn content 
elde auccm a 
Titanium: 


Uranium metall kilograma.. .. 


See footnotes at end of table. 


1983 


200 
2,821 
2,159 


1,212,126 


97,179 
77, 552 
13,236 
46,888 
208,325 
118,817 
6,026 
18,012 
15,199 


19,860 
41,182 
8,939 


579,021 


171,016 


1984 


1,481,547 


644,860 
162,317 


1985 


849,496 
441,708 


150,167 
216,916 
9,468 


82,181 
16,802 


49,951 


283,106 
188,257 


8,458 
894 


21,140 

5,562 
49,081 
74,646 


21,897 
217,695 


1986 


1987P 


218,770 
119,700 


8,180 
10,800 


165,675 
13,434 


591,516 
115,847 
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Table 1.—Japan: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 1985 1986 1987 
METALS —Continued 
7;öͤ t ⅛ K 45 45 
Oria os 25 a ti E 4,900 6,250 66,700 66,700 56,700 
INDUSTRIAL MINERALS 
DUREE 1,490 8,100 2,971 8,598 8,148 
o soe es ee ele 69,699 66,018 76, 997 81,625 
Bromine, elemental?’ ... . .. 12,000 12,000 12,000 15,000 15,000 
I thousand tona. 80,892 78,859 72,845 71,261 970,000 
ite et ee ce Ss 440, 410,079 . 415,806 
J y rot 1,260,678 1,423,285 1,148,196 1,004,150 : 
LATEIN Re aE ĩ ee RE 230, 7 224,614 ; i 158,973 
F and related materials 
Feldspar_ - - - ---—-——-----——----—-—-—-—— 30,996 35,526 30,89 ; 
Apli se i Lr Si 401,266 441,005 469,886 457,875 466,479 
r seed thousand tons__ 5,845 *6,050 6, 800 6, 400 6,000 
Iodine, elementallAl 7,278 7,302 7,251 7,389 7,014 
Lime: imme thousand tons 7,436 7,158 7,454 6,717 6,745 
Nitrogen: N content of ammonia — — — — — — peru 1,545 1,668 1,628 j 1, 
Perlite? oa et 88 75,000 75,000 75,000 75,000 75,000 
Salt, all types thousand tons... 1 955 ,200 1,870 1 
Sodium compounds, n.e.s.: 
Sonn — 1,108,378 1,086,183 1,057,102 1,020,869 1,098,465 
e ß 260,661 278, 941 276, 814 253, 450 255,818 
crushed and broken: 
Dolomit thousand tons... 4,386 4,268 4,829 8,953 8,884 
Limestone- --—--—--—--------—- da- 169,780 169,825 164,156 162,858 165,957 
S content of pyrite |... _- do- 272 259 253 158 79 
Of metallurgy - - --- - ------- do- 1,239 1,191 1,201 1,228 1,220 
Of petro lum do 1,102 1,142 1,044 985 4980 
Tale and related materials: 
JJ “ 87,124 84,522 78,616 68, 
Pyrophyllitekekkeeke. 1,878,699 1,414,424 355, 625 1,210,112 1,241,069 
Vermiculite 17,000 17, 000 17, 000 17, 17, 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ~~ — thousand tons... 568 602 632 616 629 
Coal: 
Anthracite _——-—-----------— do____ 17 23 26 18 10 
Bituminous ss do- 17,045 16,622 16,857 15,999 18,039 
ol necu eL do- 17,062 16,645 16,388 16,012 18,049 
Coke including breeze: 
Metallurgical- „ do 43, 600 48, 145 48,622 45,182 43,717 
Gashouse including bree se do- 8,078 3,180 8,120 8,006 2,716 
Fuel briquets, all grades . — do- 282 806 315 241 200 
Gas, natural: 
Gros million cubic feet 78,645 75,293 78,562 74,851 76,553 
Marketeedl ~~ do- 68,957 75, 329 80,122 77,989 83, 000 
Natural gas liquids 
a 
= 55 53 57 56 57 
petroleum gas from natural gas (field 
plants only |... 2 2222-22-22 AN 800 300 300 300 800 
Pest -seusan i Li i eb 60 60 60 60 60 
Petroleum: 
Crude thousand 42 gallon barrela_ — 3,095 2,962 3,929 4,629 4,458 
Refinery products: 
Aviation do- 82 82 
J)jCCCCCC0 ( ERUIT. do_ ___ 223,590 227,678 215,514 214,866 216,136 
el! da 27,988 4 27 25,285 
EE ene ar care ere ct CE do- 168,982 168,774 152,477 151,484 126,008 
Distillate fuel olli da 144,986 155,817 147,596 164,308 d 
Residual fuel oil MS 485,258 655 886,452 878,659 
yeas rome apn NE HOP et ae 11,517 12,082 12,188 11,780 12,271 
Asphalt and bitumen aee 682 30,719 29, 814 33,418 : 
um ga do... 738 47,029 44,010 45,029 
Naphtha ______.______-_- do- 72,509 73, 175 65,093 ,8 ; 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 


Commodity 1983 1984 1985 1986 1987 
Petroleum —Continued 
ucts —Continued 
JJ da- 981 1,050 994 *980 *900 
Petroleum cok --------- do- 717 881 1,088 956 824 
Unfini ONG oes wee do- 4,418 48,243 89,525 40,928 43,161 
Refinery fuel and losses do- 88,591 2180, 666 3153, 968 2196, 458 3140, 464 
Ill do- 1,907,989 1,899,487 1.804, 04 1,271,779 11,287,223 
=Table includes date available through Sept 6, 1$ 6, 1988. 
Som of lated detail s reporta, bt adding que VVV 
listed detail as t ti ootnote 2 as a ponas numbers. Ja provide 
1885 615, e for ferreaioy ou pande . 5 W 418 Pei 1985— 
Fi fot BE aquai da and 1 8,808. Those totals represent the sum of listed detail the quantities bearing 
7777000 rere esee toam Prio wd from the 
publications is 


“Includes oxide of ou europium, gadolinium, lanthanum, neodymium, praseodymium, samarium, terbium, 


yttrium, and neodymium 


5Represents metal erben t of vanadium pentoxide recovered from petroleum residues, ashes, and spent catalysts. 


coking coal and steam 
‘Includes output from gas wells and coal mines. 
*May include some additional unfinished oils. 


TRADE 


Despite a decrease in volume of exports 
and a substantial increase in imports, Ja- 
pan's merchandise trade surplus remained 
high at $80 billion compared with $83 bil- 
lion in 1986 principally because of an addi- 
tional 1496 appreciation of the yen on the 
U.S. dollar-based export commodities in 
1987. Export earnings rose 9.6% to $229 
billion while imports surged 1896 to $149 
billion. The Japanese bilateral trade sur- 
plus with the United States remained at 
$52.2 billion in 1987. Exports to the United 
States rose 13.6% to $83.6 billion, while 
imports from the United States increased 
only 4.9% to $ 31.4 billion.* 

Major export commodities such as motor 
vehicles, office equipment, tape recorders, 
chemicals, scientific and optical equipment, 
thermionic products, metal-working and 
power-generating machinery, and radio and 
TV receivers, with the exception of iron and 
Steel products, continued to grow and con- 
tributed most to the increased export earn- 
ings in 1987. Foodstuff and raw materials 
such as mineral fuels, iron ore, nonferrous 
metal ore, and iron and steel scrap, chemi- 
cals, and nonferrous metals remained major 
import commodities. However, there were 
substantial increases in imports of chemi- 
cals, nonferrous metal ore and products and 
refined petroleum products, reflecting fur- 
ther openings in the Japanese market for 
foreign goods. 

In 1987, imports of mineral fuels included 
$20 billion of crude and partially refined 
petroleum, $7 billion of refined petroleum 


products, and $5 billion of coal. Imports of 
nonfuel minerals and metals included $6 
billion of nonferrous metals, $2 billion of 
iron ore, $2 billion of nonferrous metal ore, 
and $250 million of iron and steel scrap. 
Exports of minerals and metals included 
$13 billion of iron and steel products, $5 
billion of nonferrous metals, and $3 billion 
of industrial mineral products. 

The United States remained the most 
important trade partner of Japan, account- 
ing for 36% of Japan's exports and 21% of 
Japan's imports. In mineral trade, the 
United States remained a major supplier of 
aluminum, beryllium, coal, copper, gold, 
kaolin, magnesium, molybdenum, petrole- 
um coke, phosphate rock, refined petroleum 
products, rare earths, silver, and precious 
and semiprecious stones. Japan remained a 
major supplier of aluminum and copper 
semimanufactures, iodine, iron and steel 
products, iron oxide, manganese oxide, tita- 
nium sponge, and titanium mill products in 
1987. Other major mineral trade partners of 
Japan included Australia, Brazil, Canada, 
Chile, India, Indonesia, the Republic of 
Korea, Malaysia, Mexico, New Caledonia, 
Papua New Guinea, Peru, the Philippines, 
Saudi Arabia, the Republic of Korea, the 
Republic of South Africa, and the United 
Arab Emirates. Among these raw material 
suppliers, Japan displaced the United 
States and became the leading trade part- 
ner of the Republic of South Africa in 1987 
because of the U.S. sanction against the 
Republic of Soüth Africa. 
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Table 2.—Japan: Exports of mineral commodities! 


(Metric tons unl Ü i ified) 
Destinations, 1986 
Commodity 1985 1986 : m 
res Other (principal) 
METALS 
Alkali and alkaline-earth metals... 292 231 1 CD CIE SL laa 
ia 62. 
Aluminum: 
Oxides and hyd hydroxides 8 481,538 884,478 4,245 Canada 202,104 Republic of Ko- 
E |j rea 46,015; Indonesia 25,158. 
Scrap clues 2,817 1,914 85 Ten 1,205; Republic of Korea 
Unwrou cht 2,289 2,021 279 IId, Burma o Korei 590; Thailand 
Semimanufactures |... 246,180 225,468 142,880 of Kare 18,120; Tai- 
as bä 3 wan 12,480; China 11 595. 
3 in EA 6 2 -- Mainly to Canada. 
Beryllium: Metal including all 
F = 109 811 — Repabiic ot Korea 639; India 150; 
u 
Cadmium: Metal including alloys, all ~~ - ef eee eee erate 
um: 
Ss a cea õVſ ee ats ea 882 452 @ # East 184; Netherlands 
144; United Kingdom 56. 
Chromium: 
Ore and concentrate 756 283 SEN 7 lic of Korea 199; Indonesia 
Oxides and hydroxides . ~~ - 8,247 8,990 685 T 
Cobalt: Oxides and hydroxides... — 12 24 1 Taiwan 9; Re N 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 12 11 1 China 4; ay alas 2; West Ger- 
5 FC EOM 1,084 — North Korea 1,149; Sweden 585. 
Sulfate somno 508 608 2 Taiwan 488 Re slic of Korea 
hi 13; United om 17. 
JJ R en eee PESOS 51,591 65,944 20 Taiwan 23,572; China 16,473; Re- 
public of Korea 14 822. 
Unwrought.. _______-.. TENES 7,559 24.295 17 Republic of Korea 15,757; Philip- 
ines 8 ane Belgium-Luxem- 
Semimanufactures 198,882 209,191 44,468 Taiwan 37,600; China 19,184; Re- 
T public of Korea 11,29 
Waste and sweepings 
Metal including alles, u wrought _ s T eee ee 
un 
and partly wrought troy ounces. — 148,497 187,824 6,144 Singapore S 93,961; Republic of 
; Taiwan 19,481. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite. . — — — — 17 108 50 Taiwan 40; China 12. 
Pyrite, roasted... A 5 — All to Republic of 
Sera 165,636 461,048 17 China Tai 412; 
j rekr My Mr 
Pig iron, cast iron, related mate- 
rials. - 1,085 1,074 6 Ohna 718; Republic of Korea 
Ferroalloys: , 
Ferrochromium ———————— 5,468 8,433 884 India 996; oret Korea 561; 
Australia 517 
Ferromanganes e 25, 988 6,857 34 Cuba 1,318; Republic of Korea 
956; Australia 889 
Ferronickel ...._. ~~ 4,475 7,100 _. All to "Netherlands. 
Ferrosilicomanganese 170 16 — Taiwan 
Ferrosilicon. ......... — 913 1,091 os ^ 435 Republic of Korea 
Unspecified 2,077 8,246 275 Republie of Korea 1,875; Taiwan 
Steel, primary forms 
thousand tona... 8,168 2,979 266 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Semimanufactures: 
Bers, rods, shapes, sec- 
tions tona. 


U sheets 
8 


Hoop and strip -. - do- 


Wie EM 
Tubes, pipes, fittings do- 


Metal including alloys, unwrought 
and 
partly wrought 


troy ounces. — 


1985 


T,B44 


1986 


2,081 


United 
States 


17 


Destinations, 1986 
Other (principal) 


Vietnam 20; Taiwan 11; Republic 
of Korea 8 i 
Kies 6,122; North Korea 
6,491. 


W750 127 Hz 14; ios ursi 


Taiwan 2,515; United Arab 
Emirates 1,007. 


Mainly to United Kingdom. 


Wet Germany $47; Switzerland 


Taiwan 796; Singapore 394; Re- 
public of Korea £85. 

Taiwan 8; North Korea 2; Repub- 
lic of Korea 1. * 

ic of Korea 107; Taiwan 

9; Hong Kong 78. 

Taiwan 7,612; China 4,830; Re- 
public of Korea 2,285. 
631; Sweden 494. 

West 59; Taiwan 40: 
Republic of Korsa 25 


er (DS of Korea 178; Taiwan 
4; United Kingdom 48. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 : l . 
8 Other (principal) 
METALS —Continued 
Zinc: 
Oxides ] T T 809 762 125 Taiwan 204; Thailand 107; Re- 
B ere] Korea Ais 
Metal including alloys, all forms .... 88,522 28,889 47 Taiwan 12,688; 
Korea 5,716; sibl 5,244. 
Ores and concentrate 810 8,862 3) ii 0,200; Republic of Korea 
Ashes and residues 9,988 4,141 __ Taiwan 2,450; United Kingdom 
580; Namibia 300. 
Base metals including alloys, all forms 8,121 8,214 1.247 West 511: U.S.S.R. 322, 
Republic of 270. 
INDUSTRIAL MINERALS 
ees n.e.8.: 
Corundum, emery, pumice, 
VCC 11,845 11,624 1 lic of Korea 4,858; Hong 
4,848; Taiwan 751. 
Artificial: 
Corundum ~~... ~~ ~~~ _ 19,285 20,904 510 Republic of Korea 10,602; Tai- 
wan 8,079; Romania 1 
Silicon carbide 8.027 4.171 51 ublic of Korea 2313; Taiwan 
Dust and powder of and i oe 
precious semi- 
i = i ea 2,226 4,852 768 Tai 1,669; West Germany 
z wan > 
— m 1,108; — 598. 
P1111 EN 9,482 7,147 1,947 
Asbestos, crud ~~ 292 168 EL ETE Korea Thi UASA 108; jean 
Berite and witherite |... —— - 18 TE 
Crude natural borates 2,190 1,405 m Tuan 1,240; Republic of Korea 
Oxides and cdx 188 159 1 blic of Korea 122; Taiwan 
Cement thousand tona. 9,180 5,617 833 g Kong 1,788; d Arabia 
apore 
Clays, crubdeee ~~ c2 - 63,554 64,981 2 ee 86,931; Republic of 
Korea 18,129; Iral al 4,216. 
Cryolite and chiolite.. 24 10 — All to to Republic of 
Gem, not set or strung... carats. — 1,192 15,518 4,659 Republic As, Hong Kang 118. 
pore]: 1,545; ina 
Industrial stones da- 4,694 89,188 um 
9005 of Korea 71 
Diatomite and other infusorial earth .. .. — 2,599 1,506 4 e 
Feldspar ___ ~~... 22-22 -- 27,646 82,822 —-— Taiwan 80,828; Indonesia 1,015; 
Republic of Kores 102. 
Fertilizer materials: 
er F ERE EEA TEE 844 561 -- North Korea 298; Taiwan 253. 
Ammon ia 2,187 893 Xue n iT. 67; Re- 
Nitrogenouns 739,909 711,616 7,456 Thailand 265,179; Phili T 
Phosphatic_____________- 8,659 80,050 _. Burma 27,661; 700 
Yemen ( 698. 
Potassic ~~~ _- 810 shee ili 184; Somalia 110. 
Unspecified and mixed 150,918 123,621 1, i 50,000; Sri Lanka 
18,620; Philippines 10,300. 
J RERO NUN 157 157 RM wan 94; ppines 35 
Graphite, natural 2,553 2,666 229 ic of Korea 1,051; Taiwan 
99; Czechoslovakia 248. 
Gypsum and plaster ... ~~ 6,142 4,887 5 Taiwan 1, a 1,154; 
Iodine including bromine and fluorine .. — 6,605 6,641 1,902 United 1,129; West 
aig ; France 636. 
Kyanite and related materials 11,946 12,478 871 ee ed Korea 2082 Taiwan 
Lie „ 34.219 7,842 ( Pa iei New Gi Guinea 084 In- 
donea 2,000; Hong Kong 367 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Magnesium compounds: Oxides and 
hydroxides 


Sodium compounds, n.e.s.: 
Carbonate manuf: 


Elemental: 
Crude including native and by- 
prodüct. ------------- 


Colloidal, precipitated, sublimed — 


Other: 
Crude 


Slag and dross, not metal-bearing .. — — 
MINERAL FUELS AND RELATED 
MATERIALS 


Coal, all grades including briquets ........ 

Coke and semicoke...... thousand tona - 

Peat including briquets and litter 
See footnotes at end of table. 


1985 


1986 


28,121 
114,461 


402 
1,182 


81,968 
5,598 


828 
1,506 


1,888 
87,916 
1,158,077 
518 
8,687 


77,815 
1.201 
500,421 


8,518 


29,590 
892,975 


United 
States 


29,751 


36,006 


Destinations, 1986 


Other (principal) 


Republic of Korea 84,944; Aus- 
tralia ; Netherlands 


Indonesia 51; Taiwan 26; United 
Kingdom 23. 


Republic of Korea ; Taiwan 16. 
Taiwan 6,485; 8155 of Korea 
5,540; U.S. S. R. 


India 11, 846; Republic of Korea 
10,656; Ho ong 8,178. 

Malaysia 20, 1; Republic of 

x 16,387; Taiwan 16,880. 


ustralia 400 
ie x 296; Caroline, Mar- 
and Marshall Islands 
188; Ñ Malaysia 101. 


China en Philippines 18,900; 
Indonesia 15,462. 
lic of Korea 8,881; Thai- 
land 1,285; Indonesia 801. 


Republic of Korea 790. 
7 5 932; Republic of 


Republic of Korea 67,749; Tai- 
wan 8,700. 

Canada 453; Taiwan 337; Repub- 
lic of Korea 309. 


eas of Korea 147,701; Tai- 
wan 182,561; Philippines 
117,089. 
Republic of Korea 1 ,142; Taiwan 
0; Philippines 297. 


Republic of Korea 21,163; Tai- 
wan 3,607; Indonesia 840. 
Singapore 115. 115, d Republic of 


gr ee of Korea 6; Western 
ri Lanka 2. 
lic of Kora 1215 Taiwan 
850; Indonesia 1 310. 
lie of Korea 560; Cube 200; 
aiwan 171. 
873505 of Korea a Taiwan 
850; Indonesia 1 310. 
Re public of Korea 560; Cuba 200; 
aiwan 171. 
Romania 753; Philippines 261; 
Taiwan 169. 
All to China. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 i ; 
aes Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum products: 
* AZ gallon berrela - 410 184 174 U.S.S.R. 5; Hong Kong 4 
Gasoline da. 819 122 @) Taiwan 78; Indonesia 25; Philip- 
Mineral jelly and wax — ____ do 498 516 15 Repub lic of South Africa 98; Re 
public of Korea 85; India 
Kerosene and jet fue!!! do- 414 1,856 Ro ee 
Distillate fuel oll! do 419 2210 8 ren n9 repens oc Borde 
Lubricants- .- da 1,195 1,581 50 Republic of Korea 527; Taiwan 
Nonlubricating oils ______ do 2⁵⁵ 2 Republic of 90; Taiwan 78 
Residual fuel oll _.______ do... 1,444 1,797 — Republic of 796. 
Bitumen and other residues | da 40 3$) Singapore 5; 4; 
nema 
Bituminous mixture do 7 8 (*) Indonesia 4. 
co do 390 582 114 Romania 148; U.S.S.R. 142; 
Netherlands 108. 
!Exludes under J United States Mutual Defense t or for account of U.S. mili forces. 
Tabla prepared by Audrey Wi eem id 
WLess than 1/2 unit. 


Table 3.—Japan: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 : 
pue Other (principal) 
METALS 
adis metals 71 124 83 China 82; West Germany 6 
U J 859 1062 347 China 3893; France 262. 
Aluminum: 
Ore and concentrate thousand tons... 8,519 2,307 3) per EE d 
Oxides and hydroxides |... 44,005 66,058 21,085 Australia 41,260; West Germany 
Metal including alloys: 
MUCHO RARUS ae NE eee 861,058 358,818 241,747 Australia 1055 Hong Kong 20, 156; 
Unwrou tt 1,516 1866 157 Australia 806; Venezuela 171; New 
Semimanufactures |... _ _ __ 34,825 35,595 5,454 Romania 6,140; Argentina 3,861; 
France 3,068. 
Ore and concentrate, 5,091 6,400 zum E 4,829; China 979; Guatemala 
ö ⁰·r—w-»r, T2 2,672 9,609 91 China 1,950; United Kingdom 1,117. 
Metal including all forma 4,269 9,985 mE China 8, 
5 „ 144 161 — France 140; Republic of Korea 17. 
um: 
533 100 100 80 China 20. 
= " 144 1,258 1,241 China 10 
Chromium: — l 
Ore and concentrate 987,240 670,625 -— lic of South Africa 379,867; 
102,567; India 49,110 
— and hydroxides _....___ 2,218 2,800 1,182 West Germany 918; U.S.S.R. 100. 
Oxides and hydroxides .—......- 259 460 48 Belgium- 946. 
Metal including alloys, all forma 2,812 8,458 201 Zaire 1016. Belgium Luxembourg 
896; Zambia 359. 
Columbium and tantalum: 
and concentrate 2,195 1,717 oes Canada 1,502; Brazil 169. 
Metal including alloys, all forms, tan- 
talum ~~~ 79 46 86 West Germany 8. 
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Table 3.—Japan: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


ss, and concentrate 
tons 


Matte and speiss including cement 


troy ounces. . 
kilograms. 


Iron and steel: 
Iron ore and concentrate, excluding 
roasted pyrite .. . thousand tona... 


Metal: 
Scrap ------------ do- 
Pig iron, cast iron, related mate- 
rials_ do 


Lithium: 


Oxides and hydroxides - 
Metal including alloys, all forms 


See footnotes at end of table. 


1985 


8,010 


261,795 
8,518 


185 
87,840 


1986 


United 
States 


5 


Sources, 1986 
Other (principal) 


— 910; Chile 322; Philippines 


All from Taiwan. 

China 278; U.S.S.R. 180; Thailand 68. 

Hong Kong 11,689; Seudi Arabia 
7,423; 6,979. 

Zambia 188, Chile 48,882; Peru 


Taiwan 11,588; 95 
4,432; Italy 1,99 


China 2,002; France 400. 


Singapore 1,8353; Hong Kong 318. 

United Kingdom Switzerland 
8.788. Tem 

China 7,960; Belgium-Luxembo 
2686 igium- urg 


Be Te 46,894; Brazil 26,633; India 


U.S.S.R. 826; Australia 216. 


lic of South Africa 541; Brazil 
14; U.S.S.R. 105. 
By oer 181 nie 
eundi 81; Zimbel 


predi 8 India 86 S23; China {2 


5 
5,200; Republic of Seuth 


ic of South Africa 12,819; Bra- 
Al 51,167; U.S.S.R. 24,489. 
Brazil 79,886; Repub- 


Norway 89,087; Africa 28, 


rr indi Norway 15,890; Brazil 
Brazil EAE China 1,873; France 


1115 of Korea 702,430; Brazil 
y Republic of South Africa 


lic of Korea 506,654; Brazil 
79,345; Romania 158,484. 
> ae of Korea 220,664; Singapore 


Canada 67,319; Australia 60,665; 
Peru 45,007. 

Mexico 10,714; China 885; France 298. 

Papua New Guinea 49; Singa 


Australia 25,831; Taiwan 9 691. Nan. 
ico 8,410. 


China 81; U.S.S.R. 60. 
United Kingdom 8; West Germany 7. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Oxides and hydroxides 
Metal including alloys, all forms 


Titanium: 


Metal including alloys, all forma 


See footnotes at end of table. 


1985 


1986 


412 


1,769 


United 
States 


8,620 
88 


Sources, 1986 
Other (principal) 


Taiwan 191; Sweden 125; West Ger- 
many 51. 

Norway 2,231; Canada 1,184. 

Canada 4$; Republic of Korea 13. 


Sepupu o of South Africa 1,018; 
ustralia 399; India 226. 
ium-Luxembourg 1,840; China 
China 720; Algeria 100. 
Chile 7,272; Canada 3,485; Nether- 
lands 1 ,994. 


Taiwan 55; China 41 
ii Germany 106; Austria 29; China 


Indonsia 1,367; ud Caledonia 988; 
Philippines 51 
Indonesia 35,858; Australia 21,758. 


Taiwan 583; United Kingdom 56. 
Cenada 4,072; U.S.S.R. 3,744; 


Zimbabwe 3,262. 
hiis Kingdom 1,991; Philippines 


Taiwan 1, 883; Australia 240. 


nc 851; REDE of South 
Republic of South AR Africa 571; 

S.S.R. 148. 
Ei i 48; Republic of South Africa 


Rept lic te Africa 55; United 
om 1 


China 88; Brazil 33. 
ilippines 7. 
France 16; Italy 11; Denmark 10. 


Australia 1,814; Spain 82. 
All from Malaysia. 


Mexico 8,283; Peru 3,608. 
Mainly from Belgium-Luxembourg. 


All from China. 
United Kingdom 8. 


Mainly from Philipp 


W and 8,871; In- 
donesia 4,955. 


ADR 237; Malaysia 16; Taiwan 


Malaysia 261,524; Australia 198,309; 
Canada 116,547. 
Re ublic of Korea 1,412; Be 
uxembourg 1,371; China 84. 


Foroa Ad ; Republic of Korea 334; 


Republie of Korea 116; West Ger- 
many 84. 
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Table 3.—Japan: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 "e 
y 98 Other (principal) 
METALS —Continued 
Uranium and/or thorium: 
Oxides and other compounds 
kilograms_ — 807 1,068 140 India 600; West Germany 328. 
Metal including alloys, all forms, 
uraniumm do. — — — 86 (°°) ($) 
Vanadium: 
Ore and concentrate 2 68 _. All from lic of South Africa. 
Oxides and hydroxides - 3,786 8,101 107 E) of South Africa 2,551; China 
Zinc: 
Ore and concentrate 856,648 916,166 3, 775 5 FA ,981; Peru 225,549; Can- 
id 6,746 7,868 50 lic of Korea 3,389; Taiwan 
Metal including all " nee 
883 iii „ 845 51 7 Singapore 34 16. 
Unwrou ght 70,549 101,444 17 North Korea 1 0 eru 21,716; 
. _Semimanufactures — ~~~ ~~~ ~~ 885 857 89 Norway 395; West Germany 156. 
Zirconium: 
Ore and concentrate, 238,821 171,709 24 gga deg 3518 Republic of South 
Metal including alloys, all forms ....— 178 181 44 
Ores and concentrates... 119 10,769 10,709 Canada 45. 
Oxides and hydroxides 592 576 11 Norway 846; Canada 179. 
Ashes and residues 89, 898 76,268 16, 072 a 27218 Taiwan 11,881; Phil - 
ppines 
Base metals including alloys, all forms 6,470 5,284 1,842 Rear of South Africa 2,179; China 
INDUSTRIAL MINERALS 
OO Natural : Corund 
a um, emery, pumice, 
MMC MM TN aes ta 9,889 6,820 1,792 India 4,082; Australia 542. 
Arti ne ial: 
Corundum |... ...- 22,529 28,050 154 China 17,806; Brazil 4,864. 
Silicon carbide - --—-------— 28,994 28, 475 62 China 1451 2; Brazil 5, 964; Norway 
Dust and powder of precious and semi- 
precious excluding diamond 
i à 421,400 598,886 77, 628 India a oe West Germany 
Grinding and polishing wheels and nu 
stones 352 388 36 Austria r^ Italy 81; Republic of 
Asbestos, crude LLL LLL ccc sc 261,648 255,782 9,488 Canada 100,642; Republic of South 
Africa 57,119; Zimbabwe 36,920. 
Barite and witherite |. |... 50,856 80,962 5 ina 80,927. 
Boron materials: 
Crude natural borates..... 59,075 57,250 -— Turkey 56,000; U. S. S. R. 1,250. 
Elemental: 41 44 (5 China Sweden 10. 
Oxides and acid 898 25,236 18,318 Day. 4,641; U.S.S.R. 618. 
Bromine and iod ine 8,156 8,078 264 Israel 2,814 
EEN SI eee eo Le MUN 476,928 L 196, ,485 88 M i5 of Korea 751,088; Taiwan 
5 E EEEE S PEE 8 205 1 Denmark 204. 
e: 
Claya nn eed ceca enna 8 706, 745 678,359 464, 755 NI. EET 1 22002 of Korea 
Unspecifiedl LLL 281.951 284,022 188,961 Chin 109, 424: a liea of Korea 
Gole an chiolit 444 481 857 -— Denmark 255; Greenland 102. 
Gem, not set or strung 
usand carats_ 1,224 1,774 134 India € reis nu ; Belgium- 
Industrial stones do- 722 788 160 ac F Zaire 
Dust and powder do- 056 37,419 10, 968 ireland 24426; Z Zaire 948; West Ger- 
Diatomite and other infusorial earth .. .. — 8,164 3,901 3,880 West Germany 10. 
j ep reese eee ee ,802 766 — China 3,626; 1,438; North 


See footnotes at end of table. 


Korea 880. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 ; 
e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: 
Crude, n. 1,184 24,585 R Italy 22000; Philippines 1,134; Argen- 
, : 
Ammonia. _ ..... kilograms.. _ 926 288 West 638. 
Nitrogenous |... LLL 78,151 208,285 10,695 Indonesia 76,709; Qatar 29,407; Ma- 
Phosphaticc 54,558 107,919 42, 653 Republic of Korea 84,766; China 
Potessic oun 1,815,480 1,199,454 163,086 M em Germany 107 U.88. 38 165,561; 
Unspecified and mixed 824,610 874,144 278,020 . of Korea 66 908; Philippines 
Hupe 2 570,656 527,236 a 850,838; Thailand 75,539; Re- 
i of South Africa 70,904. 
Graphite, natural 78,851 58,645 266 Cuina i QE Republic of Korea 
and plaster |... LL - 805,694 116,849 458 Thailand 419,558; Mexico 278,904. 
ite and related materials - 28,418 28,658 7,206 Republic of South Africa 21 876. 
um com : 
ite, HERR 88,613 1 China 82,869; North Korea 748. 
Oxides and hydroxides ........- 304,073 238, 206 China 200,257; North Korea 82,264. 
Meerschaum, amber, jet ------- 81 — China 81. 
Crude including splittings and waste 10,865 15,148 276 Indie 1,088; Canada 2,600; China 
Worked including agglomerated split- l 
tings MERE T S 105 166 2 . Belgium-Luxembourg 84; India 72. 
Nitrates, crude _.. 4 ,000 m 
Phosphates, crude .. thousand tons... 2,414 2,076 1,099 A Morocco 510; Jordan 306. 
Phosphorus, elementa] |... .......— 25,119 8,482 Canada 9,006; ; China 2,046; Nether- 
Pigments, mineral 
fron oxides and hydroxides, procemed 12724 8,852 1,948 — West Germany 5,169, Italy 408. 
Precious and semiprecious stones other i á 
Natural: 
Gem material _ _ kilograma — 881,822 402,959 21,070 Braal 159, 9 2B; b'ur kay 40,880. of South Af- 
Industrial stones do- 5 x All frc Rum W. 
the tic LLL cc. ar 79,185 186,049 106,181 West 25,225. 
Pyrite, unroaste od 2,281 2 gere 17; China 7,581; Philip- 
Salt and brine thousand tona. - 6,833 6,614 ®© Australia 3,188; Mexico 2,729; China 
Sodium compounds, n. : 
Carbonate, natural and manufactured 1 4,283 — Kenya 3,245; Ropublic of Korea 1,000. 
Sulfate, manufactured _-------- 85,274 95,856 19,149 Wir $6, 711: Mexico 10,599; Taiwan 
Stone, sand and gravel: 
Crude and partly worked 704,910 870,855 22,797 of Korea ; India 
96,882; China 136,991 
Worked ----------------— 107,649 148,296 59 E ^3 of Korea 80,496; Italy 
Dolomite, chiefly refractory-grade __ 488,511 520,560 8,808 Phili nee 278.000; Republic of 
Gravel and crushed roc 217,421 189,709 408 Taiwan 168,285; Philippines 10,677. 
than dimension 15,721 ($) Philippines. 15, 017; France 
Quartz and quertzite. |... ..- 142,496 120,688 1,691 India 78,059; Thailand 18,800; China 
e | 
tona — 1,229 1,227 1 Australia T13; Taiwan 316; Malaysia 
Sulfur: | | l 
Crude incl native and 
iio MP oe a iiia 
Colloi al, precipitated, sublimed - 4 58 (3$ China 50; West Germany 5. 
ic acid. e sese 5 18 Taiwan 6. 
Taic, steatite, soapstone, pyrophyllite 578,901 614,422 18,652 China 456,318; Australia 110,859. 
Crude 212,664 245,979 5,097 Pa Spa BLZ 194571; China 
and dross, not metal a 494,449 485,828 22, 780 pres 
Slag -bearing "EST pi m x 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities! Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
1986 : 
ee Other (principal) 
3,322 2448 Trinidad and T 
10,846 6,854 Republic of Korea 284 "Canada 947. 
1,971 (3) ee of South Africa 875; North 
Australia 299. 
89,876 12,178 geri 41. 975; Canada 17,541; Re- 
8 South Africa 7 960. 
25,415 658 U.S.S.R. 19,830; Australia 4,392; 
China 1,040. 
44,977 944 Australia $3,567; Taiwan 4,497; 
China 3,607. 
28,894 964 oe 14,916; Brunei 5,262; Ma- 
81,577 182 Canada 28,429; U.S.S.R. 1,759. 
1,157,267 @ | United Arab Emirates 262,093; Saudi 
Arabia 202,282; Indonesia 182,854. 
187,719 (5 Saudi Arabia 65,785; United Arab 
Emirates 098; Áustralia 18,886. 
182,945 5,092 Sandi Arabia 33,896; Kuwait 17,266; 
Singapore 16,954. 
174 88 Mingaporo P 97; Republic of South 
32,859 1907 Si pore t 10, 120; Saudi Arabia 5,054; 
United Arab Emirates 4,128. 
9,886 8,114 - 686; Saudi Arabia 1,476; 
269 178 us 8 35; Republic of Korea 
103 m 10 887 ee 1 25 688 Si 18,089; 
, j onesia 
Saudi Arabia 13, 491. id 
172 NA. 
13 5 Republic of Korea 6. 
21415 19,764 China 773. 


Commodity 1985 
MINERALS FUELS AND RELATED 
MATERIALS 
is rien and bitumen, natural 8,186 
en ee a En DR ON 9,178 
Anthracite |... thousand tons 1,950 
Bituminouns do 91,040 
Lignite including briquetss _ 81,585 
Coke and semicoæo o 84,805 
Gas, natural: Liquefied 
thousand tons__ 21,190 
eei oe briquets and litter 20,789 
Crude. thousand 42-gallon barrels. — 1,218,428 
Refinery products: 
Liquefied petroleum 
2s Es Tt do____ 188,645 
Gasoline do____ 109,990 
Mineral jelly and wax . do... 76 
Kerosene and jet fuel do- 12,817 
Distillate fuel oil do... 8,168 
Lubricants |... ... — do- 226 
Nonlubricating oils. . do- 154 
Residual fuel o ii do... 98,207 
Bitumen and other residues 
do- 140 
Bituminous mixtures. doo 11 
Petroleum cok da 19,960 
FRevised. NA Not available. 
*Excludes imports under Jap 
Table prepared by Audrey D. 
Wess than 1/2 unit. 


*Excludes unreported quantity valued at $1,257,000. 


eee uniter States Mutual Defense Agreement or for account of U.S. military forces. 


*Excludes unreported quantities valued at $17, 497 000 in 1985 and $2,797,000 in 1986. 
5Excludes unreported quantities valued at $57,411,000 in 1985 and $58,545, 000 in 1986. 


Unreported quantity valued at $33,880 
May include some arsenic. 


COMMODITY REVIEW 


METALS 


Aluminum.—Production of primary alu- 
minum dropped sharply to a record low 
since 1952 when two of the remaining three 
primary aluminum smelters closed their 
plants permanently in March. The Miike 
plant operated by Mitsui Aluminium Co. 
Ltd. and the Sakaide plant operated by 
Ryoka Light Metal Industries Ltd. stopped 
production in April. Japan, once the world's 
third largest primary aluminum producer 
with a 1.6-million-ton-per-year capacity in 
1977, was reduced to an insignificant pro- 
ducer with only one plant having a 64,000- 
ton-per-year capacity and operated by Nip- 


pon Light Metal Co. Ltd. at Kanbara in 
Shizuoka Prefecture. The increased cost of 
electricity since the second oil crisis in 1979 
and more imports of low-priced primary 
aluminum were the main factors for the 
decline. 

In 1987, primary aluminum production 
by Mitsui Aluminium and Ryoka Light 
Metal was 4,982 tons and 3,892 tons, respec- 
tively. Production by Nippon Light Metal 
totaled 31,759 tons, which was 50% of its 
Kanbara plant capacity. As a result of a 
drastic reduction in domestic production 
and stronger domestic demand, imports of 
primary aluminum surged to a record high 
while stocks of domestic producers depleted 
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to 15,245 tons at yearend from 62,986 tons 
in 1986. Japan's domestic production of 
primary aluminum provided only 296 of 
domestic demand in 1987. 

To meet domestic demand in 1987, Ja- 
pan's imports of primary aluminum rose 
86.596 to 1,657,566 tons, of which 1,970,949 
tons was regular-grade ingot; 57,832 tons, 
high-grade ingot; and 229,285 tons, low- 
grade and aluminum alloy ingot. Australia 
remained Japan's largest supplier, account- 
ing for 2596 of imports, followed by Brazil, 
15%; the United States, 14%; Venezuela, 
17 5 New Zealand, 11%; and Indonesia, 
10%. 

According to Sumitomo Corp., a Tokyo- 
based trading company, imports of primary 
aluminum and aluminum alloy from the 
spot market rose to 770,000 tons from 
194,000 tons in 1986, those from long-term 
contracts rose to 500,000 tons from 420,000 
tons in 1986, and those from overseas 
captive-import development projects declin- 
ed to 560,000 tons from 586,000 tons in 
1986.* The substantial increase in impor s 
from the spot market after March 1987 w::s 
due to permanent closures of two domesuc 
plants and a reduction in the tariff on 
primary aluminum from 9% to 5% effective 
in April. 

Under an agreement between the Gov- 
ernments of Japan and the United States in 
October 1986, Japan was to cut further the 
tariff on imports of primary aluminum 
from 5% to 1% on April 1, 1988. However, 
in September, the Japan Aluminium Feder- 
ation (JAF) asked the Government to elimi- 
nate the tariff on primary aluminum. JAF's 
action reportedly was part of its policy to 
secure stable supplies of primary aluminum 
and remove the obstacle to establishing a 
London Metal Exchange-designated ware- 
house of primary aluminum to Tokyo.’ 

Domestic demand for primary aluminum 
increased 14% to 2.1 million tons owing 
largely to an 1196 increase in consumption 
by the aluminum rolling sector to 1.6 mil- 
lion tons and a 18396 increase in consump- 
tion for secondary smelting to 155,866 tons. 
Consumption by other major sectors includ- 
ed 154,606 tons for aluminum casting and 
diecasting, 71,955 tons for wire and cable, 
and 34,832 tons for steel deoxidization. Ex- 
ports of primary aluminum dropped further 
to 854 tons, of which 505 tons went to the 
Republic of Korea and 149 tons went to the 
United States. The yearend overall stocks of 
primary aluminum were 210,880 tons, of 
which 15,245 tons was held by producers, 
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92,872 tons was held by dealers and 97,763 
tons was held by consumers. These levels 
were about the same at yearend 1986. 

Because of the appreciation of the yen 
and low U.S. dollar-based prices of primary 
aluminum in the world market, Aluminio 
Brasilerio Ltda. (ALBRAS) of Brazil and 
P.T. Indonesia Asahan Aluminum (IN- 
ALUM) of Indonesia reportedly suffered 
losses and experienced difficulties in repay- 
ing interest and principal on their yen- 
denominated loans. In June, the Govern- 
ment of Japan, through the Overseas Eco- 
nomic Cooperation Fund, decided to provide 
financial assistance for these aluminum 
smelting projects. The financial assistance 
package to ALBRAS included $42.7 million 
in additional financing, lowering of interest 
rates on the existing loans to 5.0%-5.2% 
from 7.14%-7.6%, and extending repayment 
terms to 20 years from 15. The assistance 
package to IN-ALUM included $160 million 
in additional financing, lowering of interest 
rates to 5.0%-5.2% from 6.48%-8.45%, and 
extending repayment terms to 30 years 
from 20.* 

Imports of bauxite dropped to 1,872,020 
tons from 2,807,459 tons in 1986 owing to 
reduced domestic demand for metallurgical- 
grade alumina. Australia remained the 
dominant supplier, accounting for 60% of 
imports, followed by Indonesia, 2696; and 
Malaysia, 14%. The combined production of 
alumina by the Shimizu plant of Nippon 
Light Metal, the Yokohama plant of Showa 
Denko K.K., and the Kikumoto plant of 
Sumitomo Chemical Co. Ltd. dropped 41% 
to 357,981 tons. In 1987, exports of alumina 
also dropped from 384,472 tons in 1986 to 
198,844 tons, of which 101,056 tons was 
aluminum oxide and 97,788 tons was alumi- 
num hydroxide. 

Despite a drastic decline in the domestic 
demand for metallurgical-grade alumina, 
demand for non-metallurgical-grade alumi- 
na reportedly rose considerably. According 
to JAF’, the domestic demand for aluminum 
hydroxide by nonsmelting end users rose to 
358,000 tons in 1985 from 278,200 tons in 
1981. The principal consumers of aluminum 
hydroxide in nonsmelting areas in 1985 
were the manufacturers of coagulant, 
164,000 tons; fluorides, 39,000 tons; rubber 
and plastics, 25,000 tons; catalysts, 20,000 
tons; and cleaning materials, 18,000 tons. 
The domestic demand for aluminum oxide 
by nonsmelting end users also rose to 
270,000 tons in 1985 from 209,800 tons in 
1981. The major consumers of aluminum 
oxide in nonsmelting areas in 1985 were the 
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manufacturers of refractory materials, 
176,000 tons and alumina ceramics, 47,000 
tons. 

To meet the growing demand for alumina 
in nonsmelting areas, Japan impo 
26,984 tons of non-metallurgical-grade alu- 
mina in 1987. The principal suppliers were 
the United States, 12,744 tons; Australia, 
11,228 tons; the Federal Republic of Ger- 
many, 946 tons; France, 781 tons; Turkey, 
550 tons; and China, 429 tons. 

Chromium.—Domestic production of 
chromium ore and concentrate mainly by 
Nippon Chrome Industries Ltd. at its Waka- 
matsu Mine in Tottori Prefecture increased 
slightly from that of 1986. Japan continued 
to import 99% of its requirements for chro- 
mium ore and concentrate in 1987. These 
imports increased slightly to 674,748 tons 
despite reduced metallurgical-grade chro- 
mite consumption for ferrochromium. The 
major overseas suppliers were the Republic 
of South Africa, 454,757 tons; Madagascar, 
81,227 tons; India, 39,499 tons; New Cale- 
donia, 28,061 tons; and Albania, 24,957 tons. 

Because of reduced domestic ferrochro- 
mium production resulting from the high 
cost of electricity, consumption of metal- 
lurgical-grade chromium ore and concen- 
trate dropped to about 540,000 tons from 
563,015 tons in 1987. Despite a tight supply 
of ferrochromium in the second half of 1987, 
the Uji plant in Kyoto Prefecture, operated 
by Awamura Metal Industries Co. Ltd., and 
the Sakata plant in Yamagata Prefecture, 
operated by Japan Metals & Chemical Co. 
Ltd. reportedly were shut down in April and 
October, respectively. As a result, imports 
of the ferroalloy surged to a record 427,711 
tons in 1987. The Republic of South Africa 
remained the dominant supplier accounting 
for 5996 of total imports. Others were India, 
12%; the Philippines, 11%; Zimbabwe, 6%; 
and Brazil and Greece, 2% each. Import 
c.if. prices of ferrochromium rose to $0.46 
per pound in October from $0.40 per pound 
in March. The higher import price, was 
caused by an unexpected strong demand by 
the stainless steel industry and a short-term 
tight supply of ferrochromium in the world 
market during the second half of 1987. 

Cobalt.—Japan stopped normal-scale re- 
fining of cobalt in 1987. Nippon Mining Co. 
Ltd. and Sumitomo Metal Mining Co. Ltd. 
shut down their cobalt refining facilities at 
the Nikko plant in Ibaraki Prefecture and 
the Niihama plant in Ehime Prefecture, 
respectively, in 1986 owing to lack of raw 
materials. However, Sumitomo Metal Min- 
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ing reportedly recovered 124 tons of cobalt 
metal from import nickel-matte residues at 
its Niiham plant in 1987. 

Japan remained 100% dependent on im- 
ports to meet its domestic requirements for 
cobalt in 1987. Because of stronger demand 
for cobalt, imports of cobalt metal, includ- 
ing powder and flakes, reached a record 
high 4,557 tons, of which 3,818 tons was 
ingot and 739 tons was powder and flakes. 
The principal suppliers were Zaire, 3,236 
tons; Zambia, 408 tons; Belgium, 401 tons; 
and Norway, 218 tons. 

According to MITT's official statistics, 
consumption of cobalt rose to 1,907 tons 
from 1,651 tons in 1986 owing primarily to 
increased demand by makers of specialty 
steels and magnetic materials. In 1987, 
cobalt consumption by specialty steel pro- 
ducers was 498 tons; for magnetic materials, 
427 tons; for catalysts, 281 tons; for carbide 
tool steels, 251 tons; and other, 455 tons. 

As part of the ongoing investigation for 
deep ocean floor manganese nodules, seabed 
hydrothermal deposits, and cobalt-rich 
crusts by its research vessel, No.2 Hakurei 
Maru, MMAJ announced the discovery of 
several promising seabed cobalt-rich crust 
deposits in the north Pacific Ocean between 
the Minami-Tori Island of Japan and the 
Wake Island of the United States in late 
1987. According to MMAJ, seabed samples 
collected by the vessel assayed 25.096 man- 
ganese, 0.9% cobalt, 0.5% nickel, and 0.1% 
copper.? 

Copper, Lead, and Zinc.—Mine produc- 
tion of copper, lead, and zinc dropped sharp- 
ly to record-low levels since 1947, 1955, and 
1960, respectively. The further decline in 
production of these ores was caused by the 
closure of four major mines in 1987 result- 
ing from the higher yen which made domes- 
tic ore and concentrate less competitive. 

The Hosokura Mine in Miyagi Prefecture, 
a lead-zinc operation of Hosokura Mining, 
was closed in February. The Akenobe Mine 
in Hyogo Prefecture, a copper-tin-zinc oper- 
ation of Akenobe Mining, and the Syakanai 
Mine in Akita Prefecture, a copper-lead- 
zinc operation of Syakanai Mining, were 
closed in March. The Nakatatsu Mine in 
Fukui Prefecture, a lead-zinc mine oper- 
ation of Nippon Zinc Mining, was closed in 
September. 

The following mines remained in oper- 
ation throughout 1987: the Hanaoka Mine 
in Akita Prefecture, Japan's largest nonfer- 
rous metal mine operated by Hanaoka Min- 
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ing Co. Ltd.; the Kamioka Mine in Gifu 
Prefecture, Japan's second largest nonfer- 
rous metal mine operated by Kamioka Min- 
ing and Smelting Co. Ltd.; the Kamaishi 
Mine in Iwate Prefecture, a copper-iron ore 
mine operated by Shin-Kamaishi Mining 
Co. Ltd,; the Toyoha Mine in Hokkaido 
Prefecture, a lead-zinc mine operated by 
Toyoha Mining Co. Ltd.; the Kosaka Mine 
in Akita Prefecture, a copper-lead-zinc mine 
operated by Uchinotai Mining Co. Ltd.; and 
the Yatani Mine in Yamagata Prefecture, a 
lead-zinc mine operated by Yatani Mining 
Co. Ltd. These mines, survivors of two 
major restructuring programs in 1988 and 
1986, were considered to have sufficient ore 
reserves to continue efficient operations. 

In April, à new nonferrous metal mine, 
the Nurukawa Mine, was brought into pro- 
duction by Uchinotai Mining Co., a subsid- 
iary of Dowa Mining Co. Ltd. The mine, in 
south-central Aomori Prefecture, is about 1 
kilometer west of Lake Towada in northern 
Akita Prefecture. The kuroko (polymetallic 
black ore) deposit was first discovered by 
MMAJ in 1974. Dowa Mining began under- 
ground drifting and drilling in 1982, started 
mine development in 1985 and completed 
development in November 1986. The ore 
reserves at the mine were estimated at 1 
million tons, of which 950,000 tons are black 
ore averaging 0.9% copper, 5% lead, 10% 
zinc, plus 10 grams of gold and 150 grams of 
silver per ton of ore. The remaining 50,000 
tons are gold ore averaging 18.8 grams of 
gold per ton of ore. 

According to Uchinotai Mining, the de- 
posit occurs at the top of the Lower Haya- 
semori formation and consists of 5 ore 
bodies. The company started mining at the 
No. 5 ore body in April at the rate of 4,000 
tons per month of black ore averaging 
0.80% copper, 4.26% lead, 9.14% zinc, and 
7.20 grams of gold and 135 grams of silver 
per ton of ore; and 1,000 tons per month of 
gold ore averaging 9. 00 grams of gold and 40 
grams of silver per ton of ore plus 1.17% 
copper, 2.36% lead, and 2.10% zinc. The ore 
was transported by battery-operated loco- 
motives through a 1,635-meter adit to the 
surface. There it went into dump trucks for 
transport to the company's Kosaka milling 
and smelting facilities in Akita Prefecture. 

Japan’s production of copper, lead, and 
zinc ore provided 2.4%, 10.4%, and 24.9%, 
respectively, of its smelters’ requirements 
in 1987. To meet its smelters’ requirements, 
Japan imported 2,981,054 tons of copper ore 
and concentrate, 294,728 tons of lead ore 
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and concentrate, and 974, 026 tons of zinc 
ore and concentrate in 1987. The principal 
suppliers of copper ore and concentrate 
were Canada, 976, 114 tons; the United 
States, 389,608 tons; the Philippines, 
343,601 tons; Chile, 277,878 tons; Papua 
New Guinea, 264,239 tons; and Indonesia, 
229,256 tons. The principal suppliers of lead 
ore and concentrate were Canada, 101, 3827 
tons; Australia, 80,474 tons; the Republic of 
South Africa, 35,265 tons; and Peru, 34,288 
tons. The principal suppliers of zinc ore and 
concentrate were Australia, 439,206 tons; 
Peru, 209,280 tons; and Canada, 208,085 
tons. 

Production of refined copper continued its 
upward trend and reached a new high since 
1984 following an unexpected strong de- 
mand in the second half of 1987. Capacity 
utilization of the copper smelting and refin- 
ing industry averaged 79%. As a result of 
stronger demand in 1987, imports of refined 
copper rose 28% to 347,667 tons. The major 
suppliers were Zambia, 167,592 tons; Chile, 
65,419 tons; the Philippines, 43,883 tons; 
Peru, 18,159 tons; and Australia, 16,795 
tons. Japan also imported 27,914 tons of 
blister copper, of which 26,916 tons came 
from Peru. 

Production of refined lead increased 
slightly owing to the growing demand by 
the batteries sector. Production of slab zinc 
decreased considerably because of reduced 
domestic zinc ore production. Capacity util- 
ization of the lead and zinc smelting and 
refining industries averaged 86% and 17%, 
respectively. To meet domestic demand, Ja- 
pan imported 21,080 tons of primary lead, 
principally from Australia, 8,218 tons; 
Mexico, 4,044 tons; China, 2,623 tons; and 
Peru, 2,422 tons. Japan also imported 
105,085 tons of slab zinc, principally from 
North Korea, 36,208 tons; the Republic of 
Korea, 24,495 tons; Australia, 15,618 tons; 
and China, 18,279 tons. 

Domestic refined copper consumption 
rose 5% to 1,431,336 tons, of which 952,860 
tons was consumed by the wire and cable 
sector, 461,739 tons by the brass mill sector, 
and 16,733 tons by manufacturers of copper 
powder, coins, and copper alloys. Exports of 
refined copper, mainly to Taiwan and the 
Republic of Korea, dropped 14% below 
those of 1986 to 52,408 tons because of the 
tight domestic market situation in the 
second-half of 1987. As a result of stronger 
domestic demand, the overall stocks of re- 
fined copper held by preducers, fabricators, 
and dealers dropped 1296 by yearend to 
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90,950 tons or equivalent to less than 1 
month of refined copper consumption in 
1987. 

Domestic consumption of primary lead 
rose slightly to 275,524 tons mainly because 
of increased consumption by the storage 
battery sector, which accounted for 62% of 
demand. Exports of primary lead dropped 
sharply to 14,167 tons from 24,167 tons in 
1986. As a result of stronger demand and 
roduced domestic preduction and imports, 
the stocks of primary lead held by preduc- 
ers, consumers, and dealers dropped 28% by 
yearend to 25,716 tons or equivalent to 
about 1 month of primary lead consumption 
in 1987. 

Domestic consumption of slab zinc rose 
5% over 1986 to 749,539 tons owing to a 
7.6% increase in demand by the galvanizing 
sector, which accounted for 61% of con- 
sumption. Exports of slab zinc rose 122% to 
51,854 tons resulting from increased exports 
to China, Taiwan, and the United States. By 
yearend, the overall stocks of slab zinc 
dropped 10% to 89,818 tons or equivalent to 
about 1.5 months’ of slab zinc consumption 
in 1987. 

To secure their smelters’ raw material 
requirements, a group of major copper pro- 
ducers led by Nippon Mining Co. Ltd. and 
Mitsubishi Metal Corp. signed an agree- 
ment in August with Ok Tedi Mining Ltd. of 
Papua New Guinea to import 60,000 tons 
per year of copper concentrate for the year 
starting in October 1987 and increasing to 
230,000 tons per year during the following 7 
years. Papua New Guinea, already export- 
ing about 265,000 tons per year of copper 
concentrate from the Bougainville Mine to 
Japan, will displace the Philippines and 
Chile as the third largest supplier of copper 
concentrate to Japan following Canada and 
the United States in 1988. 

Nittetsu Mining Co. Ltd., a major partner 
of Hibi copper smelter at Tamano, Okaya- 
ma, reportedly started in September the 
development of the El Lobre copper deposit 
in Medellin, Colombia. The $17 million 
project for producing 96,000 tons per year of 
concentrate was a joint venture of Nittetsu 
Mining and C. Itoh & Co. Ltd. of Japan and 
Minas El Lobre Ltda. of Colombia. The El 
Lobre copper project was expected to supply 
Nittetsu Mining 14,000 tons per year of 
copper concentrate when production starts 
in mid-1989. 

In early 1987, Mitsui Mining and Smelt- 
ing Co. Ltd. (MMSO), Japan's largest pro- 
ducer of slab zinc, reportedly acquired about 
3% equity of Cominco Ltd. of Canada. Fol- 
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lowing the acquisition, six Japanese zinc 
smelters led by MMSC and Tono Zinc Co. 
Ltd., reportedly, negotiated a long-term con- 
tract with Cominco to import 10,000 to 
100,000 tons per year of zinc concentrate 
from the Red Dog Mine in Alaska beginning 
in 1991. The Red Dog Mine, owned by 
Cominco, was expected to start production 
at the rate of 500,000 tons of lead-zinc 
concentrate per year in 1991. The ore re- 
serves at the mine were estimated at 77 
million tons averaging 5.6% lead, 17.1% 
zinc, and 82.3 grams of silver per ton of ore. 
Gallium.—Japan remained one of the 
world's three leading producers and the 
largest consumer of gallium metal. Produc- 
tion of high-purity gallium metal was esti- 
mated at 20 tons, of which 10 tons was 
recycled scrap. Consumption of gallium 
metal including metallic compounds was 
estimated at 36 tons in 1987. To meet 
domestic demand, Japan imported 11 tons 
of high-purity primary gallium and 5 tons of 
intermediate-purity gallium metal. 


Table 4.—Japan: Estimated supply 
ium 


of 
(Kilograms) 
1985 1986 1987 
Domestic production 
353 10,000 10,000 10,000 
Secondary ---------- 10,000 9,000 10,000 
Imports: 
ace 
F 5,264 2,700 5, 600 
Germany, Federal 
Republic of 3,200 4, 200 4,900 
Switzerland 50 100 740 
Intermediate - purity: 
3 iue 800 800 
C 4,000 5,100 2,000 
Czechoslovakia —_—— 2,285 450 1,100 
Hung ar 1,800 750 1,500 
Total 36,599 32,600 36, 140 


Source: The Rare Metal News (Tokyo). No. 1444, Apr. 1, 
1988, p. 3. 


Domestic primary producers were Dowa 
Mining having a "-ton-per-year capacity 
and Sumitomo Chemical Co. Ltd. having a 
10-ton-per-year capacity. Dowa Mining ex- 
tracted 4 to 7-nines-purity gallium from 
zinc residue, using the ion exchange resins 
process at its Kosaka refinery in Akita 
Prefecture. Sumitomo Chemical also ex- 
tracted 4- to 7-nines-purity gallium using 
the Bayer liquor process at its Niihama 
plant in Ehime Prefecture. Secondary pro- 
ducers included Dowa Mining, Sumitomo 
Chemical, Rasa Industries Co. Ltd., and 
Nichia Chemical Co. Ltd. Most secondary 
producers extracted gallium metal from 
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scrap of gallium arsenide, gallium phos- 
phate, and compound semiconductors using 
chloride recycling technology. According to 
an industry source, recycled scrap in 1986 
accounted for 3096 of the domestic gallium 
consumption which was estimated at 32 
tons. 11 

In January, Ote Metal Co. Ltd. reportedly 
Started recycling gallium arsenide using a 
low-cost chloride process at the Onahama 
plant owned by its parent company, Mitsu- 
bishi Metal, with a monthly capacity of 500 
kilograms of high-purity gallium. In July, 
Sumitomo Metal Mining also introduced a 
low-cost chloride recycling technique to ex- 
tract high-purity gallium at its Isoura plant 
near the city of Niihama in Ehime Prefec- 
ture with a monthly capacity of 300 kilo- 
grams, which could be doubled if sufficient 
scrap supplies were secured. 

In January, the National Research Insti- 
tute for Metals of Japan and Beijing Uni- 
versity of Iron and Steel Technology of 
China signed an agreement for a 4-year 
joint research program to develop technolo- 
gy for extracting and separating gallium, 
titanium, and vanadium from complex iron 
ore mined from the Panzhihua deposit in 
Sichuan Province of China. The joint re- 
search program was expected to end in 
March 1991. Japan has imported between 
2,000 and 5,000 kilograms per year of 
intermediate-grade gallium with a purity of 
8 to 4 nines from the Zhangdian alumina 
plant in Shandong Province of China. Ac- 
cording to a Japanese source, gallium pro- 
duction by the plant was estimated at 7 tons 
per year. Additionally, the Zhengzhou alu- 
mina plant in Henan Province of China 
planned to produce 2 to 8 tons of crude 
gallium beginning in 1986. Musto Explora- 
tion Ltd. of Canada, reportedly, started to 
export to Japan in 1986 about 300 kilograms 
per year of gallium with a purity of 3 to 4 
nines. The principal overseas suppliers in 
1985-87 of high-grade gallium with a purity 
between 6 and " nines were International 
Gallium GmbH of the Federal Republic of 
Germany, Rhóne-Poulenc S.A. of France, 
and Alcan Electronic Materials of Switzer- 
land. 

Gold and Silver.—Despite increased out- 
put from the Hishikari gold mine, mine 
production of gold and silver declined sub- 
stantially resulting from the closure of two 
major copper-lead-zinc mines in 1987. The 
two mines recovered a considerable amount 
of gold and silver as byproducts. In 1987, 
Japan's mine production of gold was equiva- 
lent to 15% of its requirement for domestic 
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gold metal production and 2.4% of domestic 
gold demand, and that of silver was equiva- 
lent to 15% of its requirement for domestic 
silver metal production and 10% of domes- 
tic silver demand. 

Domestic metal production of gold and 
silver both broke the previous record-high 
level as a result of processing more import- 
ed raw materials primarily copper concen- 
trates. Gold metal production by source of 
raw material was 25% from domestic ore, 
62% from imported ore, and 18% from 
scrap and other. Silver metal production by 
source of raw material was 17% from do- 
mestic ore, 52% from imported ore, and 
81% from scrap and sources. Domestic met- 
al production of gold and silver was 16% 
and 64%, respectively, of the domestic de- 
mand in 1987. 

To meet demand, Japan imported 1.7 
million troy ounces of gold and 20.2 mil- 
lion troy ounces of silver in 1987. The 
major suppliers of gold were Switzerland, 
3,272,111 ounces; Australia, 1,180,418 
ounces; the U.S.S.R., 906,612 ounces; Can- 
ada, 671,628 ounces; the United Kingdom, 
621,682 ounces; and the Republic of South 
Africa, 498,616 ounces. The principal suppli- 
ers of silver were Mexico, 11.5 million 
ounces; Peru, 4.8 million ounces; and the 
Republic of Korea, 2.7 million ounces. 

According to industry sources, domestic 
consumption of gold declined to 11.8 million 
ounces from 11.6 million ounces in 1986 
because of roduced private hoarding in 
1987. Of the gold consumed, 38% was for 
private hoarding, 24% for jewelry; 15% for 
communication and electrical equipment; 
3% for dental and medical uses; and 20% 
for arts and crafts, pottery, watches, and 
other. Consumption of silver rose to 92.2 
million ounces from 89.5 million ounces in 
1986 resulting from a 9% increase in de- 
mand by the photographic materials sector. 
Of the silver consumed, 56% was for silver- 
nitrate-sensitive film; 9% for other silver 
nitrate; 8% for electric contact points; 6% 
for fabricated silver products; 5% for plat- 
ing; and 16% for silverware, jewelry, dental 
and medical uses, and other. 

The Hishikari Mine, owned and operated 
by Sumitomo Metal Mining in Kagoshima 
Prefecture of southern Kyushu, reportedly 
made further progress in 1987. The average 
daily output of ore was raised from 220 tons 
to 250 tons with ore grade averaging 2.47 
ounces of gold and 1.42 ounces of silver per 
ton of ore. Gold and silver production in 
1987 was estimated at 214,500 ounces and 
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128,800 ounces, respectively. According to 
Sumitomo Metal Mining, the ore was first 
crushed and delivered to its Toyo copper 
smelter near the city of Niihama in Ehime 
Prefecture. For the 29 months ending in 
December 1987, ore output totaled 190,000 
tons averaging 2.73 ounces of gold and 1.98 
ounces of silver per ton of ore. According to 
a survey conducted in 1986 covering 147 
primary gold mines in the world, the Hishi- 
kari Mine was ranked the lowest-cost pro- 
ducer. The estimated average mining cost 
for the Hishikari Mine was $30 per ounce of 
gold. 

Indium. —Japan was one of the top two 
producers and the largest consumer of in- 
dium metal in the world. Because of in- 
creased use of indium by the electronic 
industry, both domestic production and im- 
ports surged to all time highs in 1986 and 


again in 1987. Japan's average import c.i.f. 


price in 1987 was two times that of 1986. 
According to Japanese industry sources, 
strong domestic demand, speculative pur- 
chases and tight supply all contributed to 
the unprecedented rise in the world market 
price of indium in 1987. 


Table 5.—Japan: Estimated supply and 


demand for indium 
(Kilograms) 

1985 1986 1987 

Domestic production 16,000 18,000 ,200 

Import 8,200 21,500 31, 000 

Total supply |... 24,200 39,500 58,200 
Demand: 

333 telectrode . _ 6.300 10000 13'000 

Fluorescent materials ' Me 6,000 7,800 

Fusible alloys solder 2,500 4,000 5,200 

Dental amalgam __ _ _ _ 2,900 3,000 3, 000 

Electrical contaets 1,200 2000 2000 

Others 5,400 9,200 10,200 

Total demand 22,000 40,200 48, 400 


Source: The Rare Metal News (Tokyo). No. 1444, Apr. 1, 
1988, p. 2. 


Domestic indium metal with up to 4-nines 
purity was produced principally by Nippon 
Mining, which extracted indium at its Saga- 
noseki plant in Oita Prefecture of north- 
eastern Kyushu from zinc slag generated at 
its affiliated zinc smelters in Japan. The 
lead-zinc ore containing gold, indium, and 
silver came mostly from the Toyoha Mine in 
Hokkaido. To stabilize the market price and 
meet growing domestic demand, Nippon 
Mining expanded its indium production ca- 
pacity from 18 to 24 tons per year in July. 
Dowa Mining also extracted between 2 and 
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3 tons per year of indium with 4-nines 
purity at its Kosaka plant in Akita Prefec- 
ture using leached residue from its affili- 
ated lijima zinc smelter of Akita Smelting 
Co. Ltd. in Akita Prefecture. The black ore, 
containing copper, lead, and zinc and by- 
product gallium and indium, was mostly 
from the Kosaka Mine in Akita Prefecture. 
In addition, MMSC and Sumitomo Metal 
Mining, reportedly also produced 20 to 30 
kilograms of high-purity indium in 1987. 

Imports of indium rose to 31,084 kilo- 
grams from 21,514 kilograms in 1986. Ja- 
pan’s import c.i.f. price of indium ingot 
averaged $194 per kilogram compared with 
$97 per kilogram in 1986. According to 
Japanese trade data, two-thirds of the in- 
dium was imported in the first half of 1987, 
when import c.i.f. prices jumped from $98.52 
per kilogram in early January to $246.88 
per kilogram in late June. The import price 
peaked at $334.89 per kilogram in late July, 
and that high level extended until yearend. 
In 1987, the major supplying countries were 
the United States, 12,240 kilograms; China, 
8,520 kilograms; Canada, 2,499 kilograms; 
Belgium, 2,498 kilogram; and the United 
Kingdom, 2,292 kilograms. 

Iron and Steel.—Domestic production of 
iron ore and roasted pyrite remained insig- 
nificant. Japan continued to import essen- 
tially all of its iron ore requirements to 
meet the demand of its iron and steel 
industry. Imports of both iron ore and 
ferruginous manganese ore declined result- 
ing from further reductions in iron ore 
consumption by the blast furnace sector in 
1987. 

Imports of iron ore dropped to 112.0 
million tons from 115.2 million tons in 1986. 
The major iron ore suppliers were Austra- 
lia, 48.4 million tons; Brazil, 26.8 million 
tons; India, 20.3 million tons: the Republic 
of South Africa, 5.6 million tons; Chile, 4.5 
million tons; and the Philippines, 4.2 mil- 
lion tons. Imports of ferruginous manganese 
ore dropped from 519,355 tons in 1986 to 
344,254 tons, of which 219,790 tons was from 
the Republic of South Africa and 124,464 
tons was from India. The import c.i.f. price 
of iron ore averaged $23.37 per ton compar- 
ed with $23.95 per ton in 1986. In 1987, the 
import c.i.f. price of iron ore from Australia 
averaged $21.86 per ton, down 84 cents from 
that of 1986; from Brazil $24.40, down 86 
cents; and from India $21.05, down 56 cents. 

Consumption of iron ore decreased to 
119.8 million tons from 122.4 million tons in 
1986 because of lower pig iron production. 
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Production of pig iron, mostly by blast 
furnace, declined to 73.4 million tons from 
74.7 million tons in 1986 owing to increased 
consumption of imported pig iron and iron 
and steel scrap for crude steel production. 
The output of pig iron was equivalent to 
6996 of the industry's installed capacity in 
1987. 

Japan remained the second largest crude 
Steel producer in the world accounting for 
18.496 of the world's production in 1987. 
Despite the lower level of steel exports and 
continued increase in imports, production of 
crude steel went up slightly to 98.5 million 
tons. Increased Government spending on 
public works reportedly was the major fac- 
tor that prevented the ailing iron and steel 
industry from further decline. The output 
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of crude steel in 1987 was equivalent to 6596 
of the industry's installed capacity of 152.5 
million tons per year. 

Despite a huge loss in the previous fiscal 
year because of lower prices and sales, the 
iron and steel industry overcame difficulties 
brought about by the yen in 1987. Higher 
prices of iron and steel products and strong 
domestic demand in the second half of 1987 
helped the Japanese steelmakers maintain 
their 6596 capacity utilization and improve 
their earnings substantially. Because of the 
sharp turnaround in the domestic and over- 
seas steel markets in the second half, major 
Japanese steelmakers reportedly revised 
their short-term outlook upward and post- 
poned parts of their restructuring program 
announced in early 1987. 


Table 6.—Japan: Crude steel production and rank of the top seven companies 


XX Not applicable. 


UE Rank among mar- 
ket economy coun- 
metric tons) tries 
1986 1987 1986 1987 
ERIS 20.26 26.08 1 1 
F 11.21 11.28 5 7 
5535 10.10 10.18 8 12 
5 10.11 10.12 7 18 
8 5.94 5.88 19 17 
. 3.21 8.86 86 85 
3 8.08 8.16 87 87 
5 69.86 69.96 XX XX 


Source: Metal Bulletin (London). No. 7260, Feb. 15, 1988, p. 23. 


According to the Japan Iron and Steel 
Federation (JISF), apparent domestic con- 
sumption of steel in terms of crude steel 
equivalence rose 8.396 to 75.8 million tons 
in 1987. However, because of the higher 
level of the yen in 1987, exports of steel in 
crude steel equivalence declined by 11.9% 
to 28 million tons while imports continued 
to increase by 50.6% to 5.3 million. As a 
result of acute shortages of steel products 
consumed by the growing construction in- 
dustry, domestic prices of hot-rolled sheet 
and small bars rose by 28% and 91% to $569 
and $436 per ton, respectively, during the 
second half of 1987. 

According to MITI, exports of iron and 
steel products dropped 15.3% to 25.7 million 
tons. Exports, as a percentage of crude steel 
production, declined to 28.5% from 32.4% in 
1986 and 33.2% in 1985. A stronger yen 
making Japanese steel products more ex- 
pensive was the single most important rea- 


son for a further decline in steel exports. 
However, because of higher export prices, 

export earnings decreased only 0.896 below 
1986 to $18 billion. In 1987, iron and steel 
products were exported principally to Chi- 
na, 5.8 million tons; the United States, 
4.8 million tons; Taiwan, 2.4 million tons; 
the Republic of Korea, 2.3 million tons; the 
U.S.S.R., 2 million tons; and Thailand, 
1 million tons. Of the exports of iron and 
steel products to the United States, 3.6 
million tons was ordinary carbon steel, 
272,697 tons specialty steels, 89,351 tons 
wire and wire products, 86,861 tons semifin- 
ished steels, and 282,986 tons other prod- 
ucts. 

Imports of iron and steel rose sharply 
from 5.8 million tons in 1986 to 7.5 million 
tons, which were valued at $2.5 billion. Of 
the importes, 2.1 million tons was hot-rolled 
Strip 1.4 million tons was pig iron, 1.1 
million tons was plates, and 1.0 million tons 
was ferroalloys. The major suppliers were 
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the Republic of Korea, 2.1 million tons; 
Brazil, 800,000 tons; China, 500,000 tons; the 
U. S. S. R. and Taiwan, 400,000 tons each. 
Imports from the United States totaled 
51,407 tons valued at $67.4 million in 1987. 
According to JISF, steel imports in crude 
steel equivalence accounted for 7% of ap- 
parent domestic steel consumption compar- 
ed with 5% in 1986 and 4% in 1985. 

In June, a special report on future pros- 
pects for the iron and steel industry was 
completed by an MITT's advisory commit- 
tee. The committee reporting to MITT's 
Basic Industries Bureau said that more 
extensive restructuring and research and 
development to improve production technol- 
ogy are vital to the future of the industry. 
The committee also recommended Govern- 
ment subsidies to help industry to re- 
Structure and modernize its production 
technology. 

The report indicated that steel production 
for the domestic market was expected to fall 
because of declining exports and rising im- 
ports caused by the stronger yen and in- 
creasing substitution of new materials for 
steel caused by technological advance. 

Manganese.—All of Japan's require- 
ments for manganese were met by imports 
in 1987. The only domestic producer, 
Chuugai Mining Co. Ltd., permanently shut 
down its lead-manganese-zinc operations in 
May 1986 at Jokoku in Hokkaido. 

In 1987, Japan imported 1,216,509 tons of 
manganese ore and concentrate and 19,899 
tons of high-grade manganese dioxide ore 
for its iron and steel industry and manga- 
nese metal production. The Republic of 
South Africa and Australia remained the 
dominant suppliers, accounting for 46% 
and 4196, respectively, of manganese ore 
and concentrate imports. The suppliers of 
manganese dioxide ore were Australia, 
6,877 tons; Mexico, 5,555 tons; Congo, 4,500 
tons; and China, 3,467 tons. 

The further decline in imports of manga- 
nese ore and concentrate during 1986-87 
reportedly was attributable to cutbacks in 
crude steel production, reduced consump- 
tion of low-grade manganese ore, and in- 
creased substitution of high-grade manga- 
nese ore for ferromanganese in steelmaking 
through technological improvements. Con- 
sumption of manganese ore and concentrate 
totaled 974,956 tons, of which 935,410 tons 
was consumed by the iron and steel indus- 
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try. By yearend, stocks of manganese ore 
held by the iron and steel industry rose 
slightly from 466,262 tons at yearend 1986 
to 505,595 tons at yearend 1987 or equiva- 
lent to a 6-month supply. 

According to estimates by an industry 
Source, production of metallic manganese 
by Toyo Soda Manufacturing Co. Ltd. and 
Chuo Denki Kogyo Co. Ltd. dropped to 3,700 
tons from 3,900 tons in 1986 because of 
reduced consumption by the makers of spe- 
cialty steel. However, consumption by the 
makers of nonferrous alloys is expected to 
increase in the future. 

Nickel.—Japan continued to import 
100% of its nickel requirements in 1987 in 
the form of nickel ore and matte, ferronick- 
el, and refined nickel. Japan remained the 
world’s third largest producer of ferronickel 
and nickel metal and was a major importer 
of nickel ore and matte and refined nickel. 
Because of a significant increase in domes- 
tic demand for nickel, imports of refined 
nickel surged to a record-high in 1987. 

Imports of nickel ore for production of 
ferronickel rose slightly to 2,926,857 tons. 
Indonesia, New Caledonia, and the Philip- 
pines remained the three suppliers, ac- 
counting for 40%, 37%, and 28%, respec- 
tively. Imports of nickel matte for produc- 
tion of refined nickel and nickel oxide sinter 
decreased slightly to 53,567 tons, of which 
62% was supplied by Indonesia and 38% by 
Australia. 

Production of ferronickel increased 
slightly to 203,148 tons containing 49,405 
tons of nickel, of which 50% was produced 
by Pacific Metals Co. Ltd.; 21% by Hyuga 
Smelting Co. Ltd., a subsidiary of Sumitomo 
Metal Mining; 20% by Nippon Yakin Kogyo 
Co. Ltd.; and 9% by Oita Nickel Co. Ltd., a 
subsidiary of Nippon Mining. In October, 
Nippon Mining shut down indefinitely its 
Oita nickel smelter at Saganoseki in Oita 
Prefecture of northeast Kyushu because of 
losses resulting from high costs of nickel ore 
and of energy and because of furnace prob- 
lems. Nippon Mining took this action de- 
spite tight domestic and world market. The 
Oita smelter, capable of producing 9,600 
tons per year of nickel content, produced 
4,262 tons nickel in ferronickel for the first 
9 months of 1987. To meet the domestic 
demand by the specialty steel industry, 
Japan also imported 29,935 tons of ferro- 
nickel in 1987, principally from New Cale- 
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m 4496, and the Dominican Republic, 
%. 

Production of refined nickel declined 
18%, due to closure of Nippon Mining’s 
Nikko nickel plant at Hitachi in Ibaraki 
Prefecture in September 1986. Nickel refin- 
ing in 1987 was by Sumitomo Metal Mining 
and Shimura Kako Co. Ltd. Production of 
nickel oxide sinter by Nippon Nickel Co. 
Ltd. and Tokyo Nickel Co. Ltd. remained at 
19,000 tons in 1987. Tokyo Nickel was dou- 
bling the capacity to 32,000 tons per year at 
its Matsuzaka plant in Mie Prefecture. 
Upon completion of the expansion program 
in mid-1988, Tokyo Nickel reportedly will 
terminate its toll smelting agreement with 
Nippon Nickel. 

Because of reduced domestic production 
and an unexpected stronger demand by 
the specialty steel, nonferrous alloy, and 
battery industries in the second half of 
1987, imports of refined nickel including 
flakes, foil, powder, and wire rose sharp- 
ly from 28,858 tons in 1986 to 46,085 tons. 
The principal suppliers in 1987 were the 
U.S.S.R., 10,648 tons; Canada, 9,651 tons; 
Zimbabwe, 6,016 tons; China, 5,074 tons; the 
United Kingdom, 3, 977 tons; Australia, 
9,866 tons; and Norway, 8,676 tons. Imports 
of refined nickel from China rose to more 
than 5,000 tons from 1,600 tons in 1986 and 
only 10 tons in 1985. According to Japanese 
sources, China produced 27,000 tons of re- 
fined nickel in 1987 and planned to double 
its nickel refining capacity at Jinchuan in 
Gansu Province to 40,000 tons per year in 
the next 2 to 3 years. By 1990, China could 
become an important supplier of refined 
nickel to Japan. 

As a result of a tight supply in the world 
market, the average monthly nickel price 
on the London Metal Exchange rose from 
$1.62 per pound in December 1986 to $2.02 
per pound in June and $8.48 per pound in 
December. However, because of the 14% 
appreciation in the yen in 1987, Japan's 
import c.i.f. price averaged $2.07 per pound 
compared with $1.96 per pound in 1986. 

Consumption of refined nickel rose to 
57,927 tons from 44,509 tons in 1986 owing 
mainly to a 44% rise in demand by the 
specialty steel industry. By major consum- 
er, nickel consumption for specialty steel 
rese from 27,118 tons in 1986 to 39,064 tons; 
for plating, 5,988 tons to 6,047 tons; for 
nonferrous alloys, 3,218 tons to 3,671 tons; 
for magnetic materials, from 3,056 tons to 
3,267 tons; and for storage batteries, 1,976 
tons to 2,884 tons. Exports of refined nickel 
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dropped 16% to 351 tons in 1987. Howev- 
er, the stocks held by producers, distribu- 
tors, and consumers at yearend rose 12% to 
15,255 tons or equivalent to a 3-month 
supply in 1987. 

Rare Earths.—Japan was a major world 
consumer of rare earths, however, it relied 
on imports for all its rare-earth require- 
ments. For the first time, MITI began pub- 
lishing the combined production of 10 rare- 
earth commodities produced by 9 domestic 
companies that used imported raw material 
in 1987. Imports of rare earths included 
mainly rare-earth concentrates, crude rare 
earths, and separate rare-earth products. 
Consumption of rare-earth products in Ja- 
pan covered a wide range of applications 
such as cerium oxide for polishing optical 
lenses, europium and yttrium oxides for 
color cathode ray tubes, lanthanum and 
neodymium oxides for ceramic condensers 
and optical lenses, and samarium and neo- 
dymium oxides for rare-earth magnets. 

According to MITI, the combined output 
of cerium oxide, europium oxide, gadoli- 
nium oxide, lanthanum oxide, neodymium 
fluoride, neodymium oxide praseodymium 
oxide, samarium oxide, terbium oxide, and 
yttrium oxide was 3,053 tons. The nine 
producers were Mitsubishi Chemical Indus- 
tries Ltd., MMSC, Nippon Yttrium Co. Ltd., 
Nissan Kigenso Co. Ltd., Santoku Kinzoku 
Kogyo Co. Ltd., Seimi Chemical Co. Ltd., 
Shi-Etsu Chemical Co. Ltd., Shin Nippon 
Kinzoku Kagaku Co. Ltd., and Tohoku 
Kinzoku Kagaku Co. Ltd. 

In 1987, imports of rare-earth concentrate 
in the form of bastnasite, monazite, and 
xenotime totaled 2,330 tons, of which 862 
tons was from China; 557 tons from the 
United States; 511 tons from Malaysia; and 
the remainder principally from India and 
other countries. Imperts of crude rare 
earths totaled 3,752 tons, of which 1,497 
tons was from China, 826 tons from the 
United States, 718 tons from India, 625 tons 
from Brazil, and 86 tons from Malaysia. 
Imports of rare-earth products were 331 
tons of yttrium oxide, 258 tons of cerium 
oxide, 102 tons of lanthanum oxide, 278 tons 
of rare-earth metals, and 4,430 tons of rare- 
earth compounds. The principal suppliers 
were China for yttrium oxide, rare-earth 
metals, and rare-earth compounds; France 
for lanthanum oxide and rare-earth com- 
pounds; and the United States for cerium 
oxide and rare-earth compounds. Japan also 
imported from France 288 tons of neodym- 
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ium oxide, neodymium fluorides, and neody- 
mium carbonate; 167 tons of samarium 
oxides, and 277 tons of cerium hydroxides. 

According to Japan Chemical Week, the 
estimated demand for rare-earth products 
in 1987 were 380 tons for catalysts, 2,800 
tons for cerium oxide, 10 tons for europium 
oxide, 360 tons for lanthanum oxide, 280 
tons for mischmetal, 60 tons for rare-earth 
fluoride, 340 tons for samarium oxide, 240 
tons for yttrium oxide, and 400 tons for 
other rare-earth oxides.** 

To secure and diversify the supply 
sources of its growing demand for rare- 
earth minerals, MMAJ signed an agree- 
ment with the Department of Natural Re- 
sources of Kenya in July for a 3-year joint 
rare earths exploration project in a 10,000- 
square-kilometer area of Homabay, Kenya. 
Under a 5-year joint exploration agreement 
with China in 1986, MMAJ sent a team to 
China in October to explore for rare earths 
in southwestern Guangdong Province. Mit- 
subishi Corp. of Japan and the British 
Petroleum Co. of the United Kingdom 
reached an agreement with China in No- 
vember to investigate rare-earth resources 
in Gansu, Sichuan, Yunnan, and Qinghai 
Provinces of China as well as in Tibet and 
the Xinjian autonomous region in West 
China. The joint investigation was schedul- 
ed to start in early 1988. In late 1987, Inoue 
Japan Research Inc. of Japan planned to 
collaborate with Beijing University and 
Shanghai Jiaotong University of China to 
conduct research on using rare earths in 
magnets and ceramic materials. 

Tin.—Japan stopped tin mining when the 
Akenobe Mine in Hyogo Prefecture was 
shut down in February. The mine has been 
producing tin for the past 120 years. Ac- 
cording to Mitsubishi Metal, its owner, the 
mine produced 238,000 tons of ore in 1986, 
averaging 0.84% tin, 1.37% copper, and 
4.67% zinc. The mine was closed because of 
mounting losses resulting from low tin 
prices and the appreciation of the yen in 
1987. 

Despite a lack of domestic tin ore and 
concentrate, Mitsubishi Metal continued to 
produce tin metal at the Ikuno plant of its 
Naoshima copper-tin smelting and refining 
complex in Kagawa Prefecture of North 
Shikoku. The smelter reportedly used other 
residual materials and imported ore for 
crude tin production in 1987. 

To meet domestic demand, Japan import- 
ed 31,997 tons of refined tin mainly from 
Malaysia, 53%; Thailand, 20%; Indonesia, 
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16%; and China, 8%. Domestic consumption 
of tin rose 3.5% to 32,620 tons, of which 42% 
was for silver solder, 31% for tinplate, 5% 
for electric wire and cable, 4% for brass mill 
products, and 18% for other. Japan export- 
ed only 87 tons of refined tin in 1987. 

Titanium.—Japan continued to rely on 
imports for its raw material requirements 
mainly for producing titanium metal and 
oxide. In 1987, it imported 570,377 tons of 
titanium ore and concentrate and 88,387 
tons of titanium slag. Australia was the 
supplier of rutile for sponge metal and 
ferrotitanium, while the Republic of South 
Africa was the supplier of titanium slag for 
oxide production. The principal suppliers of 
ilmenite for production of oxide and for 
refractory material in steelmaking were 
Australia, India, Malaysia, and Sri Lanka. 

Despite a moderate improvement in ex- 
ports, production of titanium sponge metal 
continued to move downward because of a 
high inventory, stagnant domestic demand, 
and further appreciation of the yen. Ac- 
cording to the Japan Titanium Society, 
domestic demand for titanium sponge, in- 
cluding producer in-house consumption, 
was 9,586 tons compared with 9,556 tons 
(revised) in 1986 while exports rose 25.7% to 
4,250 tons. In 1987, the major overseas 
buyers of titanium sponge metal were the 
United Kingdom, 1,593 tons; the United 
States, 960 tons; France, 765 tons; the Fed- 
eral Republic of Germany, 569 tons; and the 
Netherlands, 283 tons. 

Production of titanium dioxide pigment 
continued to increase owing to a steady 
growth in consumption by the paint and 
coating, printing ink, and paper manufac- 
turing industries. According to the Japan 
Titanium Dioxide Industry Association, do- 
mestic demand for titanium dioxide was 
estimated at 165,990 tons compared with 
162,188 tons in 1986. Domestic consumption 
by end user in 1986 was 85,451 tons for 
paint and coatings, 26,818 tons for printing 
ink, 14,215 tons for synthetic resin, 12,078 
tons for paper manufacturing, 4,695 tons for 
chemical fibers, 3,869 tons for rubber, and 
15,622 tons for other. Exports of titanium 
dioxide totaled 65,464 tons in 1986 and were 
estimated to be 66,780 tons in 1987. 

In May, Ishihara Sangyo Kaisha Ltd. 
(ISK) started construction of its first over- 
seas titanium dioxide plant in Singapore 
and established a wholly owned subsidiary, 
ISK Singapore Pte. Ltd. to operate the 
plant. JGC Corp. of Japan was selected as 
the prime contractor for the $100 million 
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phase-l project to build a 36,000-ton-per- 
year titanium dioxide plant. Phase 1 was 
expected to be completed in mid-1989. The 
100,000-ton-per-year ilmenite beneficiation 
plant at North Capel, Western Australia, 
where ISK has a 1596 stake, was opened 
officially in February. Under a long-term 
agreement, the Australian plant will deliv- 
er 40% of its annual output to ISK's Singa- 
qe titanium dioxide plant, beginning in 
1 16 
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Cement.—Despite a slight improvement 
in domestic demand, production moved low- 
er. The higher yen has resulted in more 
imports of low-price foreign cement and less 
exports. According to the Cement Associa- 
tion of Japan (CAJ), the industry's produc- 
tion capacity was down to 98 million tons 
per year with only 41 plants operating. The 
industry's employment was reduced by 7% 
to 7,740. To survive competition from over- 
seas, the industry reportedly would reduce 


525 


its annual capacity by another 12 million 
tons with tax and other incentives to be 
offered by the Government in the next few 


years. 

Exports of cement dropped 22% to 4.8 
million tons while imports rose 70% to 2.5 
million tons. The Republic of Korea and 
Taiwan remained the major sources of low- 
price imported cement. According to an 
industry source, foreign cement in Septem- 
ber was $14 to $21 per ton cheaper than 
domestic cement in the Tokyo area. Cut- 
backs in construction in Saudi Arabia and 
Kuwait continued to affect exports. Since 
1986, exports of cement went mostly to 
China, Hong Kong, Pakistan, Singapore, Sri 
Lanka, and the United States. 

Consumption of cement rose slightly to 
68.6 million tons compared with 67.7 mil- 
lion tons in 1986. According to CAJ, 69% 
was used for ready-mixed concrete; 16% for 
concrete products, 596 for civil engineering, 
3% for building construction, and 7% for 
other. 


Table 7.—Japan: Cement production in fiscal year 1986, by marketing group 


and company 
(Thousand metric tons) 
Group and company 
Andes Group: 
Aso Cement Co. Ltd __. U U t é é«kẽõ«éœhõ «„ 917 
Denki i a eU E ⁵ðVA DEUM REA RUM rm npe gnato NR UEM NEN T 2,058 
Hachinohe Cement Co. Ltd |... U ꝛ é«é««é««««««õ «„ „ 1.295 
Kanda Cement Co. Ltd. zz üö K ««««õõõt „ 1,158 
Nitteteu Cement Co. Ltd. - — - ß , ee 1,229 
Sumitomo Cement Co. LtdCCCddk. ek 1,475 
Toa EA or e 0 E A Po 14,127 
Central Group: 
Hitachi Cement Co. Ltd ooo ne a -= ---—---- -=== MŇMiħŇiħțħiiħŘħ 974 
Mitsui Mining Co. Ltd... ~~ ek 1,815 
Onoda Cement , —- - - -~ -—- ³o⁰w ... === =m ee ee 8,121 
Shin Nittetsu Cement Co. Ltd -.---------—--- „„ , 
%%% ³ͤ ⁰ ͤ ee eh oe Se ci c ecd caue E siue 8 2,119 
! ]A¹-dſ Se C A LE La LL ID ee M LE EL E em 14,462 
Deinippon Group: 
Daiichi Cement as a a hts he eee — 971 
Nido %%% ⁰•) ¾˙Ämu — = = = = = = = = = = — — = = = LL ĩ ., 1,892 
N Comont Co Lid METELLI 8,439 
Osaka Cement Co. Ltd · 7 =- ———-————— == 3,728 
7ô˙% ⁵ð ˙ wↄʒ5nÿ d y ß 14,525 
Fuji Group: 
Mitsubishi Mining and Cement Co. Ltd... ʒ U 22222222222 22222- 7,888 
Tokuyama Soda Co. Ltd ou ⁵ ah ie ede ades ta ee ee eL 8,652 
CCC ̃ů D uu AAA RR D M EN s ic ias eS E 11,490 
Union Group: 
Chichibu Cement Co. LtddũʒlauʒAaaʒkkkẽꝑ¹! «kk «ck«««« 5,015 
Ryukyu Cement Co. Ltd - — - —- - -- -- -= -- -- ͥ . eme Eam viuum Add m E E LE Ec 414 
Tsuruga Cement Co. Lid... 22222-22222 LL222222222222222222222222-2- 1,226 
Ube Industrie ))))! ⁰ ⁰ͤAmſyyyyyyy%ſyhh// 8 7,525 
TOLM| um oes c IE LL M ⁰o .f y y RR Toe EE 14,240 
Tohoku Kaihatsu Co. Ltd ______________ o é«rẽn«„4é«c%éé «„ 1,572 


70,416 


Source: Industrial Minerals (London). No. 242, Nov. 1987, p. 87. 
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Fertilizer Materials. — The nitrogen fer- 
tilizer industry continued to suffer from 
lower domestic demand and increased im- 
ports. In fiscal year 1987, the industry 
reduced further its annual capacity of am- 
monia and urea from 2,308,000 tons to 
2,249,600 tons and from 1,460,000 tons to 
1,252,500 tons, respectively. According to 
the Japan Urea and Ammonium Sulfate 
Industry Association (JUASIA), in fiscal 
year 1987, the capacity utilization for am- 
monia and urea was 83% and 58%, respec- 
tively. 

Production of ammonium sulfate declined 
slightly because of reduced consumption for 
high-analysis compound fertilizer while pro- 
duction of urea dropped considerably be- 
cause of low market prices and increased 
imports. Imports of urea reportedly rose 
150% to 247,000 tons and exports fell 44% 
to 59,000 tons in fiscal year 1987. The 
principal suppliers of urea were Qatar, 
40%; Indonesia and Malaysia, 17% each; 
and the United States and the U.S.S.R., 896 
each. Japan's supply and demand for am- 
monium sulfate, urea, and ammonium chlo- 
ride, according to JUASIA, are shown in 
table 8. 


Table 8.—Japan: Supply and demand for 
ammonium sulfate, urea, and ammonium 


chloride in fiscal year 1987 
(Thousand metric tons) 
Ammon- Ammon- 
ium Urea ium 
sulfate chloride 
Stocks, beginning 282 96 81 
uction_______ _ 1,787 721 858 
Domstic demand: 
Fertilizer ___ 1,117 208 255 
Indutrial use 88 472 
F 676 41 
Stocks, ending 237 78 48 


Source: Japan Chemical Annual, 1987. 


In the phosphatic fertilizer industry, pro- 
duction of phosphoric acid declined 7% 
below 1986 to 455, 000 tons because of in- 
creased imports of ammonium phosphate 
due to lower world market prices and fur- 
ther appreciation of the yen. To meet re- 
quirements for production of phosphoric 
acid, superphosphate of lime, fused phos- 
phate, multicalcined phosphate, and other 
compound fertilizers, Japan imported 2.2 
million tons of phosphate rock in 1987. The 
United States, Morocco, and Jordan remain- 
ed the dominant suppliers accounting for 
56%, 23%, and 14%, respectively. 

Fluorspar.—Japan was the world’s third 
largest consumer of fluorspar but lacks 
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indigenous resources. Its fluorspar require- 
ments for iron and steel and the fluorine 
compounds manufacturing industries were 
met by imports. Imports of fluorspar declin- 
ed from 570,656 tons in 1985 to 527,545 tons 
in 1987 mainly because of reduced consump- 
tion of metallurgical-grade fluorspar by the 
iron and steel industry. Of the imports, 
283,970 tons was metallurgical grade and 
243,970 tons was acid grade. China supplied 
884,970 tons, of which 51% was metallur- 
gical grade and 49% was acid grade. Other 
major suppliers included Thailand, 63,652 
tons of metallurgical-grade, and the Repub- 
lic of South Africa, 47,299 tons of acid-grade 
fluorspar. 

Limestone.—Japan remained the world’s 
third largest limestone producer. Produc- 
tion of limestone rose slightly owing to 
stronger demand by the iron and steel and 
construction industries. The top 10 lime- 
stone quarries produced 40% of the total 
during 1986-87. The production by these 
quarries for 1986-87 is shown in table 9. 


Table 9.—Japan: Limestone production of 


10 leading quarries 
(Thousand metric tons) 
Cempany and mine location 1986 1987 
Todaka-Tsukumi, Oita .. — 9,868 9,762 
e 10,889 9,561 
Nittetsu Mining Co. Lid. 
igatayama, Koch!!! 8,891 8,623 
Nittetsu-Tsukumi, Oit aa 4,607 4.772 
T Mining paro Cement Co. 
Higashitani, Fukuoka 6,183 7,114 
Shuho, Yamaguchi chi id 5,887 5,842 
Onoda Cement Ce. Ltd. j 
Onoda- i,0ita _____ 5,649 5,776 
Onoda-Nagaiwa, Iwate |... 4,476 4,788 
i ing Co. Ltd.: 
Hachinohe Limestone, Aomori 4,896 4,518 
i Fukuoka 4,485 4,422 
Other ucer sss 97,527 100,719 
F 162,858 165,957 


Source: Limestone Association of Japan. 


According to MITI, Japan consumed 167 
million tons of limestone in 1987, of which 
47% was for cement, 12% for iron and steel, 
6% for lime, 29% for construction aggregate 
and other construction materials, 196 for 
soda and glass, and 5% for other. 


MINERAL FUELS 


Coal.—Japan began implementing its 
Eighth National Coal Policy in April. Under 
this new policy, Japan's coal production 
would be roduced to 10 million tons by 1991. 


THE MINERAL INDUSTRY OF JAPAN 


In May, Mitsui Coal Mining, Japan's largest 
coal mining company, decided to shut down 
the Sunagawa Mine in Hokkaido and scale 
down coal operations at the Miike Mine in 
Kyushu and the Ashibetsu Mine in Hokkai- 
do. In July, Hokutan Mayachi Coal Mining 
also decided to close its Mayachi Mine in 
Hokkaido. 

The Sunagawa Mine, capable of produc- 
ing 1 million tons per year, officially ended 
coal mining on July 14 after 73 years of 
operation. According to Mitsui Coal Mining, 
in addition to having problems with meth- 
ane gas, the mine was losing $14 for each 
ton of coal produced in 1986. Mitsui Coal 
Mining planned to gradually reduce its 
work force by 12% and cut annual preduc- 
tion at the Miike Mine in Kyushu and the 
Ashibetsu Mine in Hokkaido from 4.5 mil- 
lion to 3.5 million tons and 950,000 to 
500,000 tons, respectively, by 1990. Because 
of financial difficulties, Hokutan Mayachi 
Coal Mining officially ended its coal oper- 
ations in October and dismissed all 984 
workers. The Mayachi Mine had an annual 
capacity of 700,000 tons. 

As a result of mine closures by Mitsui 
Coal Mining and Hokutan Mayachi Coal 
Mining in 1987, domestic coal production by 
the remaining 9 major coal mines and 15 
small- and medium-size mines dropped by 3 
million to 18 million tons. Of this total, 6296 
was from the Hokkaido area and 38% was 
from the Kyushu area; 12% was coking 
coal, and 88% was anthracite and other 
bituminous coal. The average heating value 
of the Japanese coal was 6,030 kilocalories 
per kilogram in 1987. The industry's em- 
ployment at yearend declined to 9,167 from 
12,906 in 1986. However, labor productivity 
increased to 100 tons of coal per month per 
miner from 96 tons of coal per month per 
miner in 1986. The working days per miner 
declined to 288 from 296 in 1986. In 1987, 
domestic coal production was equivalent to 
12.5% of domestic consumption. 

To meet domestic demand, Japan import- 
ed 90.9 million tons of coal in 1987, of which 
63.9 million tons was coking coal, 25.4 
million tons was steam coal, and 1.6 million 
tons was anthracite. Coking coal was im- 
ported principally from Australia, 45%; 
Canada, 24%; the United States, 14%; the 
U.S.S.R., 8%; the Republic of South Africa, 
6%; and China, 3%. Other bituminous coal 
for power generation was imported mainly 
from Australia, 71%; the Republic of South 
Africa, 10%; China and the United States, 
9% each. Anthracite was imported princi- 
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pally from the Republic of South Africa, 
39%; Australia, 14%; and China, 12%. 

According to the Ministry of Finance, the 
average import c.i.f. price per ton of coking 
coal in 1987 from Australia was $48; Can- 
ada, $65; the United States, $64; the 
U.S.S.R., $48; the Republic of South Africa, 
$483; and China, $43. The average import 
c.i.f. price per ton of bituminous coal for 
power generation in 1987 from Australia 
and the Republic of South Africa was $42; 
China, $38; and the United States, $47. 

Despite a stronger demand by the cement, 
ceramics, and electric power industries, the 
overall demand for coal dropped 296 below 
1986 because of reduced consumption by the 
coke and iron and steel industries. Ac- 
cording to MITI, coal consumption by sector 
was as shown in table 10. 


Table 10.—Japan: Coal consumption, 


by sector 
(Thousand metric tons) 
Sector 19867 1987 
Manufacturing: 
Cement, ceramics, other: 
d ed 75 10.684 18 168 
Coke: ©. j i 
peys B 4 $08 4 652 
Iron and ste ls. ' ' 
CCC 1.964 611 
Imported.. ----- 60,859 58,758 
Utilities: 
ae 9,885 9,442 
Importedd ------- 18,800 18,698 
Bree A 
— edensin 
Domestic 1,643 1,283 
Imported ..—------------ 10 49 
Total demand 105,800 103, 593 
which: 
Domestic 15,888 12,734 
Importe 90,462 90, 859 
Revised. 
Source: Ministry of International Trade and Industry, 


Japan. 


Petroleum and Natural Gas. Domestic 
production of crude petroleum averaged 
12, 200 barrels per day compared with 12, 683 
barrels per day in 1986, while production of 
natural gas averaged 210 million cubic feet 
per day compared with 204 million cubic 
feet per day in 1986. Domestic preduction 
was equivalent to 0.4% and 4.7% of Japan's 
requirements for crude petroleum and natu- 
ral gas, respectively, in 1987. 

Japan remain the second largest im- 
porter of crude petroleum and the largest 
importer of natural gas in the world. De- 
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spite the higher yen, imports of crude petro- 
leum declined further by 5% to 1,116 mil- 
lion barrels because of reduced consump- 
tion by domestic oil refineries resulting 
from further production cutbacks in ker- 
osene, naphtha, and type C heavy fuel oil. 
However, because of increased demand for 
power generation for heating and cooking, 
imports of natural gas, in the form of LNG, 
rose 3% over 1986 and reached another 
record high of 29.2 million tons. 

Because of tension in the: Persian Gulf, 
the share of crude potroleum imports from 
the Middle East dropped further to 67% 
from 69% in 1986 while the share from 
Asia, including China, rose to 26% from 
24% in 1986. The United Arab Emirates, 
Saudi Arabia, Indonesia, and China remain- 
ed the dominant suppliers to Japan, ac- 
counting for 19%, 18%, 14%, and 8% of the 
imports, respectively. Other important sup- 
pliers included Iran and Oman, 7% each; 
Kuwait, 6%; and Mexico, 5%. Imports of 
LNG from Indonesia were 15.0 million tons; 
Malaysia, 5.9 million tons; Brunei, 5.2 mil- 
lion tons; the United Arab Emirates, 2.2 
million tons; and the United States, 900,000 
tons. 

Consumption of crude petroleum by the 
oil refinery industry dropped 2.7% to 2.9 
million barrels per day. The industry also 
reduced its refining capacity by 4.2% to 4.8 
million barrels per day in 1987. The indus- 
try's average capacity utilization increased 
slightly to 61.1% compared with 59.9% in 
1986. According to an industry source, the 
refinery industry was expected to trim ca- 
pacity by 700,000 barrels per day by 1988. 
To improve efficiency and upgrade the facil- 
ities, more secondary-processing facilities 
would be built to increase production of 
lighter refined products. 

In June, a report on deregulating and 
restructuring the Japanese petroleum in- 
dustry was completed by a private advisory 
committee called the Petroleum Committee 
of the Petroleum Council. The report re- 
commended to MITI that restructuring 
through relaxation of Government regula- 
tions on production and marketing activi- 
ties should increase competition among the 
oil companies. However, it said domestic 
refineries should continue to be protected 
from foreign competition. Only domestic 
refiners were allowed to import refined 
products. 

Imports of refined petroleum products 
rose sharply because of cutbacks in domes- 


tic production of diesel fuel, keroeene, and 
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naphtha. In 1987, imports of diesel fuel rose 
353% to 25.4 million barrels, gasoline rose 
2196 to 26.4 million barrels, kerosene rose 
127% to 37.8 million barrels, and naphtha 
rose 16% to 126 million barrels. Imports as 
a percentage of domestic consumption of 
these products were 14% for diesel fuel, 
11% for gasoline, 24% for kerosene, and 
1896 for naphtha. 

The principal suppliers of refined petrole- 
um products, in order of value, include 
Indonesia and Kuwait for naptha; Singa- 
pore for gasoline, kerosene, and naphtha; 
Saudi Arabia for diesel fuel, kerosene, and 
naphtha; the United Arab Emirates for 
kerosene and naphtha; and the United 
States for gasoline and diesel fuel. 

In November, MITI announced that be- 
ginning in April 1988 it intended to triple 
taxes on imported oil to finance the nation- 
al oil stockpile program. The new taxes 
would be based on volume rather than on 
value, which has been the basis in the past. 
To cope with an unstable oil supply in the 
world market, Japan planned to double its 
national oil stockpile from 151 million bar- 
rels to 314 million barrels by mid-1990. 
Japan’s crude petroleum stockpile at the 
yearend totaled 483 million barrels, repre- 
senting a 143-day supply, 153 million bar- 
rels were in the national stockpile and the 
remainder in private stockpiles. According 
to MITI, the tax changes were necessary 
because of the declining volume of crude 
petroleum imports and increasing value of 
the yen, both lowering the tax base. 
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The Mineral Industry of 
Jordan 


By Michael D. Fenton! 


The Jordan Phosphate Mines Co. PMC) 
was the third largest producer of phosphate 
rock among the market economy countries 
after the United States and Morocco, and 
the seventh largest potash producer. The 
mineral industry continued to dominate 
Jordanian industrial development as pro- 
duction and sales of phosphate rock, potash, 
and fertilizer continued to increase. 
production costs declined, the Government 
expected to achieve an annual export reve- 
nue goal of at least $300 million. 

The gross domestic preduct increased by 
about 3%, more than the 2.3% recorded for 
1986 but less than the 5.1% target in the 
1986-90 development plan. Mini and 
quarrying grew by 2.7% in 1986 and was 
expected by the Government to continue at 
least at this rate during 1987. 

The discovery of the Al-Risha Gasfield in 


northern Jordan was welcome because Jor- 
dan continued to depend on imported crude 
oil, fuel oil, and liquefied petroleum gas for 
its energy requirements. The National Re- 
sources Authority in the Ministry of Energy 
and Mineral Resources was waiting for data 
from 8 to 10 wells to be drilled in 1988 
before estimating potential reserves. 

Jordan Blending and Packing of Fertiliz- 
ers Co. Ltd., a subsidiary of JPMC, opened 
Jordan's first chemical fertilizer processing 
plant, which was at Muthallath al-Ardhah 
in the Jordan Valley. The initial annual 
production target was 5,000 tons for the 
24,000-ton-per-year-capacity plant. The 
plant was to use local supplies of phosphate 
and potash for the production of bulk- 
blended fertilizers for the local market and 
neighboring countries. 


PRODUCTION AND TRADE 


Measured and indicated recoverable re- 
serves of Jordanian phosphate rock were 
about 820 million tons, with additional in- 
ferred reserves exceeding 125 million tons. 
Measured and indicated reserves at the 
Shidiya deposit, which was being developed, 
totaled 750 million tons, while the El Abiad 
and El Hassa Mines contained 63 million 
tons and 7 million tons, respectively. The 
expected lives of the El Hassa and El Abiad 
Mines were 13 and 10 years, respectively. 

During the last decade, Jordan's annual 
production of phosphate rock increased 
from 1.4 million tons in 1975 to 6.25 million 
tons in 1986. JPMC produced 6.8 million 
tons of phosphate rock during 1987, an 
increase of nearly 9% over 1986 production. 
Production from the El Hassa and El Abiad 


Mines was 4 million tons and 2.8 million 
tons, respectively. Although the Ruseifa 
Mine was closed, shipments were made by 
truck to Aqaba from an inventory. 
Although world market prices for phos- 
phates remained low, JPMC managed to 
increase exports, which enabled Jordan to 
be one of the few exporters to increase its 
market share. Exports of phosphate rock 
were projected to reach 5.7 million tons, an 
increase of nearly 10% compared with 1986 
exports, and 6.5 million tons in 1988. With 
the planned development of the Eshidiya 
deposit, annual sales could reach 9 million 
tons. Since 1984, exports rose about 40% 
while the world market declined and prices 
remained low. Principal customers were 
Czechoslovakia, India, Indonesia, Japan, 
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Pakistan, Romania, Taiwan, Turkey, and 
Yugoslavia. Countertrade and bilateral 
trade agreements became increasingly im- 
portant in sales. 

Jordanian phosphate rock was a relative- 
ly high-cost product by world standards, 
about $36 per ton, f.o.b. Aqaba Port, because 
of high stripping ratios, low phosphate re- 
coveries, and high transportation costs. In 
an effort to keep Jordan competitive in the 
world market, JPMC was developing the 
Shidiya deposit because it had a thinner 
overburden and was closer to the port and 
chemical complex at Aqaba than the oper- 
ating mines. 

JPMC acquired the Jordan Fertilizer In- 
dustries Co. (JFIC) in mid-1986 for $160 
million as a move toward long-term diversi- 
fication. Since then, JPMC was able to cut 
production costs at the Aqaba diammonium 
phosphate fertilizer plant by $50 per ton to 
about $200. JPMC also spent about $20 
million to increase capacity at the plant. 
Production during the first 8 months of 
1987 was 382,300 tons, compared with 
347,000 tons for the same period in 1986, but 
substantial losses continued to be a result of 
depressed product prices. The JFIC plant 
was part of an integrated fertilizer complex 
that would use domestic raw materials. The 
company was also studying ways to expand 
its phosphoric acid production by joining 
India and the U.S.S.R. in the operation of 
new plants using local ore. JFIC was also 
considering producing dicalcium phosphate 
to mix with livestock feed. 

The Arab Potash Co. (APC) increased its 
production during 1987 to about 1.2 million 
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tons of KCl, and it continued to gain market 
share as its exports rose to a record 745,700 
tons of K,O. In 1986, 673,800 tons of K. O 
was exported. APC has increased produc- 
tion every year since 1982, but profit has 
continued to elude it; nearly $14.3 million 
was lost in 1986. APC expected exports to 
increase further, and a profit was expected 
upon completion of planned expansions to 
1.4 million tons KCl per year in 1988 and to 
2 million tons per year by 1992. Sales to 
Western Europe remained steady, at about 
100,000 tons K. O per year, since 1985, but 
demand increased in developing Asia, 
which accounted for about 67% of APC’s 
exports in 1986, and more than 75% in 1987. 
India, APC’s most important customer, 
bought only 199,100 tons of K, O, compared 
with 209,100 tons in 1986. Purchases by 
China increased, however, from 103,300 
tons of K,O in 1986 to 183,900 tons in 1987. 
APC also increased shipments of K,O in 
1987 to Indonesia, 51,200 tons; the Republic 
of Korea, 47,900 tons; and Malaysia, 30,600 
tons. 

Annual production capacity at the two 
plants of Jordan Cement Factories Co. 
(JCFC), which merged with South Cement 
Co. in late 1985, was 3.5 million tons. But 
output was only about 60% to 70% of 
capacity. Nevertheless, JCFC made a $23.4 
million net profit in 1987 and repaid $64 
million in foreign debts and $56 million in 
local debts. Local sales were 1.6 million 
tons, while Egypt took 750,000 to 1 million 
tons and Yemen (Sanaa), Saudi Arabia, and 
Iraq bought smaller quantities. 


Table 1.—Jordan: Production of mineral commodities! 


Commodity 1983 1984 1985 1986 1987 
Cement, hydraulic metric tons 1,271,932 1,988,424 2,022,952 1,794,679 22,373,078 
mieu nS eet eet een ee eee ener do— 7,817 26,035 *26,000 14,144 14,100 
Mo EL t eae do... 41,187 7111,524 91,965 70,083 2114,560 
Iron on and steel: Steel, crude_ _________ do— 148,196 112,502 136,266 *136,000 136,000 
Ee Lc 88 do— 3267, 093 318 224,000 2224, 000 224,000 
Petroleum 

CI thousand 42-gallon barrels. .. EET E 17,428 16,286 16,300 

Refinery a 
Gasoline do- 2, 695 3,161 4,900 4,517 4,500 
Jet fuel do- 1,976 1,760 1,474 1,600 1,600 
Keros ene do- 1,734 1,138 1,529 1,793 1,800 
Distillate fuel oil |... _ do- 5,132 5,200 10, 806 4, 602 4, 600 
Residual fuel oil do— 5,300 5,900 4,720 4,543 4,500 
Liquefied petroleum gas do... 875 900 930 1,012 1,000 
FFC do... 911 865 890 791 800 
Total. uoce do 18, 623 18,924 25,249 *18,858 18,800 


See footnotes at end of table. 
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Table 1.—Jordan: Production of mineral commodities! —Continued 


Commodity 1983 1984 1985 1986P 1987* 
Pine output _____ thousand metric tons 4,748 16,283 6, 6,250 36,800 
P2Os content do— 1.544 2,069 2,011 2,068 
tic fertilizer |... metric tons. _ 865,122 568,968 ,650 550,880 3565,066 
Crudesalts __..______________ do- 280,000 486,868 908,560 1. 108,716 21,200,000 
KO equivalent do 170,000 297,000 550, 000 660,000 720,000 
Sate 5 thousand metric tona. _ $4 22 $2 *32 18 
tone 
Limes tone metric tons. _ 7,000 7,000 7,000 7,000 313,484 
C/ do— 102 4 625 4,600 04, 000 4,600 
*Estimated. Preliminary. Revised. 
Table includes data available through Aug. 1, 1988. 


sReported figure. 
Includes aggregates of unspecified type. 


Table 2.—Jordan: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986 Destinations, 1986 
METALS 
Aluminum: Metal including alloys: | | 
S’«êév (:ʒt · 8,245 8,076 Japan 1,589; Netherlands 1,180; India 
c, Bemimanufactures ----------------- e 16 Turkey 6; Saudi Arabia 5; Iraq 4. 
r: Metal including alloys: 
| S DRM d RR 71204 609 India 224; Japan 188; Netherlands 


MOT MEER REN RE See AE — 1 All to Saudi Arabia. 


Pari wrought ___________ troy ounces. _ 30,190 NA 
Iron and a d 
/ ³˙·A i c ux cue 9,723 1,872 Japan 1,600; ye s 
Steel, primary forms JFF NA 1 to United Emirates. 
s ei Bare reas one i shapes, secti 630 16 8 108; Italy 30; — Ses 14. 
angles, shapes, ons . yria 
Universals, plates, aheetss 95 332 Saudi Arabia 328, tras 
7700 and strip ___~_____~________ ue 8  AlltoSaudi Arab a 
TUTORIS MORS 82 19 All to 
Tubes, pipes, fittings value, thousands $242 $810 Romanis $ 15; Yugoslavia $151; Bul- 
garia $54. 
Teee Metal N alloys: aa 
Hh i ec ie a ec 30 77 Saudi Arabia 50; Kuwait 27. 
Titanium: Oxides --——---------------- ise 19 All to Saudi Arabia. 
Zinc: Metal including alloys: 
ler | + ea See So 120 887 West Germany 150; India 115; Saudi 
Arabia 65. 
Semimanufactures |... LLL LLL ccc Ss 4 All to Iraq 
Other: Ores and concentrates 5 218 All to West Germany 
INDUSTRIAL MINERALS 
5 n. e. s.: Grinding and polishing wheels 
Aen E d 5 9 1 All to Saudi Arabia. 
f st Se e 887,906 182,083 Sandi vie nel 186,787; Egypt 25,212; 
e eee -- ---- —--—-—— a 80 All to United Arab Emirates. 
Fertilizer materials: 
Crude, n.e.s LLL LLL „ 844,773 1,205,056 xL SELON. China 188,802; Brazil 
Manufactured MM 
Ammonia ____ ~~~ ~~ 6 ahs 
Nitrogenous___.___._....-__-_ 375,452 417,298 lodia 119; 890, Italy 80,879; Saudi 
Phosphatic_ ... ---------------- T16 982 Unites Ara Arab Emirates 815; Saudi 
ia 1 
Unspecified and mie — 120 All to United Arab Emirates. 
/n d Rye ene ee 8 10,679 2,775 All to Saudi Arabia. 
Phosphates, crulle thousand tons 5,079 5,198 575 960; Romania 589; Yugoslavia 
Potassium salts, cru lde 844,773 NA 
Salt and brine ______________________ 222 187 — 94; Kuwait 60; Saudi Arabia 


See footnotes at end of table. 
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Table 2.—Jordan: Exports and reexports of mineral commodities! —Continued . 
(Metric tons unless otherwise specified) 


Commodity 1985 1986 Destinations, 1986 


INDUSTRIAL MINERALS —Continued 


Sodium compounds, n.e.s.: Sulfate, manufactured 422 859 Syria 579; Iraq 269. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 10,296 4,118 Lebanon 2,260; Egypt 1,019; rag 93. 
Workeds in oe eee 62,538 103,615 ior 90,818; United Arab Emir 
ates 
Gravel and crushed rock... 2. 1,651 6,837 Lebanon 8,337; Kuwait 3,228. 
Quartz and quartzite |. 1,444 1472 Kuwait 1,432; Saudi Arabia 40. 
Sand other t metal- bearing 10,053 15, 713 Kuwait 12,095; Saudi Arabia 3,044. 
Sulfur: Sulfuric acid- - -- - ---—----------— 81 
Talc, steatite, soapstone, pyrophyllite 7,310 10,998 Saudi Arabia 8,492; Kuwait 2,466. 
MINERAL FUELS AND RELATED MATERIALS 
Coke and semicoke ___________________ 42 oe 
Retro eum Tennan products: í 1 css adi | 
ue petroleum gas 42-gallon barre PON ; to ; 
E 222 8 do- 162 28 All to Syria 


r Revised. NA Not available. 
ice prepared by Virginia A. Woodson. No exports of mineral commodities were reported to the United States in 


Table 3.—Jordan: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
d niae Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides ~- . . _ 4,536 473 (3) France 455; United Kingdom 18. 
Metal including alloys: 
SCPHD Ln ne cui S e 19 1,022 -— Egypt 496; Saudi Arabia 496. 
Unwrou ght. 5,330 4,536 — Egypt 2, 47 1; Bahrain 1,494. 
Semimanufactures 7,653 3,182 21 France 520; Egypt 514; Italy 459. 
Chromium: Oxides and hydroxides _ — 50 2 — All from China. 
ia S Metal including alloys: 
Ws Sa a pete NP ER 310. 221 (7) lraq 210. 
Unwrought e 8 41 51 -~ Italy 44; Japan 7 
Semimanufactures 1.112 1,007 18 Beligum-Luxembou 211; Saudi 
Arabia 159; Poland 137. 
Gold: 
Waste and sweepings : 
value, thousands. . $2,266 NA 
1 including alloys, unwrought 
and porty TOMURE = -troy ounces . 439,307 NA 
Iron and steel: 
DSCTAD MM ——(— 2,013 1,810 ~~ Saudi Arabia 1,029; Kuwait 680. 
Pig iron, cast iron, related materials .. 16,087 21,453 "e Australia 21,112. 
Ferroalloys: 
Ferrosilicon |... 60 =a 
Unspecified 
value, thousands oe $245 $68 Ja : $101; Belgium-Luxembourg 
Steel, primary forms 164,384 173,929 a er Y 1,399; Turkey 70,554; Italy 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
TIONG lo o he E EREET 53,384 73,701 Ba res 31,130; Saudi Arabia 8,616; 
| all 1, 788 5, 229. 
Universals, plates, sheets 40,679 58,867 5 Brazil 16,786; Japan 13,228; 
oslovakia 6,618. 
Hoop and strip___________ _ 452 422 — Japan 179; H 130. 
Rails and accessories 148 156 ae United Kingdom 49; Italy 38; 
Belgium-Luxembourg 21. 
„ eu uot 9,368 7,819 (3) e amao 401; Poland 
| 007; Bulgaria 1,140. 
Tubes, pipes, fittings 
value, thousands $31,595 $29,821 $498 Italy $7,362; West Germany $6,408; 
Republic of Korea $2,100. 


Unspecified .. 270 EE 
See footnotes at end of table. 
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Table 3.—Jordan: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Metal including alloys: 
Unwrought.. 


Semimanufactures |... 


rcury 
Nickel: 
Matte and speiss value, thousands 
Metal including alloys, semimanu- 
factures 22s 
Platinum-group metals: 
Waste and sweepings 
value, thousands 
Metal including alloys, unwrought 
and partly wrought, pannum 


Siver Metal including alloys, unwrought 
and partly wrought —__—___ do- 


Tin: Metal including alloys: 


Ores and concentratess 
Oxides and hydroxidess ~~ 
Ashes and residues 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
etc 


Barite and wither ite 
Boron materials: 


Diamond: 


Industrial stones do____ 


Diatomite and other infusorial earth _ _ — 
Feldspar, fluorspar, related materials 


Potassic_ _ _ value, thousands 


Graphite, natural . value, thousands. . 
TO and plaster PEN ENEE EERE 


See footnotes at end of table. 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


ee Kingdom 60; West Germany 


Saudi Arabia 107; Belgium-Luxem- 
bourg 23. 
West Germany 4; Italy 4. 


All from Czechoslovakia. 
All from Belgium-Luxembourg. 


All from West Germany. 
Canada 6; West Germany 2; Greece 2. 


Switzerland $70; West Germany $13. 


United om $41; Switzerland 
$32; Went Germany $12 $12 


All from Netherlands. 

United Kingdom 11; Netherlands 4. 

United Kingdom 27 1; West Germany 
202; Belgium-Luxembourg 141. 


Belgium-Luxembourg 5; France 3. 


Poland 699; Japan 239; dy diss 100. 


Japan 39; West Germany 1 


France 54. 
Italy 1; Japan 1. 


United Kingdom 593; Greece 279. 
Italy 20; West Germany 2. 


Italy 141; West Germany 65. 
Italy 281; Spain 20. 


All from Lebanon. 
Greece 1,500; Saudi Arabia 1,214. 
Greece 200; France 199. 


Turkey 3,412; United Kingdom 1,416; 
West Germany 505. 


India $32; . $23. 

Deum Eu Ee mU $251; West 
Germany $31. 

All from Ital 

Eo 643; Beigua Laxsnibourg 


All from West Germany. 
Bahrain 52,993; Kuwait 15,060. 


U.S.S.R. $8,718; United Arab Emir- 
ates $1,430; Romania $1,233. 

Iraq 7,184; Lebanon 610. 

All from Greece. 

N 3 Kuwait 804, West 


rmany 
All from France. 
Lebanon 609; Iraq 571. 
Lebanon 1, 17 1; France 102. 
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Table 3.—Jordan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


TS RR crude 

. f littings and waste 

Worked ding agglomerated 
splittings 

value, thousands 

Phophates, crudle ---------- 


Pigments, mineral: 
Natural, crude ______________ 
Iron oxides and hydroxides, processed 
Precious and semiprecious stones other 
than diamond: 


Natural!!! value, thousands 
Synthetic do____ 
Pyrite, unroasted________..__ 
Salt and brine________________~_ 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 
Sulfate, manufactured |... 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


beh hapa uu esa ee eee 


Sand other than 8 EXON 
Sulfur: 
Elemental: 
oe iu 8 native and 


— am — eee — ee ee A D ee ee ee 


Other: Crude MR 
MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon blaceõc kk 
Coal: 


Anthracite and bituminous- —_ _ _ _ 
Briquets of anthracite and bituminous 
coal. value, thousands - 


thousand 42-gallon barrels. .. 
Refinery products: 
Liquefied petroleum gas 


Gasoline do- 
Mineral jelly and wax . do- 
Kerosene and jet fuel 
value, thousands 
Distillate fuel oil 
thousand 42-gallon barrels. .. 
Lubricants ________ _ do— 


Nonlubricating oils _ _ _ _do_ _ — — 
Residual fuel oil do... 
Bitumen and other ons 

han MP AER RINVCMIADE o- 
Bituminous mixtures. do 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


Italy 449; Greece 18. 
All from Norway. 


All from India. 
All from Turkey. 


West Germany 26; Spain 25. 


i ium-Luxembourg $66; Thailand 

United Arab Emirates $278; Thailand 

Poland 2,566. 

Saudi Arabia 216; Belgium-Luxem- 

bourg 182; West Germany 75. 

5 8,580; United Kingdom 2,049. 

ited Kingd dom 2,346; vid 503; 
uxembourg 1,0 
Italy Seat U.S.S.R. 776; Saudi Ara- 


bia 663. 
Italy 475; Saudi Arabia 46. 


m i Arabia 115. 
u ia 
Finland 450; Syria 299. 


Iraq 126,768; Saudi Arabia 737. 

Poland 25, 7 10; Saudi Arabia 9,928. 

Iraq 445; Belgium-Luxembo "d 

China 265; Republic of Korea 
Norway 49. 

Ireland 96; Finland 91; Turkey 49. 


M prus 17; United Kingdom 16. 
est Germany 1. 


France 96; West Germany 90. 
All from Belgium-Luxembourg. 


France 209; Japan 150; Lebanon 133. 
West Germany 155; Sweden 105; Aus- 
tria 69. 


Saudi Arabia 8,386; Iraq 8,047. 


All from Iraq. 
Mainly from China. 
Saudi Arabia $190; Hungary $10. 


All from Iraq 
France 75; Belgium-Luxembourg 31; 


Hungary 10 
Iraq 3,477; Kuwait 230. 


All from Netherlands. 
Mainly from United Kingdom. 


NA Not available. 


1Table prepared by Virginia A. Woodson. 


Wess than 1/2 unit. 
May include shale oils. 
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COMMODITY REVIEW 


METALS 


Jordanian Arab Engineering Industries 
Co. received 20 offers to build the iron 
foundry at Yarmouk and invited five com- 
panies to discuss the project in early Decem- 
ber. A contract was to be awarded by March 
1988, and the cost of the project was esti- 
mated to be $57.5 million. Initial annual ca- 
pacity in 1988 of pipe fittings and general 
engineering castings was expected to be 
10,000 tons, rising to 17,000 tons by yearend. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—Phosphate Rock.— 
JPMC sought financing during the year for 
the $75 million first phase of the Shidiya 
mining project, 60 kilometers from Ma’an. 
The company secured the promise of a $31 
million loan from the International Bank 
for Reconstruction and Development (World 
Bank) and planned to offer 10 million 
shares on the Amman Financial Market to 
raise an additional $58 million in cash. 
Mining of the 750 million tons of recover- 
able reserves of phosphate rock would begin 
by late 1988 at a rate of 800,000 tons per 
year. Production would increase during the 
second phase of development (early 1989) 
when two draglines are working. Several 
grades of phosphate rock would be mined, 
ranging from 37% to 83% tricalcium phos- 
phate (TCP), but at first only the best, 8396 
TCP, would be processed by inexpensive dry 
screening for sale. Later, stockpiled lower 
grade phosphate, 37% to 43% TCP, would 
be upgraded by washing or flotation. Full 
production of 3 million tons per year would 
be reached by 1990. The $200 million mine 
would eventually replace the El Abiad and 
El Hassa Mines, which had a combined 
annual capacity of 6.7 million tons, with 
productive lives of 10 and 18 years, respec- 
tively. 

JPMC also completed technical feasibility 
studies on two joint-venture projects, one 
with India and the other with the U.S.S.R., 
for phosphoric acid plants in Aqaba. A 
possible startup date would be in the early 
1990's. 

JPMC agreed to purchase a $13 million, 
30.6-cubic-meter walking dragline for the El 
Hassa Mine from Ransomes & Rapier Ltd. 
of the United Kingdom. This replacement of 
conventional equipment was expected to 
reduce preduction costs. Commissioning 
was scheduled for October 1988. 


Potash.—The APC chose the Finnish 
company, YIT, to expand the potash refin- 
ery at Ghor-al-Safi. The $11 million project 
was to include supplying materials and 
designing and constructing equipment. 
Funds were to be provided by the Islamic 
Development Bank and the World Bank. 

APC was granted $1.5 million from the 
U.S. Agency for International Development 
to build a cold-crystallization pilot plant to 
test a less energy intensive method of pot- 
ash beneficiation. The plan was to increase 
annual production of potash to about 2 
million tons at a cost of $75 to $100 million. 

APC prequalified 21 foreign companies 
for a $12 million contract at its Dead 
Sea potash plant. Required work included 
dredging 260,000 cubic meters of soft mud to 
enlarge and deepen the existing brine in- 
take channel to a maximum depth of 11 
meters, dredging 50,000 cubic meters of rock 
salt reefs in the solar evaporation pan at 
depths varying from a few centimeters to 3 
meters, and modification or replacement of 
intake pumps at the intake site. This work 
was required because the level of the Dead 
Sea had been falling at a rate of about 85 
centimeters annually over a 5-year period. 

A new, large industrial complex of 12 
plants was in the planning stage. It would 
diversify the production of APC and further 
exploit the Dead Sea’s mineral resources. 
The $1.5 billion project would be supervised 
by Jordanian Industrial Consortium Engi- 
neering Co., which consists of the Royal 
Scientific Society, Pension Fund, Social Se- 
curity Corp., JPMC, and APC. The complex 
would exploit the 20-million-cubic-meter oil 
sand resource as a cheap energy source, and 
process now-wasted potash byproducts into 
several industrial products. 

Salt.—The Azraq salt cooperative opened 
its $1.5 million factory in early 1987 and 
immediately faced marketing problems. 
The capacity of the 50,000-ton-per-year 
plant was three times local demand, and 
local salt millers who processed unpurified 
salt from APC undercut Azraq's prices. 


MINERAL FUELS 


Natural Gas.—Jordan’s Natural Re- 
sources Authority (NRA) announced a ma- 
jor gas discovery by its wildcat well, Risha- 
8, drilled near the Iraqi border. A series of 
appraisal and delineation wells were to be 
drilled by Westburne International Drilling 
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Co. of Canada. 

Petroleum. — The NRA and Petro Canada 
International Assistance Cooperation Co. 
signed a 2-year agreement under which 
Canada would provide $19.1 million in tech- 
nical and geological research aid for the 
development of Jordan's oil and gas poten- 
tials | 


The Jordanian Government approved of a 
production-sharing concession agreement 
signed by the Ministry of Energy and Min- 
eral Resources and Petrofina S.A. of Bel- 
gium. Over a 7-year period, the company 
would spend $21 million on seismic surveys 
and three exploration wells in a 11,500- 
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square-kilometer area on the Al-Bazil 
basalt plateau area north of Azrak. This 
concession was adjacent to areas currently 
being worked by Jordan Hunt Oil Co. and 
Amoco Jordan Petroleum. If oil were to be 
found, a 25-year production-sharing agree- 
ment would come into effect, under which 
Petrofina would initially get 25% of the oil, 
decreasing to 10% at the end of the period, 
when all fixed assets would become Jordan- 


ian property. 


1Physical scientist, Division of International Minerals. 

*Where necessary, values have been converted from 
ordanian dinars (JD) to U.S. dollars at the rate of 
JD0.35 = US$1.00. 


The Mineral Industry of the 
Republic of Korea 


By Chin S. Kuo? 


The Republic of Korea is a newly indus- 
trializing country that is poor in major 
mineral commodities and consequently has 
been required to import the majority of the 
raw materials that its industries use. Of 
major importance among those imports 
have been coal, oil, and natural gas, which 
are primarily used by the heavy and chemi- 
cal industries. 

From the end of July through mid- 
September the Republic of Korea experi- 
enced significant labor disputes. Despite 
this unrest economic performance in 1987 
matched that of 1986, and the country 
registered a real gross national product 
(GNP) growth of 12.2% to $108 million. The 
economic growth in manufacturing (19.9%) 
and exports (35.7%) was the major factor in 
the increase. The mineral industry contrib- 
uted 1.5% of the GNP as compared with 
1.496 in 1986. Per capita GNP rose to $2,818 
compared with $2,296 in 1986, although this 
dollar figure actually reflected the apprecia- 
tion in the exchange value of the won. 

To secure more sources of raw materials, 
the Republic of Korea increased its invest- 
ment in foreign countries, from $172 million 
in 1986 to $397 million in 1987. In the 
mining sector alone, overseas investment 
rose from $74 million in 1986 to $202 million 
in 1987. The Government planned to sup- 
port future overseas investment in develop- 
ment projects, primarily for coal and oil. 
The Korean Electric Power Corp. and 
Diamond Alaska Coal Co. of the United 


States jointly developed a steam coal mine 
50 miles west of Anchorage, Alaska to 
supply the Republic of Korea 1 million tons 
of coal per year. Pohang Iron & Steel Co. 
Ltd. (Posco) had a number of overseas joint 
ventures such as the Tanoma coal mine in 
Pennsylvania, a 2096 stake each in two coal 
mines in Australia and Canada, and a 50-50 
joint venture with USX Corp. of the United 
States to modernize a USX steel facility in 
Pittsburg, California. Daewoo Corp. plan- 
ned to invest $35 million to develop an 
anthracite mine in Swaziland, and Yukong 
Ltd. joined White Industries Co. of Austra- 
lia to develop an Australian anthracite 
mine. Samsung Co. and Yukong Ltd. signed 
a contract to form an international consor- 
tium with companies in Malaysia, Taiwan, 
and the United States to undertake oil 
exploration and production in the Sarawak 
District of Malaysia. Yukong also planned 
to participate in an oil development project 
in Ecuador with Tenneco Oil Co, CSX 
Corp., and Diamond Shamrock, all of the 
United States, and with Maersk Olie og Gas 
A/S of Denmark. Lucky Goldstar Interna- 
tional Corp. joined Chevron Corp. of the 
United States to explore and develop oil- 
fields in California, Oklahoma, Texas, and 
the Gulf of Mexico. Lucky Goldstar also 
planned to expand exploration in Southeast 
Asia after the successful development of the 
Udang Oilfield in Indonesia in which it 
participated. 
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PRODUCTION 


Mineral output value was $1.7 billion in 
1987. Anthracite coal contributed 64%, 
while industrial minerals accounted for 
22%. The fastest growing mineral industry 
in the Republic of Korea in 1987 was iron 
and steel, which also accounted for the 
largest production volume in the metals 
sector. Crude steel production reached 16.8 


Table 1.—Republic of Korea: Production of mineral commodities? 


(Metric tons unless otherwise specified) 


million tons. Among the industrial minerals 
produced, limestone and cement were most 
significant, because construction projects 
for the 1988 Olympic games were in full 
swing. The country’s production of anthra- 
cite coal did not meet domestic demand; 
both anthracite and bituminous coal were 
imported. 


Commodity 1983 1984 1985 1986 1987 
METALS 
Aluminum, primary - - - --------------- 12,629 18,252 17,695 18,643 21,654 
Arsenic, mine output, white arsenic equivalent 560 T Le DM e 
Bismuth metal... ----------- 100 126 135 AMI 145 
Cadmium, smelterrrr -- 320 230 "n A m 
Mi Min 
e ne outputs Cu content 389 219 309 220 178 
ias M ĩͤ K ! 124,000 100,200 106, 165,024 157,923 
Refined, primar 123,289 129,078 140,144 157,846 156,311 
Gold meta1!]!Xl!ll troy ounces. . 12, 083 79,156 11,258 149,436 244,345 
Iron and steel: 
Iron ore and concentrate: 
Gross weight |... thousand tons 655 625 042 528 410 
" Fe contentnkteu ---- do- 367 350 304 296 263 
etal: i 
Pig iron ---------------- do... 8,024 8,763 8,833 9,017 11,057 
Ferroalloys: 
Ferromangan eee 52,896 58,600 61,396 53,721 58,044 
Ferrosilicon `- -------------- 32,489 35,300 34,840 30,939 12,646 
)))) ͤ KA t A 43,824 50,215 54,879 66,499 90,382 
3232; ö.. 129,209 144,115 151,115 151,159 161,072 
Steel, rule thousand tons_ _ 11,916 13,034 13,539 14,554 16,782 
Mine output, Pb content . ------------ 12,226 10,837 9,699 11,864 13,998 
Metal, smeltennnn 117,753 120,304 22,394 22,890 $29,500 
Manganese ore and concentrate: 
Gross weight —-—-—------------------ Sc 14 e 177 91 
Mg content MS 30 7 71 36 
Molybdenum, mine output, Mo content 142 158 333 315 325 
Silver metal thousand troy ounces. . 3,366 3,759 3,990 5,034 6,721 
Tin, mine output, Sn content = 19 21 1 
B mine output, W content _________~- 2,480 2,702 2,579 2,455 2,375 
in 
Mine output, Zn content 55,980 49,232 45,746 37,282 23,530 
Metal, primar „ 107, 860 108,460 111,653 127,439 186,078 
INDUSTRIAL MINERALS 
õ·ĩ˙¹di %⅛. wm 5% 12,506 8,062 4,103 2,983 2,518 
Barité 221m . 552 2,129 2,185 3,768 2,942 
Cement, hydraulic. |... thousand tons 21,282 20,413 20,424 23,403 25,662 
ys: Kaolůnnnnnszz „ 684,447 121,220 658,282 846,742 630,945 
Diatomaceous earth n 55, 968 48,496 53,613 54, 841 64,783 
FeldspaM“᷑ꝑ‘k᷑k 222-2 222222222222 109,896 127,057 145,414 130,895 180,269 
Fluorspar, metallurgical- grade 6,361 4,672 705 243 63 
Graphite: 
lings 695 2, 305 1,602 641 838 
Amorphous - s 32,571 56,258 69,877 96,577 106,507 
eI a 8 33,266 58,563 71,479 97,218 107,345 
Krante 8 5 materials: Andalusite 289 209 42 33 8⁵ 
ca: All grades 14,402 24,436 20,044 41,997 31,938 
Ni Nitrogen: nt of ammoniaaa 430,169 464,194 441,983 426,778 474,891 
Be al nh Ea ana NOE ME 8 481,000 518,000 643,000 729, 664, 
Sodium carbonate, manufacture 230, 600 247,927 250, 890 264,213 e288, 500 
Stone, sand and gravel: 
és F thousand tons. . 32,992 33,456 35,164 38,117 41,675 
fri ct eas (Sh he et do____ 842 868 872 885 ,235 
Sand i including glass sand |... do— 1.223 858 1.096 1.233 1.350 


See footnotes at end of table. 
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Table 1.—Republic of Korea: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1988 1984 1985 1986 1987P 
INDUSTRIAL MINERALS —Continued 
Sulfur: S content of pyrites_ ~ . - ---------- 127 s "m m m 
Talc and related materials: 
Pyrophyllite _- ------------------- 460,922 656,442 138,304 587,049 690,819 
Tal 5orlcc t emi coe ce ta hem 171,214 192,208 194,174 210,631 161,052 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black _ - - . 75,424 82,369 91,019 120,534 146,000 
Coal: Anthracite thousand tons 19,861 21,370 24, 24,253 24,273 
CORB Sete Rel ee 9 4,682 5,199 e, 5, 100 65, 100 
Fuel briquets: Anthracite briquets 18, 932 21,316 19,453 20, 595 23,587 
Petroleum refinery products 
Gasoline tho W 42-gallon barrels- 4,902 5,519 9,729 9,821 €10,000 
e do— 9,074 10,469 10,000 9,662 „500 
Keros ene do— 9,199 9,109 10,452 9,559 9, 400 
Distillate fuel oĩ lll do- 48,560 54,156 54,183 58,859 *58,200 
Residual fuel oil |... „ do... 87,140 84,907 15,566 15,937 €73,400 
Lubricanss do—— 1.733 1.962 3.807 7,317 7,100 
G;ö;ð w nari do... 30,860 43,288 19,081 13,576 15,000 
Refinery fuel and losses do- 6,700 6,400 4, 036 à $4,000 
Total 5m cie nutum do... 198,168 215,810 187,404 188,731 €186,600 
Estimated. Preliminary. Revised. 
Includes data available through Aug. 3, 1988. 
TRADE 


The Republic of Korea's exports were 
$47.1 billion in 1987, an increase of 35.7% 
over that of 1986, of which mineral exports 
accounted for $1.0 billion. On the other 
hand, imports increased 29.7% to $38.5 
billion, including mineral and crude oil 
imports of $7.1 billion. The value of the 
Republic of Korea's exports of steel reached 
$2.8 billion in 1987. Steel exports to Japan 
had a value of $900 million in 1987; Japan 
replaced the United States as the Republic 
of Korea’s largest steel customer. This 
change was due to the aging of Japanese 
steel plants and the rise of the yen's value 
against the U.S. dollar. Under an orderly 


marketing agreement with the United 
States, the Republic of Korea limited the 
amount of specialty steel exports, including 
stainless steel bar, stainless steel wire rod, 
and alloyed tool steel. 

The Republic of Korea was a leading 
importer of ferrous scrap from the United 
States, a total of 2.9 million tons in 1987. 
Imports of steel plate also rose to 888,000 
tons, primarily from Japan. The Republic of 
Korea proposed to increase trade with Tai- 
wan for a number of steel products, so that 
both countries could reduce by 596 their 
Steel imports from Japan. 


Table 2.—Republic of Korea: Exports of mineral commodities: 


(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 ; 
" Se Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides .. 50 91 -- Bangladesh 52; Thailand 11. 
Metal including alloys, all forms 25,347 19,150 750 Hong Kong 7,291; Japan 2,182; 
Bangladesh 1,618. 
Antimony 
Oxides ------------------- ES 53 a Taiwan 43. 
Metal including alloys, all form ER 280 261 Hong Kong 18. 
Arsenic: Oxides and acids 307 41 aoe Japan 17; Malaysia 12. 
Bismuth: Metal including alloys, all 
I ee ee ee 139 178 20 Netherlands 98; Japan 39. 
Cadmium: 
Oxides and hydroxidess 179 465 13 Taiwan 396; Japan 39. 
Metal including alloys, all forme 145 104 15 Japan 56; Netherlands 17. 
Cobalt: Oxides and hydroxides 30 21 -- Japan 19. 


See footnote at end of table. 
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Table 2.—Republic of Korea: Exports of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodit . 
d ets Other (principal) 
METALS —Continued 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
kilograms - 14 m 
D Metal including alloys: 
J uc ce tL E 151 1,180 ex Singapore 600; Japan 580. 
‘Tine rought ot ie Neh Re 8 4,035 9,196 10 Taiwan 3,990; Japan 1,551. 
Semimanufactures. s 33,033 40,334 3,804 Hon PONE 8,907; India 7,680; Taiwan 
Gold: Metal including alloys, unwrought 
and partly wrought .. roy ounces. _ 476 48,270 13,798 Japan 20,270; Hong Kong 7,424. 
Iron and steel: Metal: 
| oe ee eee 74,006 71,525 142 Thailand 43,000; Japan 15,925. 
Pig iron, cast iron, related materials _ 82 1,515 5 Indonesia 1,000; Japan 388. 
Ferroalloys: 
Ferromangan ee 30 5 ze All to Italy. 
Ferrosilicon ___________-~~ 36 20 em All to Ja 
Unspecifieeddmqda 1.021 3,031 4 Japan 3, 027. 
Steel, primary forms 
thousand tons. . 1,605 1,354 232 Japan 714. 
bs F MUSEUM do... 4,181 4,621 967 1 854; Saudi Arabia 577. 
ad: 
Ore and concentrate 1.700 ees 
Metal including alloys, all form 458 9,264 11 Japan 9,035. 
Magnesium: Metal including alloys: 
7 ³˙¹ ee cdi 21 20 _. All to Japan. 
Unwrought ---------------- 19 28 T Do. 
5 Ore and concentrate, battery- 
grade oo AAA 250 70 -- All to Taiwan. 
Molybdenum: Ore and concentrate 230 308 _. Belgium-Luxembourg 236; West Ger- 
man 
MEE Metal including alloys: 4 
bur a ETE S tee ur 108 225 106 Japan 117. 
Semimanufactures T DEC 5 6 2 Hong Kong 2. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $140 $819 $121 Japan $312; United Kingdom $214. 
Metals including alloys, unwrought 
and partly wrought _ troy ounces. . 1,124 1,554 867 Japan 687. 
Silver: Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 1,356 1,004 193 Japan 764. 
Tin: Metal including alloys: 
„ St ee 136 32 -- All to Japan. 
Unwroughggt 13 116 1 Japan 103. 
Titanium: Oxidesss -- -------- 2,148 1.496 mS Japan 1,466. 
Tungsten: 
Ore and concentrate... 747 514 > japan 329; West Germany 94. 
Oxides and hydroxidees ..- =s 15 E All to Austria. 
j Metal including alloys, all forms ..... 364 261 18 Japan 112; West Germany 62. 
inc: 
9,01 MONTRE 3,650 4,445 -- Japan 3, 437. 
Ash and residue containing zinc. 1,754 9,452 M Australia 8,628. 
Metal including alloys, all forms 1,216 2,160 1,006 Taiwan 754. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, eteee 26 za Singapore 20. 
Cement thousand tons 2,986 4,401 504 Saudi A Arabia 1,011; Hong Kong 811; 
Japan 777. 
FI ie oe a ee 1 11 11 
Clays, rule -- - -- - -- - -- 70,418 63,158 TER Japan 58,283. 
Diatomite and other infusorial earths _ _ 200 167 x Taiwan 117. 
Feldspar, fluorspar, related materials 22,146 16,759 8 All to Taiwan. 
Fertilizer materials: Manufactured: 
Nitrogenou s 194,088 143,712 -— Philippines 83,250; Fiji 27,450; Thai- 
land 14,267. 
Phosphatic ---------------- 20,060 35,713 -— Japan 30, 920. 
PBS E 21,461 36,677 we Philippines 14,900; Japan 7,830. 
Unspecified and mixe 1. 049, 240 927,415 -- Thailand 140 209; Japan 82, 514; Phil- 
ippines 46,146. 
Graphite, natural -_—------------ 48,353 30,969 "E Japan 22.081; Taiwan 6,320. 
Gypsum and plaster |... „ 19,034 69 -- All to Taiwan. 
;ĩÄè5 y 8 8 7,432 ee Indonesia 5,501; Ethiopia 1,000. 
Magnesium compounds: Magnesite, crude c 16 _. All to Philippines. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands 54.277 $10,039 $4,162 Japan $4,854; Hong Kong $879. 
Synthetic do- 511.532 $15,920 $10,903 Spain $1,435; West Germany $877. 
Salt and brine__________-_----- 6,412 11,689 7,578 Japan 3,991. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured "e 115 -- Japan 500; Nigeria 215. 


See footnotes at end of table. 
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Table 2.—Republic of Korea: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1986 


Destinations, 1986 


Commodit 1985 : 
á cee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone, all form 243,444 298,702 m saben 286,611. 
Dolomite, jet ube * zt 89,100 116,563 NES Wr 116, dd 
Gravel and crushed rock . 909 412 ERE 
artz and partite F 17,764 6,654 ies Ja an 65 00. 
d other t metal- bearing „005 2,012 2a All to Japan. 
Sulfur: Elemental: Crude including 
native and byproduct |... 2,953 3,399 zm Indonesia 1,308; Bangladesh 1,000; 
Sri Lanka 489. 
Talc, steatite, soapstone, pyrophyllite .... 37,987 42,486 1,624 Japan PN Thailand 10,470; Tai- 
wan 5, 
Other: 
Crues 251,374 249,130 _. All to Japan. 
Slag and dross, not metal-bearing .. _ _ 126,737 124,517 MN Do. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black --—-------------- 11,033 15,836 _. Sudan 3,580; Indonesia 3,498; Hong 
Kong 2, 625. 
Coke and semicokle - 320 2,462 -— Japan 2, 242. 
Petroleum refinery products: 
Naphtha 
thousand 42-gallon barrels... 5,865 6,715 _. Japan 6, 303. 
Gasoline: 
Aviation do. _ __ 2,343 2,588 371 Japan 2,011. 
OUP ss ss res ^ nee 2,603 1,082 884 Japan 155. 
Kerosene and jet fue! do—- 3,274 2, 900 415 Japan 1,342. 
B fuel oil __.____-_ do... 4,613 5,069 1 Japan 4, 817. 
Lubricants... . do... 848 775 8 Taiwan 31; Japan 34; unspecified 643. 
Residual fuel S do- 8,709 104,882 78,227 Japan 8, 536. 


Table prepared by Audrey D. Wilkes. 


Table 3.— Republic of Korea: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
d Spies Other (principal) 
METALS 
Aluminum: 
Ore and concentrattteeeeeeee 9,177 15,571 _. Hong Kong 10,995. 
Oxides and hydroxides 17,487 93,127 82 Japan 46,005; Australia 30,490. 
Metal including alloys: 
SclaD m cocum 8 5,563 8,799 6,411 Japan 1,026. 
Unwrought________--__-~- 200,389 184,512 10, 483 Australia 80,549; Canada 25,851. 
Semimanufactures 35,345 30,582 1,520 Japan 13,197; Australia 7,798. 
Antimony: 
Ore and concentrate 883 4,655 Ze. Hong Kong 1,557; Thailand 445. 
Oxides nen ecc 337 644 1 Japan 182; West Germany 26. 
Metal including alloys, all forms .... 58 298 — Japan 142. 
Chromium: 
Ore and concentrate 3,875 3,274 7 Philippines 2,940. 
. and hydroxides 1.662 2,422 1,105 Japan 993; United Kingdom 218. 
alt: f 
Oxides and hydroxides _ 8 30 1 Finland 10; Belgium- Luxembourg 6; 
Canada 6. 
d Metal including alloys, all forms 148 444 14 Netherlands 210; Zaire 80; Japan 76. 
Ore and concentrate 355,210 389,143 41,793 Papua New Guinea 70,124; Canada 
7, 654; Chile 57,677. 
reds n speiss including cement 
SARL eR 8 33,127 18,897 17,854 Chile 861. 
Oxides t and hydroxides |... 602 924 623 West Germany 94; Norway 90; 
France 81. 
Sf... E 32 84 4 Japan 52; France 19. 
Ash and residue containing copper _ _ 18 "e 
Metal including alloys: 
TAD esce ere a E 32,592 14,949 37,621 Taiwan 19,035; Hong Kong 5,349. 
Unwrought - ------------ 60,275 99,682 17 Japan 30, 532; Chile 27,445; Philip- 
pines 26, 324. 
Semimanufactures 11.204 17,355 317 Japan 12, 280. 


See footnote. at end of table. 


See footnotes at end of table. 
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Table 3.—Republic of Korea: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 : 
eds Other (principal) 
METALS —Continued 
Gold: 
Ore and concentrate 8 4,183 28 Japan 4,721. 
Metal including alloys, unwrought 
and partly wrought _troy ounces. _ 371,186 189,524 42,500 Hong Kong 105,510; Japan 30,938. 
Indium: Metal including alloys, all forms 
kilograms - 229 243 2 Netherlands 69; Peru 63; Japan 59. 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite — thousand tons 12,418 11,941 -— ii us 4,513; India 2,582; Brazil 
,295 
Metal: 
Serap uro Rc do 2, 395 3,115 2, 653 Japan 138; Australia 132. 
Pig iron, cast iron, related 
materials 121,553 392, 146 29 Japan 191,750; Brazil 154,830. 
Ferroalloys: 
Ferrochromium 1,929 10,431 Philippines 4,339; Zimbabwe 3,983. 
Ferromanganese. ___ _ _ _ 1,818 1,124 en Japan 889; Spain 185. 
Ferromolybdenum ----—- 313 582 54 n 106; Chile 84; Switzer- 
and 77. 
Ferronickeel.l 780 725 Colombia 410; Dominica 275. 
Ferrosilicomanganese 108 5 Tw All from Japan. 
Ferrosilicon. - -------—-—- 9,094 15,834 11 AE 5,036; Japan 4,438; Taiwan 
1,001. 
Ferrovanadium . ....... 228 262 M Belgium-Luxembourg 71; Japan 61; 
Netherlands 48. 
Silicon metal ---------- 1,585 2,627 19 Portugal 918; Canada 370; Norway 
Unspecified 2,879 3,852 65 Japan 2, 067; France 930. 
Steel, primary forms 
thousand tons - 1.250 1.688 6 Japan 1,069; Brazil 215. 
ios Semimanufactures do 1.641 2,162 79 Japan 1,906. 

ad: 

Oxides cuneo eer een 34 16 (2) West Germany 12. 

Metal including alloys: 

SJ ß 20,162 39,382 7,273 Australia 15,823; Japan 4,429; Ku- 
wait 3,290. 
UnwroughgRt „„ 63,803 55,032 4, 034 Australia 14,090; Peru 11,546. 
Semimanufactures 138 376 11 Australia 308. 
Lithium: 
Oxides and hydroxides 43 287 282 France 2. 
Metal including alloys, all forms 
kilograms_ _ 10 176 35 Japan 98. 
Magnesium: Metal including alloys, 
unwrought ----------------- 651 927 484 Norway 196; France 124. 
Manganese: 

Ore and concentrate: 

Battery- grade 4,391 5,302 ae Singapore 3,764; Japan 645. 
Metallurgical-grade _______~_ 271,529 217,529 Se Australia 110,893; India 40,700; Ga- 
bon 22,488. 

Oxides «n AAA eere 1,636 2,408 (2) Japan 1,685. 
Mercury 16-pound flasks_ _ 411 568 47 Spain 220; Japan 206. 
ee Ore and concentrate 115 263 24 Canada 113; Japan 26. 

Nickel: 
Oxides and hydroxides |... 33 36 NEN Japan 32. 
Metal including alloys: 
PAD Se ree a ee 327 284 110 Canada 174. 
Unwrou ght 3,471 5, 839 49 Canada 1,300; Australia 1,108; United 
Kingdom 867. 
Semimanufacturess 1.144 1,085 69 Japan 295; Canada 241; Norway 135. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. _ 12,789 18,960 3,161 Japan 10,708; West Germany 3,283. 
Selenium, elemental- - - - - - - -- ---- 10 11 S Japan 9. 
Silver: Metal including alloys, unwrought 
and partly wrought .... troy ounces. _ 413,033 413,076 24,306 Japan 210,169; France 138,312; Singa- 
pore 73,947. 
Tin: 

Ore and concentrate 2,687 1.532 fas b ad 499; Burma 424; Singapore 

Metal including alloys, all forms 1,674 4,052 110 Malayia 2,393; Indonesia 898. 
Titanium: 

Ore and concentrate 39,570 50,095 eT Malaysia 42,778; Australia 7,303. 

Oxides olco ae 3,260 4,196 78 Japan 2,589; West Germany 1,330. 

Metal including alloys, all forms 111 204 5 Japan 175. 

Tungsten: Metal including alloys, all 
I eese eL et 34 169 134 Japan 27. 
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Table 3.— Republic of Korea: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
d 1 Other (principal) 
METALS —Continued 
Uranium and/or thorium: Metal includ- 
" ing alloys, all form 108 64 51 Canada 7. 
inc: 
Ore and concentrate 162,946 179,136 — Australia 74,842; Peru 32,687; 
Canada 21,468. 
dé EE EREA I E E 245 151 30 Japan 102. 
Ash and residue containing zinc 976 1,387 88 Saudi Arabia 1,264. 
Metal including alloys: 
c yo 10,572 13,109 4,006 Japan 6,617. 
Unwrou ght 11.399 117,492 TN Thailand 92,930; Australia 5,300. 
Semimanufactures 211 750 2 Japan 391; Peru 350. 
Zirconium: Ore and concentrate 5,928 10,844 P arr fae 8,7 19; Malaysia 774; Japan 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
CU ced) E TE 7,654 1,002 526 Japan 5,766; India 605. 
Artificial: 
Corundum ........-.----- 18,271 21,923 12 Japan 10,308;; Brazil 3,599. 
Silicon carb ide 5,559 7, 097 18 sapon 2,371; West Germany 1,862; 
rway 1,160. 
Dust and powder of precious and semi- 7 
precious stones including diamond | 
ograms. . 268 2,149 1,088 Ireland 865. 
Grinding and polishing wheels and 
8 vh HEP DEMO 88 1,078 1,129 62 Japan 806. 
Sanne eee ANE 51,143 68,017 1,420 Canada 28,575. 
Barite ard Wi witherite CCC 1,113 1,436 18 Thailand 681; United Kingdom 600. 
Boron materi 
Crude naturel borates- __-_ 1,555 1,862 1,049 jap 305; Netherlands 302. 
Oxides and acids . ----------— 683 2,329 1, 515 me Japan 110. 
Bromineen 356 228 81 
Cement 5,793 16,634 144 Ren Y blc of Korea 8,701; France 
Khen ct eee Ede 998 2,571 — All from France. 
Clays, crude 
ntonite _________________ 5,062 5,414 4,417 France 829. 
Chamotte and dinas earth ....... 10,909 8,086 827 Hong Kong 4,499. 
Uns edd PPP 30/194 45508 10041 Pide ers Hong Kong 9,570. 
33 , , ; apan ong Kong 
Cryolite and chiolite |... - ----- -- 10 -. Denmark 5; J apan 5. 
Diamond: Natural: Gem, not set or strung 
value, thousands $2,221 $2,173 $297 . $1,655. 
Diatomite and other infusorial earth .. .. — m" 7 7 Japan 70. 
Feldspar, fluorspar, related materials 46,920 29,393 5 Thailand 20,426. 
Fertilizer materials: Manufactured: 
Ammonia . -------------—- 418,669 375,636 215,323 Indonesia 70,164; Bahrain 53,846. 
Nitrogenous_ ~- - 945 987 1 Chile 620; Austria 108. 
OCASBIC noe ee ite 489,060 429,960 4,659 Canada 318, 420; Jordan 52, 100. 
Unspecified and mixed 49,178 183 9 Japan 324; Belgium-Luxembourg 12. 
Graphite, natural ,084 8,180 2 Japan 1 1,018. 
Gyp um and plasternrrrr ET d 28 Thailand 127,230; Mexico 89,681. 
— and related materials 3,166 3,141 617 Australa 396; Hong Kong 250. 
JJ. ⁵⁵⁵⁵ 8 307 _. All from Japan 
esium compounds: 
n Gd sees 141 728 2x pan 228; unspecified 500 
wen )%%CCCCCG0Bꝙä—ł E 38,003 15,369 74 4 an 39, 251; ong Kong 6 ,298. 
Crude including splittings and waste 1,024 988 177 Malaysia 522; India 139. 
Worked including agglomerated 
splittings - --------------- 252 235 1 Japan 124; New Zealand 62. 
Nitrates, crude ~- - ------------- 4,249 6,680 R Chile 6,560. 
Phosphates, crude ...... thousand tons 1,771 1,608 1.376 Jordan 142. 
Phosphorus, elemen taal ; 1,856 534 France 171; Netherlands 155. 
ents, mineral: 
Natural, crude- icon 8 148 195 ~- Austria 133; Japan 42. 
Iron oxides and hydroxides, processed 5,178 7,617 1.872 Japan 4, 122; West Germany 784. 


See footnote at end of table. 
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Table 3.—Republic of Korea: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 
á SEE Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands - $3,068 $7,657 $3,615 Brazil $1,597; Hong Kong $987. 
Synthetic do— 86,237 $12,902 $4,944 an $3, 172: Taiwan $3,141. 
Pyrite, unroasted_____________-_~- 4,616 10 dest Alf seen Japan. 
Salt and brine_________._ ~~ __ 800,109 872,771 106 4 662,312; Mexico 106, 616. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured... —_— _ — 22,493 36,127 32,825 Japan 3,302. 
Sulfate, manufactured 18,544 19,028 4,504 paves 4,491; Japan 3,131; Indonesia 
| ,456. 
Stone, sand and gravel: 
Dimension stone: | 
Crude and partly worked 13,257 3,166 17 cepai 993; Portugal 581; Guatemala 
Worked ____________-___ 24,002 6,453 91 Italy 6,284. 
Dolomite, chiefly refractory- grade 941 459 PR Japan 233; Norway 206. 
Gravel and crushed rock ________ 1,564 2,215 91 France 668; Japan: 284; West Ger- 
man 
Limestone other than dimension 10 12,008 8 Japan 12.000 
Quartz and quartzitee ! 587 809 10 Sweden 317; Japan 245. 
é oue other than metal- bearing 140,550 198,992 140 Australia 180,052; Malaysia 17,500. 
ulfur: 
Elemental: 
Crude including native and by- 
produe-e t! 592,896 518,369 18 Canada 432,576; Japan 66,714. 
Calloidal, precipitated, sublimed _ 1,025 1,330 921 Japan 388. 
Sulfuric acid 7 TR EN 49,967 147,353 1,083 Japan 146,210. 
Talc, steatite, soapstone, pyrophyllite .. 29,142 41,926 3,511 Australia 15,725; Hong Kong 10,016. 
Vermiculite 23 (3) (3) 
Other: 
, ß ELE a 34,663 98,987 219 Japan 81,554; Australia 6,428. 
Slag and dross, not metal-bearing .. .. _ 33,502 62,133 _. Japan 62,414. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 107 89 80 Japan 9. 
pn HCC ˙⅛.n.·⁰ ee 4,187 5,800 960 Japan 2,143; Australia 1,512. 
Anthracite. __ —__ thousand tons 2,659 4,483 185 Unspecified 3,472. 
Bituminous ___________ do- 17,131 16,436 2,113 Australia 7,985; Canada 3, 160. 
Lignite including briquets 19,465 54,255 uns Australia 38,755. 
Coke and semicoke „ 105,778 126, 618 1,261 Japan 85,928; Pakistan 19,976. 
Petroleum: 
Crude_ thousand 42-gallon barrels_ — 203,429 212,286 sage Oman 26,731; Malaysia 24,203; Saudi 
Arabia 23,568. 
Refinery products: 
Liquefied petroleum gas do- 6,494 ~ 9,120 (2) Saudi Arabia 6,173; Indonesia 1,581. 
Gasoline . do- 297 967 47 Saudi P vae 262; United Arab Emir- 
ates 
Naphtha do—— 5,343 8.032 care Saudi Arabia 2,638; Singapore 2,265; 
United Arab Emirates 1,166. 
Mineral jelly and wax do- 77 95 5 Japan 82. 
Kerosene and jet fuel_ _ do- 175 395 90 Italy 263. 
Distillate fuel oil do... 2,315 9,984 2,069 Saudi Arabia 451; Kuwait 281. 
Lubricant do... 330 231 22 Japan 190. 
Residual fuel oil do— 13,922 13,857 2,733 Japan 4,654; Saudi Arabia 2,299; 
ingapore 2,087. 
Petroleum cke do_ _ _— 184 575 513 Japan 44. 


1Table prepared by Audrey D. Wilkes. 
2Less than 1/2 unit. 
SUnreported quantity valued at $2,821. 
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COMMODITY REVIEW 


METALS 


Copper.—The Republic of Korea produc- 
ed little ore from its domestic reserves, 
which were estimated at 20 million tons of 
ore with an average grade of 1.0%. Most of 
its copper concentrate was imported from 
Canada, Mexico, and the Philippines. Cop- 
per metal was refined at Korea Mining & 
Smelting Co. Ltd.’s two copper refineries, 
which had a combined capacity of 160,000 
tons per year. The country also imported 
about 36,000 tons of scrap copper from the 
United States during 1987. Domestic de- 
mand for refined copper was 263,000 tons, of 
which 107,000 tons was imported. 

Iron and Steel.—Steel capacity was rated 
at 17.3 million tons per year in 1987, mak- 
ing the Republic of Korea the 10th largest 
steel producer in the world. However, it 
imported most of the raw materials for 
steelmaking, including 16.2 million tons of 
iron ore from Australia, Brazil, India, and 
Peru, and 9.2 million tons of coking coal 
from Australia, Canada, and the United 
States. Domestic output of iron ore in 1987 
was 569,000 tons, coming mainly from the 
Yangyang Mine in Kangwon. Although an 
iron ore deposit was discovered near Chong- 
son, 200 kilometers southeast of Seoul, a 
new mine at this site will not change the 
country’s heavy dependence on imports of 

iron ore. A 1-million-ton-per-year capacity 

mine with estimated reserves of 28 million 
tons and an iron content of 5096 is being 
planned for commissioning in 1992. 

Posco operated at 9596 capacity and pro- 
duced two-thirds of the nation's steel in 
1987. Domestic steel production met 75% of 
domestic demand, which rose 16.3% in 1987 
to 21.6 million tons. The increase in demand 
was due primarily to high-volume automo- 
bile and ship production and exports. Major 
shipyards accounted for 8% of the domestic 
steel consumption. The domestic steel short- 
age was met by importing 4.8 million tons of 
steel of all kinds from Brazil and Japan. 

Posco dedicated its second integrated 
steel mill, built on reclaimed land in 
Kwangyang Bay on the southwest coast. 
The cost of the plant was $637 per ton of 
raw steel capacity. The plant increased 
Posco’s capacity by 2.7 million tons to 11.8 
million tons, making it the country’s largest 
and the world’s fifth largest steelmaker. 
Second- and third-stage expansions at 
Kwangyang Bay of 2.7 million tons per year 
each were to be completed by October 1988 
and November 1991, respectively. The third 


stage, costing $2.3 billion, will triple the 
annual capacity at Kwangyang Bay. When 
the third-stage expansion is completed, Pos- 
co will have a capacity of 17.2 million tons 
per year and will be the world’s second 
largest integrated steelmaker, after Japan’s 
Nippon Steel Corp. At that time the Repub- 
lic of Korea will be the world’s sixth largest 
steel producer. State-run Posco is currently 
owned by the Ministry of Finance, 33.4%; 
Korea Development Bank, 38%; Korea 
Tungsten Mining Co. Ltd., 2.5%; and four 
Korean commercial banks, 26.1%. The Gov- 
ernment intends to sell 5% of its shares 
annually to the public beginning in 1988. 

Lead and Zinc.—Korea Zinc Co. planned 
to expand its lead refining capacity from 
25,000 to 80,000 tons per year by 1990. A 
new lead-zinc deposit was discovered by 
Young Poong Corp. adjacent to its Taebaek 
lead-zinc mine, 280 kilometers southeast of 
Seoul. Young Poong plans to develop the 
deposit during the next 3 to 5 years when 
the Taebaek Mine ore is exhausted. In 1987, 
the country produced 46,975 tons of zinc 
concentrates. The capacity of Korea Zinc’s 
Onsan zinc smelter was doubled to 150,000 
tons per year, increasing the country’s ca- 
pacity to 225,000 tons per year. The Sukpo 
smelter, owned by Korea Zinc’s parent, 
Young Poong, was operated at full capacity 
of 75,000 tons per year. These two smelters 
produced 183,840 tons of refined zinc. The 
Republic of Korea’s consumption of zinc 
increased from that of 1986 to 221,000 tons 
owing to Posco’s expanded production of 
zinc-coated steel plates. 

Nickel.—Although the Republic of Korea 
does not produce nickel ore, it plans to 
produce nickel metal for stainless steel 
manufacturing. Korea Zinc signed a joint- 
venture agreement with Inco Ltd. of Cana- 
da to build a $4 million, 15,000-ton-per-year 
plant near Ulsan. The plant, expected to be 
completed by yearend 1988, would use crude 
nickel oxide or nickel oxide sinter from 
either Canada or Indonesia. Beginning in 
1989 it would supply nickel to Posco’s new 
250,000-ton-per-year stainless steel plant at 
Pohang. 

Tungsten.—Korea Tungsten Mining Co. 
Ltd. produced 2,188 tons of tungsten metal 
from its Shang Dong scheelite mine and 
plant, a slight decrease from that of 1986 
due to low world tungsten prices and the 
weaker U.S. dollar. The mine has 20 mil- 
lion tons of reserves at 50% WO; and a 
capacity of 2,350 tons per day. The mine and 


546 


plant accounted for the majority of tung- 
sten metal output in the nation with the 
rest coming from several small mines. 


INDUSTRIAL MINERALS 


Cement.—The Republic of Korea is abun- 
dant in limestone, having estimated ore 
reserves of 41.5 billion tons. In 1987 it 
produced 41.7 million tons of limestone. Six 
major cement manufacturing companies, 
having a combined production capacity of 
33 million tons, supplied 24.8 million tons of 
cement to the domestic market. A cartel 
created to transport cement was dissolved 
by the Government in September because 
transportation systems had improved sub- 
stantially and the cement producers were 
engaging in unfair trading practices. The 
cartel, Nungwon Enterprises, handled 90% 
of the Republic of Korea's production of 
cement. Ssangyong Cement Industrial Co. 
Ltd., one of the cartel companies, was the 
largest producer, accounting for 42% of the 
country's cement production. 

Exports of cement increased to 4.9 million 
tons in 1987 compared with 4.4 million tons 
in 1986. Japan was the fastest growing 
market for these exports. 

Talc.—The nation's annual talc produc- 
tion capacity was 200,000 tons, which repre- 
sented 8296 of demand. A talc deposit was 
discovered in Kongju, 170 kilometers south- 
west of Seoul. It contains 10 million tons of 
proven reserves and has a thickness of 115 
meters. State-run Korean Mining Promo- 
tion Corp. found the deposit. The deposit 
will be developed and is expected to produce 
200,000 tons of talc annually beginning in 
1992. 


MINERAL FUELS 


Coal.—Domestic consumption of anthra- 
cite coal was 27.3 million tons in 1987, 3 
million tons more than mine production. 
Approximately 20% was produced by the 
Dai Han Coal Corp., a state-owned compa- 
ny, and the remainder was produced by 360 
independent, privately owned collieries. 
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The Republic of Korea imported steam coal 
from Alaska and coking coal from Australia 
and Canada. 

Natural Gas.—Domestic demand for liq- 
uefied natural gas (LNG) for household, 
commercial, and industrial uses has steadi- 
ly increased to 1.6 million tons in 1987 and 
is expected to reach 2.0 million tons in 1991 
and 5.0 million tons in 1996. At present 
Indonesia has a 20-year contract to supply 
2.0 million tons of LNG annually to the 
Republic of Korea through the port of 
Pyongtaek, Konggi Province. The deficien- 
cies in the future could be met by supplies 
from Australia, Malaysia, Qatar, and the 
United States. Korea Gas Corp. began con- 
structing a new $350 million, LNG receiving 
terminal in 1987, which is to be completed 
in 1991. State-run Korean Petroleum Devel- 
opment Corp. found natural gas in Novem- 
ber 1987, 3,200 meters under the seabed and 
120 kilometers east of Pusan. 

Petroleum.—The country's dependence 
on imported crude oil valued at $4 billion 
generally reflected increased consumption 
of naphtha, light oil, gasoline, and other 
energy used in the transportation sector. 
The sources of the oil were Africa, Central 
and South America, the Middle East, and 
Southeast Asia. The nation's largest oil 
refinery, which has a capacity of 380,000 
barrels per day, is operated by Honam Oil 
Refinery Co. Ltd. in the southern port of 
Yochon. The other large oil refinery, capa- 
ble of processing 90,000 barrels per day and 
owned and operated by Ssangyong Oil Re- 
finery Co. Ltd. at Onsan, produced high- 
quality,  high-viscosity  lube-base oils. 
Kukdong Oil Co. Ltd. and British Petroleum 
Corp. plan to build a $550 million oil refin- 
ery with a hydrocracking facility at Sosan, 
85 kilometers south of Seoul. The refinery 
will have a capacity of 60,000 barrels per 
day and is scheduled to be completed in late 
1988. 


Physical scientist, Division of International Minerals. 

2Where necessary, values have been converted from 
Korean won (W) to U.S. dollars at the rate of 
W795.2 = US$1.00 for 1987. 


The Mineral Industry of 


Kuwait 


By Michael Fenton’ 


Kuwait was one of the world's smallest 
but most prosperous nations, in which the 
oil sector dominated the economy. Kuwaiti 
oil production was 2% of total world produc- 
tion. Economically recoverable reserves 
reached nearly 95 billion barrels, third only 
to Saudi Arabia's and the U.S.S.R.’s. Ku- 
wait's proven natural gas reserves, mostly 
associated gas, were about 36.4 trillion cubic 
feet. About 88% of Kuwaiti exports was 
accounted for by oil; nearly one-half of this 
was refined products. The nonfuel mineral- 
producing sector included cement, chlorine, 
clays, lime, salt, and caustic soda. 

The world oil markets continued to be the 
most important concern of Kuwait, and the 
threat of the expanding Iran-Iraq war final- 
ly became serious enough for the Govern- 
ment to request U.S. naval protection of 
Kuwaiti tankers in the Persian Gulf. Ku- 


wait continued to diversify its economy 
beyond that of an oil producer by expanding 
into overseas refining and marketing. It 
continued to make overseas investments in 
real estate, tourist resorts, and industrial 
ventures. One such investment was its re- 
cently acquired 21% share of British Petro- 
leum PLC, which represented about 7% of 


 Kuwait's total overseas investment of $90 


billion. Kuwait also increased its interest in 
Union Explosivos Rio Tinto SA (ERT), 
Spain's largest chemical company to 24.9%. 
ERT operates an  80,000-barrel-per-day 
(bbl/d) refinery at Huelva. Diversification 
and prudent investment policies based on 
immense oil wealth appeared to assure 
prosperity well into the future, provided oil 
prices remain firm and oil exports pass 
undisturbed through the Persian Gulf. 


PRODUCTION AND TRADE 


During most of 1986, Kuwait was a princi- 
pal advocate of the Organization of Petrole- 
um Exporting Countries (OPEC) price-war 
strategy of high production that sent oil 
prices down to $7 per barrel between De- 
cember 1985 and August 1986. Kuwait then 
agreed to submit to a new production quota 
that fluctuated during late 1986, but stabi- 
lized at 948,000 bbl/d by 1987. Some mem- 
bers of OPEC cut 1987 oil production to 
adhere to quotas in an effort to raise and 
stabilize world oil prices and to secure 
OPEC's share of the oil market. OPEC 
production fell 8.3% to about 16.7 million 
bbl/d during the first half of 1987 from the 
same period in 1986, and world oil produc- 
tion fell 2.2%. However, OPEC production 
exceeded its combined quota of 16.6 million 


bbl/d by almost 4 million bbl/d in Septem- 
ber 1987, because of alleged overproduction 
by several members, including Kuwait.? 
The OPEC price of oil reached $22 briefly in 
late 1987 because of worries over a possible 
war-related supply disruption, but it then 
fluctuated between about $18 and $20 per 
barrel. 

Production of crude oil in Kuwait by the 
Kuwait Oil Co. (KOC) and Kuwait's share of 
production in the Kuwait-Saudi Arabia Di- 
vided Zone by Wafra Oil Co. and Arabian 
Oil Co. totaled nearly 1.4 million bbl/d from 
362 flowing wells, a decrease of about 7% 
from that of 1986. Nevertheless, production 
was well above Kuwait's quota of 948,000 
bbl/d for the first half and 996,000 bbl/d for 
the second half of 1987. Maximum sustain- 
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able production capacity was 2 million 
bbl/d, whereas installed capacity was 2.9 
million bbl/d. The cost of pumping oil in 
Kuwait was only about $1 per barrel, com- 
pared with $8 to $13 per barrel in the North 
Sea. Natural gas production declined to an 
estimated gross 182 billion cubic feet, a 
decrease parallel to reduced production of 
associated crude oil. 

Rising oil prices from.a $7 low to the $18 
to $20 range brought about increases in 
earnings from oil exports and trade and 
current-account surpluses. The value of oil 
exports rose 22% during 1987 to an estimat- 
ed $7.8 billion? after falling to $6.4 billion in 
1986 from $9.5 billion in 1985, according to 
the Central Bank of Kuwait. Meanwhile, 
during 1985-87, the value of imports declin- 
ed from about $5.9 billion to $4.9 billion. 
The trade surplus also rose during 1987 to 
an estimated $3.9 billion after falling from 
$4.5 billion in 1985 to $1.5 billion in 1986. 
The gross domestic product increased by 
about 5% after declining during the previ- 
ous 2 years, mainly because of the rise in 
the value of oil exports. 

Kuwait Petroleum Corp. (KPO) which 
oversees all state hydrocarbons production, 
processing, and transportation activities, 
had a net profit of $244.3 million for fiscal 
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year 1986 (year ending June 30, 1987). This 
was greater than the $179.5 million profit 
for FY 1985. Total revenues for FY 1986 
were $10.3 billion. 

About 90% of Kuwait petroleum produc- 
tion was sold through nearly 5,000 Q8 gaso- 
line stations in Western Europe owned by 
KPC. The Q8 brand has captured market 
shares of 25% in Denmark, 15% in Bel- 
gium, 15% in Sweden, 14% Luxembourg, 
7% in the Netherlands, 5% in Italy, and 2% 
in the United Kingdom was planning to buy 
service stations in Spain, France, and the 
Federal Republic of Germany, and eventu- 
ally in Asia and North America. 

After the supertanker Bridgton hit a 
mine in the Persian Gulf, U.S. naval forces 
successfully escorted several convoys of re- 
flagged Kuwaiti tankers. Although the con- 
cern over the possible disruption of oil trade 
through the gulf by warfare was well pub- 
licized, little attention was paid to the 
potential for a serious disruption to the 
international nitrogen fertilizer trade. The 
British Sulfur Corp. Ltd. estimated that the 
gulf region was the source of perhaps 12% 
of the world’s urea and ammonia exports 
during FY 1985, and of this Kuwait contrib- 
uted 20%. 


Table 1.—Kuwait: Production of mineral commodities! 


Commodity 


Cement thousand metric tons 


Clay products, nonrefractory: Sand-lime bricks 
cubic meters 


Gas, natural:? 
Gross million cubic feet. 
Marketed __________________ do____ 


Lime: Hydrated and quicklime . _ metric tons 
Natural gas liquids* 

thousand 42-gallon barrels... 
Nitrogen: N content of ammonia __ metric tons 
Petroleum: 


de* c thousand 42-gallon barrels. . 
Refinery products 
Gasoline, motor do- 
Jet fuel_———-----------—- GOs. 
Keros ene do- 
Distillate fuel oli do ——— 
Residual fuel oi] ___________ do. ——— 
Refinery fuel and loss |... do— 
OURS -ennea do- 
Total -rena do... 
Sall. oo ⁰-ö-o! ⁊ðͤ v ĩͤ ht metric tons 
Sodium and potassium compounds: Caustic b 
98 
Sulfur: 
Elemental, petroleum byproduet do- 
Sulfuric acid |... do... 


1983 1984 1985 1986P 1987* 
1,124 1,184 1,193 1,014 1,014 
450, 000 450, 000 336,200 336,000 336,000 
192,000 205,000 190,000 190,400 3182,000 
151,000 173,000 172,000 172,300 3165,000 
*14,000 15,000 52,400 57,198 57,200 
20,075 124, 455 19,710 27,375 329,200 
1313, 200 289, 800 322, 700 450,600 3511,500 
984,888 424,200 314,000 518,600 $496,770 
9,855 8,760 r €10,000 11,000 11,000 
8,030 5,110 r €6,000 6,000 6,000 
16,425 8,030 210,000 10,000 10,000 
41,815 31,960 r 45, 000 41,000 41,000 
70,810 66,430 919,000 82,000 82,000 
1,095 5,840 97,000 1,000 1,000 
21,010 41,975 50, 000 52, 000 92,000 
181,040 174,105 207,000 215,000 215,000 
920,000 21,000 21,000 21,000 21,000 
9,000 9,500 9,800 9,800 9,800 
145,000 151,000 198,000 260, 000 $383,250 
15, 000 94,495 4,6 4,600 4,600 


PPreliminary. "Revised 


1Table includes data available through June 17, 1988. 
7Includes Kuwait's share of production in the Kuwait-Saudi Arabia Divided Zone. 


* Reported figure. 
*Gas plant liquids. 
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COMMODITY REVIEW 


INDUSTRIAL MINERALS 


Cement.—Near yearend, the Ras al- 
Khaimah-based Gulf Clinker Co. was sched- 
uled to be liquidated and the approximately 
$20 million in assets was to be returned to 
Kuwaiti and United Arab Emirate inves- 
tors. Assets included about $14 million cash 
and 22 million shares in the Ras al- 
Khaimah White Cement Co., worth $6 mil- 
lion. Gulf Clinker was formed in 1983 when 
a thriving local cement market was at its 
peak. Demand had since fallen by at least 
25%, and the scheme's viability had become 
questionable. 

Fertilizer Materials.—Nine international 
companies were placed on a short list of 
potential candidates by Petrochemical In- 
dustries Co. (PIC) to design, supply, erect, 
and commission a new hydrogen recovery 
unit at PIC’s ammonia complex. The system 
would process waste gas to recover hydro- 
gen, thereby enabling PIC to produce extra 
ammonia more efficiently. 


MINERAL FUELS 


Petroleum.—Production.—KOC an- 
nounced the need for a contractor to con- 
struct a KOC-designed central water injec- 
tion plant on a turnkey, lump sum basis. 
The 100,000 bbl/d system would serv- 
ice 13 oil wells, and water would be obtained 
from 5 aquifer wells between 610 and 2,440 
meters deep, within 1 kilometer of the plant 
site. 

Refining.—Modernization of the Mina 
Abdullah refinery was scheduled for com- 
pletion by the end of 1987. The project, 
which began in 1988 by Kuwait National 
Petroleum Co. (KNPC), would raise the 
refinerys capacity from 75,000 bbl/d to 
200,000 bbl/d. It would also enable the 
refinery to process crude oil into a wide 
variety of high-quality products and would 
reduce to à minimum the production of 
heavy fuel oils. The refinery's existing units 
were being upgraded. Although 15 new 
units and 17 ancillary units were under 
construction, a sea island and oil products 
export facilities were also being con- 
structed. In addition, a new pipeline net- 
work would connect Kuwait's three refin- 
eries Mina al-Ahmadi, Mina Abdullah, and 
Shuaiba for product exchanges. Kuwait's 
refining capacity was expected to rise from 
545,000 to 670,000 bbl/d, which would be 
about 66% of Kuwaiti crude oil production. 


KNPC contracted with Santa Fe Braun 
Co., the engineering subsidiary of KPC, for 
feasibility studies to upgrade the fluid cata- 
lytic cracker unit, a new methyl tertiary- 
butyl ether and alkylate units for Mina al- 
Ahmadi refinery. Maintenance of instru- 
mentation, control systems, and telecommu- 
nications at the refinery was to be provided 
by M. W. Kellogg Co. under a new contract 
with KNPC. KNPC received 13 bids for a 
contract to build a petroleum products tank 
farm and distribution system in south Ah- 
madi. 

KOC announced that 15 international 
companies prequalified for a turnkey con- 
tract to upgrade and install gas-oil separa- 
tor trains, install crude oil dehydration and 
desalting facilities and storage tanks, and 
perform associated mechanical and electri- 
cal work. 

KNPC agreed that the Aden, South Yem- 
en, refinery would process 20,000 bbl/d of 
Kuwaiti oil, an increase over the previous 
10,000 bbl/d. 

Petrochemicals.—Petrochemical Indus- 
tries Co.'s (PIC) polypropylene plant, which 
was proposed in 1985 for construction in 
Shuaiba, was put on hold until KNPC 
decided to expand the fluid catalytic crack- 
ing unit at Mina al-Ahmadi refinery. The 
expansion would allow 25% to 30% more 
polypropylene to become available for PIC's 
plant. 

PIC awarded a $1.6 million contract to 
Lurgi of the Federal Republic of Germany 
to install a purge gas hydrogen recovery 
unit that will recover hydrogen from waste 
gas from three ammonia plants at the 
Shuaiba fertilizer complex, thereby ena- 
bling PIC to produce extra ammonia more 
efficiently. VEB Komplette Chemieanlagen 
Dresden of the German Democratic Repub- 
lic designed the cryogenic technology and 
equipment to be used. 

Mitsubishi Heavy Industries received a 
$2.2 million contract to supply two reactors 
for the Shuaiba urea plant by July 1988. 

Transportation.—Santa Fe Braun Co., 
completed its feasibility studies for two 
versions of a Kuwait-Yanbu pipeline that 
would allow Kuwait to reduce its reliance 
on the gulf as an export channel. The 
favored plan was to link a 42-inch, 500,000- 
bbl/d oil line from Kuwait to pumping 
station No. 3 on Saudi Arabia's east-west 
pipeline, but detailed cost estimates were 
required. The Government's interest in the 
project increased as a result of three fires 
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that started nearly simultaneously in Janu- 
ary at an oil well and gathering center in 
the Maqwa Oilfield, at the Sea Island super- 
tanker terminal, and later because of a 
missile hit at Sea Island. Kuwait had a fleet 
of 22 tankers and chartered nearly 70 ships 
to carry its exports of crude oil and refined 
products. Since the start of the Iran-Iraq 
war, over 41 Kuwaiti-owned and chartered 
ships have been damaged while crossing the 
Persian Gulf, and one-half of the Kuwaiti 
tanker fleet was put under the U.S. flag and 
the protection of the U.S. Navy in June. 

The Kuwait Oil Tankers Co. (KOTO), a 
subsidiary of KPC, agreed to pay $132 
million to the South Korean Samsung Ship- 
building Co. for the construction of six new 
products tankers; two with a capacity of 
120,000 deadweight tons (dwt) and four of 
85,000 dwt. Delivery was scheduled for 1988 
to coincide with the completion of work on 
the modernization and expansion of Ku- 
wait's oil refineries at Mina Abdullah, Mina 
al-Ahmadi, and Shuaiba. 

KOTC's very large crude carrier (VLCC) 
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Kazimah was converted to a very large 
products carrier (VLPC), and became the 
world's largest products carrier at 294,700 
dwt. The Kazimah would normally carry 
naphtha, gasoline components, jet fuel 
and/or fuel oil to Kuwait's European mar- 
= network, but it can carry crude oil if 
to Kuwaiti refineries in the 
Netherlands, 15,000 bbl/d, and Denmark, 
57,000 bbl/d. The 285,500-dwt VLPC Al- 
Funtas was similarly converted from a 
VLCC in 1988 and has been to deliver 
combined cargos of crude oil, haphtha, and 
fuel oil to the Netherlands. KOTC was 
planning to convert its 263,700-dwt Al- 
Faiha soon. | 
KOTC sold its only liquefied natural gas 
carrier, the 125,000-ton Al-Rawdatain to a 
Liberian buyer. 


l Physical scientist, Division of International Minerals. 

20i] and Gas Journal. Sept. 1987, p. 21. 

Where n , values have been converted from 
Kuwaiti dinars ) to U.S. dollars at the rate of 
KD0.30085 — SUP (1985), KD0.29054=US$1.00 (1986), 
KD0.2825 = US$1.00 (1987). 


\ 
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The Mineral Industry of 
Liberia 


By David J. Ellis! 


Liberia's iron ore exports, which account- 
ed for more than 5096 of export revenue, 
decreased as a result of a midyear cutback 
in production by LAMCO Joint Venture 
(LJV), the larger of the two remaining iron 
ore producing companies in Liberia. LJV's 
reserves were expected to be exhausted by 
1990, so the development of fresh reserves 
had been a priority for LJV management 
and the Government of Liberia. The best 
solution for Liberia lay in the possibility of 
using existing LJV infrastructure to exploit 
the Mifergui-Nimba iron ore deposits on the 
border between Liberia and Guinea. A final 


decision on the project was still pending at 
yearend 1987 despite frequent meetings be- 
tween representatives of the Governments 
of Guinea, Liberia, and Nigeria, and despite 
the urgency of the project in light of LJV's 
dwindling iron ore reserves at its current 
operations near Yakepa. 

Small-scale exploitation of alluvial gold 
and diamonds continued, as did the explora- 
tion of a hard-rock gold deposit at Kle Kle 
by Equinox Resources Ltd. of Canada. Amo- 
co Liberian Oil Co. withdrew its drilling rigs 
after completing four unsuccessful offshore 
wells. 


PRODUCTION AND TRADE 


Exports of iron ore remained the main- 
stay of Liberia's economy, despite the de- 
crease in both production and shipments. 
Total production and exports declined 1096 
and 7%, respectively, compared with 1986 
levels. Bong Mining Co. (BMC) showed a 
slight improvement over the previous year, 
with production of 7.15 million tons and 
exports of 7.31 million tons (versus produc- 
tion of 7.14 million tons and exports of 6.92 
million tons in 1986). 

LJV's midyear production cutback was 
reflected in decreases of almost 2096 in both 
production and exports, compared with 
those of 1986. LJV's reported production of 
6.595 million tons of iron ore was the lowest 
since its operations started in 1963. 

The Federal Republic of Germany was 
the principal market for Liberian iron ore, 
purchasing 40% of total exports. The other 
major recipients were, in descending order, 
Italy, 24%; France, 8.6%; Belgium, 6.9%; 


and the United States, 6.6%. 

Gold and diamonds were the only other 
minerals with a notable role in Liberia's 
economy. However, most production was by 
independent producers working alluvial de- 
posits, and a large percentage of total pro- 
duction was never recorded. Official exports 
of gold were estimated to be about 15,000 
troy ounces, compared with a little over 
20,000 troy ounces the previous year. The 
actual amount of diamonds exported legally 
was probably about 250,000 carats (industri- 
al and gem quality combined). 

As is evident from iron ore exports, West- 
ern Europe and the United States remained 
Liberia's main trading partners. Although 
Liberia maintained a trade surplus in 1987, 
there continued to be a deficit of over $100 
million on the overall balance of payments. 
This deficit was a reflection of loan pay- 
ments coming due at the same time as 
private capital outflows maintained high 
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levels. The outflow of capital led to a scarci- 
ty of U.S. dollars (ostensibly set at par with 
the Liberian dollar) and the development of 
an unofficial dual currency system, where 
the Liberian dollar was worth, on average, 
about 50% of its U.S. counterpart. The 
Liberian Government continued to mint 
new Liberian currency to cover payrolls for 
civil servants and other domestic obliga- 
tions. The amount of Liberian currency in 
circulation increased fivefold between 1984 
and 1987. 
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The high budget deficit and Liberia’s 
inability to service its swelling debt burden 
caused the International Monetary Fund 
and the International Bank for Reconstruc- 
tion and Development (World Bank) to sus- 
pend services to Liberia in 1987. Negotia- 
tions between these two organizations and 
the Government of Liberia continued in the 
hope of improving Liberia’s fiscal controls 
to the point where new loan credits would 
become available. 


Table 1.—Liberia: Production of mineral commodities 


Commodity? 1983 1984 1985 1986” 1987° 

Cement, hydraulic thousand metric tons 85 84 95 97 90 
Diamond:? 

Gem 2.6 DRE thousand carats_ _ 132 108 66 63 60 

Industriallllaa ____ do... 198 132 72 189 190 

Total do- 330 240 138 252 250 

Golde troy ounces. _ 15,400 210,500 24,900 220,100 15,000 

Iron ore thousand metric tons 14,937 15,100 15,318 15,295 313,742 


*Estimated. Preliminary. 


1In addition to the commodities listed, a variety of crude constrcton materials (clays, sand and gravel, and stone) were 
produced, but available information is inadequate to make reliable estimates of output levels. 
Figures are based on gold taxed for export and may include gold produced outside Liberia. 


* Reported figure. 
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METALS 


Gold.—Equinox Resources continued dia- 
mond driling on the Kle Kle property 
northwest of Monrovia. This was the only 
ongoing hard-rock investigation in Liberia. 
Three other operations were reported to be 
conducting small-scale exploration and pro- 
duction on alluvial concessions, and there 
were numerous independent claims opera- 
tors working on various gold-bearing 
streams. 

Iron Ore.—The year began inauspicious- 
ly for the iron and steel industry in general, 
as iron ore prices slumped yet again early in 
the year, and there were reports of steel 
mill closures in Europe. The increased use 
of very large combination carriers (ships of 
more than 150,000 deadweight tons) and 
ultralarge combination carriers (ships of 
more than 300,000 deadweight tons) seem- 
ed to give a market edge to Australian and 
Brazilian iron ore producers? In March, 
there were media reports of attempts by 
Gränges International Mining AB (Sweden), 
the manager of LJV, to declare 


bankruptcy and shut down its Libe- 
rian operations. À decline in European sales 
had led to formation of a stockpile at the 
port of Buchanan, and with lower iron ore 
prices LJV's income had decreased to less 
than operating cost. After meetings be- 
tween Gränges representatives and mem- 
bers of the Liberian Government, it appear- 
ed that the reports of bankruptcy resulted 
from a misunderstanding, although it was 
acknowledged that LJV was having finan- 
cial difficulty. Several short-term alterna- 
tive solutions were proposed by LJV man- 
agement, and counterproposals were ten- 
dered by the Liberian Government. A tech- 
nical committee was formed to consider the 
alternatives and to report findings at LJV's 
midyear board meeting. There were two 
alternatives. The first was increasing out- 
put to capacity for the remainder of 1987 
and suspending mining operations in 1988 
while supplying customers with stockpiled 
material. The second was cutting produc- 
tion to 4 million tons per year through 1989, 
in conjunction with implementing further 
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cost-saving measures and some work force 
reductions. The latter option was chosen 
because it affected fewer jobs, and produc- 
tion was curtailed for the remainder of 
1987. 

Meanwhile, several rounds of meetings 
and negotiations between committed and 
potential investors in the prospective 
Mifergui-Nimba iron ore project were held 
during the year. The Governments of Guin- 
ea, Liberia, and Nigeria; LJV; and the 
Bureau de Recherches Géologiques et Min- 
iéres (BRGM) of France were principal in- 
vestors in the project and were trying to get 
the balance of the funding from sources 
such as the World Bank, the International 
Finance Corporation, the European Invest- 
ment Bank, and Caisse Centrale de Cooper- 
ation nomique of France. The major 
obstacle to implementation of the joint ven- 
ture was that few European steel mills 
would commit to long-term contracts for the 
ore. The reasons for this reluctance were 
rooted in the depressed state of the steel 
market and the ability of Australian and 
Brazilian producers to supply bulk loads of 
iron ore at competitive prices. 

As a result of negotiations held during an 
April LJV board meeting, LJV and Société 
de Coopération Miniére et Industrielle (So- 
comin), a subsidiary of BRGM, were com- 
missioned to prepare a new feasibility 
study; the results provided at LJV's June 
board meeting recommended an output of 
12 million tons of ore beginning in 1990, 
with 10 million tons of ore from Guinea and 
2 million tons of upgraded ore from Toka- 
deh in Liberia. The capital cost was still 
estimated to be about $300 million. Since 
LJV's currently exploited ore bodies were 
expected to be worked out by 1990, and 
construction work to get the Mifergui- 
Nimba project ready for production would 
take 2 years, it was considered imperative 
to begin work on Mifergui-Nimba by year- 
end to avoid a break in service to LJV's 
customers. 

Another possibility, which had long 


been considered as an alternative to the. 
Mifergui-Nimba project, was the use of 


BMC processing facilities for the upgrading 
of LJV’s Western Reserve area ore. The 
Western Reserve included ore bodies at 
Mount Gangra, Mount Tokadeh, and Mount 
Yuelliton, west and south of current LJV 
operations at Yakepa, which were esti- 
mated to contain over 500 million tons of 
iron ore with an average grade of slightly 
over 50% Fe. Infrastructure necessary to 
implement the project would include a 112- 
kilometer rail link between the existing 
LJV railroad and BMC's processing facili- 
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ties. As wos the case with the Mifergui- 
Nimba scheme, financing was the stum- 
bling block of the project, with development 
costs estimated to be about $150 million. 

BMC had a much more stable year owing 
to a fixed market for its iron ore. BMC was 
owned by a steelwork consortium of compa- 
nies in the Federal Republic of Germany 
and Italy, represented by purchasing agents 
Rohstoffhandel GmbH and Societa Finan- 
ziaria Siderürgica S.p.A., respectively. 
These Western European firms had long- 
term contracts for BMC iron ore and provid- 
ed the market for all of BMC’s output in 
1987. 

In November, it was announced that the 
European Economic Community gave Li»e- 
ria $50 million for the purchase of rew 
equipment to be used in the development of 
a new ore body by the BMC. This aid was 
part of a $110 million modernization pro- 
gram, instigated by the Liberian Govern- 
ment, which would allow BMC to continue 
operations into the early part of the 21st 
century. 

There was no change in the status of the 
National Iron Ore Co. (NIOC) mine, which 
closed in 1985, despite Liberian media re- 
ports of negotiations for a reopening of the 
mine in Grand Cape Mount County. About 
150,000 tons of NIOC iron ore stockpiled at 
Monrovia remained in financial and legal 
limbo. 

Scrap.—Third World Shipbreaking Inc., 
which started operations in Liberia in 1986, 
announced plans for construction of an 
18,000-ton-per-year steel-rolling mill. Pre- 
liminary production was scheduled to begin 
in mid-1987 using stockpiled scrap. 
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Amoco Liberian Oil, which had been ex- 
ploring for oil off the coast of Liberia, 
withdrew its operations in December 1986 
after drilling four unsuccessful wells. 

Following the cancellation of an agree- 
ment made in 1986 between the Govern- 
ment of Liberia and two United States- 
based consortia for the privatization of the 
Liberian Petroleum Refining Co. (LPRO,), it 
was announced in September 1987 that 
Linkoil International of Dallas, Texas, 
would take over the LPRC. Linkoil was 
chosen from a group of approximately 20 
interested investors and was slated to as- 
sume responsibility for the rehabilitation of 
the LPRC refinery at Monrovia, which clos- 
ed in 1983 because of cost overruns. 


1Physical scientist, Division of International Minerals. 
ot Bulletin Monthly (London). No. 194, Feb. 1987, 
pp. 


The Mineral Industry of Libya 


By Thomas O. Glover! 


Libya's economic situation continued its 
downward trend during the year. Crude oil 
production, accounting for most of Libya's 
foreign exchange, fell by over 596 from that 
of 1986. Crude oil sales and prices also fell 
during 1987. The United States continued 
trade, financial, and other sanctions against 
the country. 

Libya dropped from second to third place 
among African oil producers. Nigeria con- 
tinued to be the top oil producer with 
Algeria moving up to second place. Libya 
had reserves of 21 billion barrels by year- 
end, most of which were high-quality light 
crudes. At present rates of production, re- 
Serves were in excess of 50 years. 

Owing to declining oil production and 
prices, Libya's gross domestic product (GDP) 
was estimated at $17.9 billion? compared 
with $18.6 billion in 1986. Oil accounted for 
approximately 50% of the GDP and 99.9% 
of all export earnings. Libya, in response to 
dwindling Government revenues from oil 
exports, instituted austerity measures that 
included a restrictive budget during 1987. 
The country allocated $453.4 million for 
development. This amount was 15% less 
than in 1986, and consequently, some infra- 
structural projects suffered. Imports were 
further curbed by 2.8% from 1986 imports. 
The devaluation of the Libyan dinar in 
March 1986 led to further inflationary pres- 


sures during 1987. 

Libya responded to losses in foreign ex- 
change, owing to slumping oil revenues, by 
attempting to increase productivity in the 
agricultural and cement industries. Al- 
though the agricultural industry remained 
sluggish, cement production rose by 30% 
more than that produced in 1986. The value 
of cement also increased during the year. 

The great manmade river (GMR) project, 
a 600-kilometer twin pipeline extending 
from artesian fresh water wells in the 
southwestern desert to northern Libyan 
agricultural centers near Tripoli, contin- 
ued to progress. Work started on the 15- 
megawatt Sarir power station, an integral 
part of phase 1 of the GMR project. The 
power station project, valued at $59.5 mil- 
lion, was awarded to Japan’s C. Itoh & Co. 
Ltd. in 1986; however, the project could not 
begin owing to delays in arranging a cash 
payment. The work was expected to be 
completed in approximately 18 months. 
Phase 2 of the GMR project, valued at 
$1,800 million, was put off until 1988. An- 
other water project, slated to commence in 
1987, at a cost of $63.3 million, was building 
a desalination plant at Al-Marj. At yearend, 
the project had not commenced owing to the 
financial constraints. Payment was to be 
made in oil. 


PRODUCTION AND TRADE 


Libya’s principal sources of foreign ex- 
change continued to be its exports of crude 
oil and petrochemical products. Production 
of crude oil was 1,007,000 barrels per day 
(bbl/d), a decrease of 5.5% less than that of 
1986. Libya required support and technolo- 
gies from other Western countries for its 
exploration and production of crude oil. 


Libya's crude oil production for the year 
exceeded by approximately 596 its quota of 
955,000 bbl/d set by the Organization of 
Petroleum Exporting Countries (OPEC). 
The quotas applicable to the various pro- 
ducing companies were approximately as 
follows, in barrels per day: 
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Waha (formerly Oasis Oil Co. of Libya 
Inc.) in partnership 88 the Libya 


National Oil Co. (LNOC) )) 335,000 
Arabian Gulf Paploration Co. (AGECO), 
Umm al-Jawab. (LNOC for crudes 
from the Akmna and Sarir Fields) 300,000 
Azienda Generali Italiana Petroli S.p.A. 
(AGIP) with LNOC __________-~ 110,000 
Zueitina (formerly Occidental Petrole- 
um 5 with LNOMMMWW 90,000 
Sirte Oil Co. (formerly Esso Sirte 
Oil Co) with LNOMWWd _- 60,000 
ene (formerly Mobil Oil Libya Ltd.) 
hLNOC.. os vL Ee ESAE 50,000 
Wintershall EE ois an aaa alt 8 8,000 
Aquitaine Grouͥů ~~ 2,000 
777. 8 955,000 


In 1987, the United States renewed the 
trade boycott against Libya that originated 
as an Executive order issued on January 7, 
1986. The order virtually banned all direct 
economic activities between the United 
States or U.S. nationals and Libya. The 
impact of the trade boycott on Libya was 
minimal owing to the extensive alternative 
foreign sources of oilfield equipment, serv- 
ices, and supplies. Because other countries 
did not join the United States on the trade 
boycott of Libyan oil, the Libyan Govern- 


ment was able to sell all the oil it produced 
to other foreign countries. 

Libya continued to barter its oil for much- 
needed goods and services. Turkey agreed to 
accept up to 5 million tons of crude oil 
during the year to settle overdue construc- 
tion bills, and in exchange for Libya’s fu- 
ture purchases of iron and diesel oil. Libya 
and Malta were also involved with bar- 
tering of goods and oil. Under the barter, 
Libya exported crude oil to Malta worth $60 
million. Under another barter .ugreement 
worth $60 million, Uganda would receive 
cement, fertilizer, gypsum, and oil from 
Libya for Uganda’s agricultural products. 
The oil from Libya would amount to 75% of 
Uganda’s oil imports. Libya was scheduled 
to supply Sudan with 600,000 tons of crude 
oil during the year. Libya was scheduled to 
barter oil to Sweden’s Armerad Betong 
Vagforbattringar AB to service a debt from 
several construction projects carried out in 
Libya. Under this agreement, Libya was 
scheduled to deliver $9 million worth of oil 
to Sweden by the end of the year. 


Table 1.—Libya: Estimated production of mineral commodities! 


Commodity? 1983 1984 1985 1986” 1987 
Cement, hydraulic thousand metric tons_ — 5,000 6,000 6,500 32,077 32,700 
Gas, natural: 
Gross million cubic feet. 258,000 295,000 292,000 292,000 292,000 
Marketed” Bt a 86 do— 150,000 150,000 150,000 150,000 150,000 
„ thousand metric tons 180 180 180 180 180 
Iron and steel: Steel, crude_ __ _ —— metric tons 10,000 10,000 10,000 10,000 10,000 
Eine housand metric tons- 260 260 260 260 260 
Nitrogen: N content of ammonia _ — _ ~~ — \ 445 494 411 411 411 
Petroleum 
Crude thousand 42-gallon barrels_ — 1404, 785 1405,515 392,375 389,090 367,555 
Refinery products: 
NaphtaaanaKkKk do— 4,000 4,000 6,000 6,000 6,000 
Gasoline do 5,000 5,000 7,000 7,000 7,000 
Kerosene and jet fuel do- 7, 000 7,000 11,000 11,000 11,000 
Distillate fuel olli do...- 10,000 10,000 15,000 15,000 15,000 
Residual fuel oil do____ 10,000 10,000 15,000 15,000 15,000 
Ghee ee do... __ 600 600 1,000 1,000 1,000 
Refinery fuel and losses do 900 900 2,000 2,000 2,000 
eil! é do- 37,500 37,500 57,000 57,000 57,000 
Sl! ³ĩ et thousand metric tons 12 12 12 12 12 
Sulfur, byproduct of petroleum and natural gas 
do— 14 14 14 14 14 


Preliminary. Revised. 


1Table includes data available through May 25, 1988. 
of construction materials (sand and gravel, crushed stone, brick, and 


In addition to the commodities listed, a variet 


tile) is produced, but available information is in equate to make reliable estimates of output levels. Natural gas liquids 
are also produced but are blended with crude petroleum and are reported as part of that total. 


3Reported figure. 
*Excludes gas reinjected into reservoirs. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Zuwarah aluminum 
metal plant construction near Tripoli, initi- 
ated in mid-1985, remained on hold for the 
second consecutive year owing to Libya’ 8 
poor economic condition. 

Iron and Steel.—The Misurata iron and 
steel plant, the largest single industrial 
enterprise in Libya, failed to startup during 
1987 as planned. The plant's phase-1 start- 
up was awaiting Government approval of 
the operating budget. The $6 billion com- 
plex was expected to commence operations 
in 1988, which makes it several years be- 
hind schedule. The plant, scheduled to em- 
ploy more than 5,000 people, was expected 
to be one of the largest in the Arab world. 

The Misurata iron and steel plant, 130 
miles east of 'Tripoli, will cover an area of 
21.6 square miles when both phases of 
construction are completed. Phase 1, await- 
ing startup in 1988, occupies only 4.6 square 
miles of the tetal plant area and has a 
designed annual capacity of 1,324,000 tons 
of liquid steel. When phase 2 is completed, 
the annual capacity of the entire plant will 
be 6,324,000 tons. The plant was designed to 
handle feed containing either 100% iron 
oxide pellets or 60% pellets and 40% lump 
ore, which could be furnished by Brazil or 
Sweden. Libyan natural gas was to be used 
to reduce the imported pellets. 


INDUSTRIAL MINERALS 


Cement.—Libyan cement production in- 


creased 30% more than 1986 production to 


2.7 million tons. The value increased by 
46% to $139 million. Studies have been 
completed on using natural gas rather than 
fuel oil to heat kilns and on computerizing 
operations. Studies are also under way on 
the construction of a plant to produce ce- 
ment bags. Plans are being formulated to 
standardize cement prices in Libya. Libyan 
cement was used in the production of pre- 
stressed cement pipe for the GMR project. 
The pipe was manufactured at al Brega and 
Sarir. 

Gypsum.—A five-member Scandinavian 
consortium planned to revive a gypsum 
project in Libya this year. The $50 million 
extraction and processing scheme had been 
delayed by security concerns in Libya. The 
project called for setting up a gypsum mine 
and processing plant near Tripoli. Annual 
production of 300,000 tons was planned for 


the mine. The project was to be partly 
financed through an oil barter arrange- 
ment. 

Limestone.—A $38.2 million contract to 
develop the Sedada dolomitic limestone 
quarry in Libya was awarded to Turkey’s 
Sezai Turkes-Feyzi Akkaya. The company 
was scheduled to develop the on-site facili- 
ties. The 2.7-acre site was scheduled to 
produce 705 tons of dolomitic limestone per 
day after the 20-month contract was com- 
pleted. The raw dolomitic limestone was 
scheduled to be utilized by the Misurata 
iron and steel complex. The method of 
payment for the $38.2 million project called 
for neither oil barter nor deferred payment. 


MINERAL FUELS 


Natural Gas.—An agreement was reach- 
ed between Libya and Turkey on setting 
up a liquid natural gas (LNG) plant as a 
joint venture during the year. Algeria, Lib- 
ya, and Tunisia have agreed to set up a joint 
company to build a natural gas pipeline 
among the three countries. It was reported 
that it was cheaper for Libya to import 
Algerian natural gas than to increase the 
use of its own resources. Libya was schedul- 
ed to purchase 3.0 to 3.5 billion cubic meters 
per year of Algerian natural gas. Because of 
the age and condition of the Libyan plants 
Spain’s Enagas was unwilling to renew 
Libya’s LNG contract that expires in 1992. 
Libya’s LNG supplies to Spain may be 
replaced by Soviet supplies of 1.0 to 1.5 
billion cubic meters of LNG annually for 20 
years. 

Petroleum.—Exploration.—An agree- 
ment to set up a joint geophysical and oil 
exploration program between Libya and 
Algeria was signed by both parties on No- 
vember 11, 1987. The agreement also called 
for Algerian natural gas sales to Libya. The 
Libya National Oil Co. (LNOC) has discover- 
ed oil in the offshore area near the Province 
of Benghazi for the first time. Further 
exploration was planned for the near fu- 
ture. LNOC has sunk 45 exploratory wells 
offshore with several oil and gas discoveries. 
The most important of the discoveries was 
the Bouri Field, scheduled to come on- 
stream in May 1988 at a preproduction cost 
of $2 billion. To keep within its quota, which 
was set by OPEC, the Bouri Field was set to 
maximize output at 50,000 bbl/d over the 
next 2 to 3 years. 

Production.—The African Petroleum Pro- 
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ducers Association (APPA) was formed in 
January 1987 by eight African oil exporting 
countries: Algeria, Angola, Benin, Camer- 
oon, Congo, Gabon, Libya, and Nigeria. 
Algeria, Gabon, Libya and Nigeria also 
belonged to OPEC. Nigeria, the major pro- 
ducer in APPA, was responsible for forming 
the association. Libya was the third-ranked 
producer of APPA, producing 1,007,000 
bbl/d in 1987. Only Nigeria and Algeria 
produced more oil than Libya. APPA repre- 
sents about 80% of the total African oil 
production. Libya resumed supplying sub- 
stantial volumes of crude oil to the Soviet 
Union after more than a year of disruption. 
The deliveries resumed in October 1987, 
averaging 80,000 to 100,000 bbl/d. Libya's 
oil revenues for 1987 were estimated to be 
$5.6 billion, up approximately 17% from 
that of 1986. Libya supplied 15% of Italy's 
oil needs during the year. 
Refining.—Libya's three oil refineries 
had a throughput crude oil capacity of 
829,400 bbl/d, with catalytic cracking ac- 
counting for 14,600 bbl/d. Exports of refin- 
ery products to the European Economic 
Community increased during the year com- 
pared with exports in 1986. Libya requested 
bids from various countries for design, pro- 
curement, and construction supervision of 
the Azzawiya oil refinery renovation. Sever- 
al companies returned offers; however, by 
yearend, no action had been taken by Libya. 
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The refinery commenced operation as a 
120,000-barrel-per-day unit in 1977, and it 
has added an additional capacity of 60,000 
bbl/d. Crude supplies were piped from the 
onshore El Hamma and Emgayet Fields. 
The refinery was also close to the offshore 
Bouri Field, which was being developed. 

Petrochemicals.—Petrochemical exports 
from Libya to 22 countries increased by 6% 
in 1987 to 2.4 million tons. New petrochemi- 
cal customers in 1987 were Colombia, Hong 
Kong, Peru, and the Philippines. European 
traders took the first cargoes of ethylene 
from the new Ras Lanuf petrochemicals 
complex. The first phase of the complex was 
commissioned in April 1987. The new plant 
had a rated capacity of 330,000 tons per 
year. The second phase of the petrochemical 
complex, put out for bids in 1987, contem- 
plates the production of benzene, butadiene, 
methyl tertiary butyl ether, polyethylene, 
and polypropylene. No capacities have been 
disclosed. Libya was looking to Europe for 
technology to run the new proposed second 
phase. The cost of the proposed second 
phase was $300 to $400 million. By yearend, 
15 international contractors were prequali- 
fied. 


Physical scientist, Division of International Minerals. 


Where n , values have been converted from 
dinars ) to US. dollars at the rate of 
3127 US$1.00. 


Middle East Economic Survey (Nicosia, Cyprus). V. 30, 
No. 19, Feb. 16, 1987. 


The Mineral Industry of 
Madagascar 


By Kevin Connor! 


Commercial mineral production on the 
island nation remained, in order of impor- 
tance, graphite, chromite, semiprecious 
Stones, and mica. Other major mineral com- 
modities produced, for local consumption, 
were cement and refined petroleum prod- 
ucts. The mineral industry continued to 
produce small tonnages of a variety of 
industrial minerals for domestic consump- 
tion. Kraomita Malagasy, a Government 
parastatal, remained the only chromite pro- 
ducer on the island in 1987, with its sole 
operation at Andriamena. The state agency 
continued to suffer from severe technical 
and financial problems. QIT-Fer et Titane 
Inc. (QIT) of Montreal, Quebec, Canada, 
which signed a joint-venture agreement 
with the Government of Madagascar in 
early 1986, was continuing throughout the 
year with its project for the development of 
titanium-bearing sands along the island's 
southeast coastline. The Government of 
Madagascar spent approximately 17% of its 
public investment budget on the minerals 
sector in 1987. The Government's plans for 
1988 were to double this proportion. 

Government Policies and Programs.— 
The U.S. Trade and Development Program 
(USTDP) in March awarded a grant to 


Madagascar to further study the feasibility 
of a ferrochrome plant at Moramanga near 
the Andriamena chromite deposits and 
nearby Andekaleka hydroelectric dam. The 
estimated funding level of the grant was 
$400,000. Although the USTDP expressed 
continued interest in a proposal for plati- 
num exploration, originally presented in 
1986 to the USTDP by Madagascar's Office 
Militaire National pour les Industries 
Strategiques (OMNIS), no agreement for 
funding the project had been reached by 
yearend. The platinum proposal would in- 
volve exploration in the Andriamena area 
where the country's chromite mines were 
located. Interest in this project was also 
expressed by the French agency, Bureau 
de Recherches Géologiques et Miniéres 
(BRGM). OMNIS was hopeful of eventually 
forming a joint venture with a private firm 
to develop any commercial platinum depos- 
its discovered. 

French and U.S.S.R. funding and techni- 
cal assistance in the search for precious 
metals continued, as did financial assist- 
ance from the International Development 
Agency of the World Bank, for evaluating 
the development potential of the Tsimiroro 
tar sands. 


959 


MINERALS YEARBOOK, 1987 


PRODUCTION AND TRADE 


Madagascar's chromite production in- 
creased by more than 2096 compared with 
1986 levels. However, it was still only ap- 


proximately one-half of the chromite ore 


produced annually by Kraomita Malagasy 
in the 1970's. Exports of chromite ore and 
concentrate were steady, approximately 
matching production levels. A total of 
96,227 tons of chromite concentrates was 
sold at an approximate value of $4 million.? 
Graphite production and exports were 
Steady, with export receipts estimated at 
$5.5 million. The total value of exports for 
the ornamental and semiprecious stones 


was estimated to be more than the mica 
trade, which was reported to be about 
$300,000 for the year. Madagascar contin- 
ued to export small quantities of scrap 
metal, salt, abrasives, and cement. Also, as 
in previous years, small quantities of by- 
products from the country's sole petroleum 
refinery at Tamatave were exported to 
neighboring islands. Export receipts from 
mineral commodities produced continued to 
represent less than 1% of the country's 
gross domestic product and less than 5% of 
all export receipts. 


Table 1.—Madagascar: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 19865 1987* 
METALS 
itot ERE RENE T RON ERE kilograms.. .. 25,000 25,000 9,000 10,000 10,000 
Beryllium: Beryl in quartz, concentrates, 
industrial and ornamental 1121 46 x 
Chromium: Chromite concentrate, gross weight 45,129 59,765 127,415 82,910 3106,600 
Gold, mine output, Au content troy ounces. — 110 18 1 18 1 
INDUSTRIAL MINERALS 
Abrasives, natural, (industrial only)? 
ams. — 7,000 10,000 10,000 10,000 10,000 
Cement, hydraulic* C111 ̃̃ ' 5,000 85,000 35,000 35,000 35,000 
Clays, kaolin““““n“nk un 2, 500 2,500 36,367 6,000 31,427 
Feldspat kilograms . _ 1,800 1,800 35,195 5,000 5,000 
Gem stones: 
Amazon ite do- 8.910 6,162 5,519 65,500 33,183 
Amethyst: 
Ge > A Sa 8 do- 15 10 11 €10 311 
Geodes . -- ------------—-—- do— 4, 300 4, 300 8,550 “9,000 9,000 
Citrinė cee bee eo Se do... 12 46 372 400 36 
Cordierite_________________ _ do____ 27 10 162 *800 3387 
Garnet. LLL „ do... 1,196 2,608 1,201 €1,500 1,500 
Tourmaline __——-----------—- do_ _ __ 7 2 2 2 2 
Graphite, all grades 13,557 13,973 13,971 16,187 313,169 
Mica, phlogopite 
Bl : JJ PEN AA S NC 28 26 25 100 325 
I n eu uere ĩ 619 623 500 1, 300 3300 
Splicing and akot 2 eel 72 71 64 8194 377 
.. ˙¹ . a eaae 719 720 589 1.594 3402 
Ornamental stones 
Agate -—--------------—- kilograms. _ 8,450 9,300 8,042 €8,000 314,034 
Apatite ___________________ do 3 3,500 3,500 *3,500 31.948 
Aragonite_______________________ 1,226 809 991 *1,000 3500 
Calcite e . ra teni dar AE 600 1,584 1,160 1, 000 32.934 
Celestine kilograms- 29,644 30,000 29,974 *30,000 34.365 
Malo eee eaten do____ 17,000 16,425 16,300 *16,000 319,730 
Labradorite - - --—----------- do— 7,847 2,740 14, 821 €15,000 324,320 
Other gem and ornamental 125 150 250 250 
Crystal -— -- ---------- kilograms. _ 5,283 82,467 32,500 *32,500 32,500 
Geodeeess ----- do— 3,000 2,970 3,000 93,000 9,000 
Hemotoid .. . do— 1,885 14,964 15,000 915,000 36,825 
Other ornamental |... ...... do... 1,200 6,397 6,500 *6,500 34.925 
Rose quartz do... 247,943 139,645 10,500 *50,000 377,980 
Smelting - - -----------——- do— 711,000 1,058,000 1,834,000 1, 000, 000 1,000,000 
Tourmaline-________________ do- 5231 26, 1,100 *1,000 3276 
Quartz, piezoelectric |... do— 51 145 150 150 150 


See footnotes at end of table. 
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Table 1.—Madagascar: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity* 1983 1984 1985 1986P 1987* 


INDUSTRIAL MINERALS —Continued 


ind iii 8 30, 000 30, 000 80,000 80,000 80,000 
ne 
Calcite, industrial! 2,000 2,000 2,000 2,000 2,000 
Dimension, marble, other 2,000 2,500 8,000 8,000 8,000 
Marble, cipoline |... 2222 c 100 113 85 *110 35 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Distillate fuel oil 
thousand 42-gallon Ie N 734 129 598 *600 600 
Gasoline do- 242 87 454 *450 450 
Kerosene and jet fue! do... 175 49 804 *300 800 
e eS ahn do— —_— 13 2 30 *30 80 
Residual fuel olli „ do— 1,026 142 729 *730 780 
Total do- 2,190 409 2,115 2,110 2.110 
*Estimated. 


PPreliminary. Revised. 
1Table includes data available through June 29, 1988. 
In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
sand and grave, and arenie) e are produced, but output is not reported, and available information is inadequate 
to make reliable estimates of output levels. 


Table 2.—Madagascar: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1985 
Commodit 1984 1985 : 
d United Other (principal) 
METALS 
Chromium: 
Ore and concentrate 26,824 21,211 -- China 13,798; Italy 5,549; Belgium- 
Luxembourg 5,498. 
e sins m Avere dpi E nee is 2 TUS All to Mauritius. 
Cop inc 0 
Scrap F di 8 du 13 10 NA. 
Unwrought 323%ö˙§;— 8 M 212 — All to Belgium-Luxembourg. 
Semimanufactures 
value, thousands $13 $2 — All for ship stores. 
Iron and steel: Metal: 
teel, primary forms do "S $1 $1 
mimanufactures: 
Bars, rods, angles, shapes, sections 1 1 -- All for ship stores. 
Universals, plates, sheets 189 126 7 F 8: ship stores 
Hoop and strip- --- EN 14 __ West Germany 1; ship stores 13. 
AN a- D eden eee "ER 1 Nm All for ship stores. 
Tubes, pipes, fittings 
value, thousands $1 $2 NT F $1; ship stores 
Lead: Metal including alloys, crap EM 10 10 
Tungsten: Metal including alloys, all 
0k oett oes 3) 2 da All for ship stores. 
Zinc: Metal including alloys, semi- 
manufactures ... value, thousands $1 $1,594 8 e $25; ship stores 
Other: Ores and concentrates... eas 76,211 m An to Japan. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice 
Ste s value, thousands $8 ET 
Artificial: Corundum .... 2 "- 
Sn and polishing wheels and 
~ ai TS value, thousands 681 Er 
l;... de LL TM 13 Da ited King : 
Clays, orudo—- IIZI ro id All to United dom 
Graphite, natural .. . 13,180 16,060 3,184 United Kingdom 6,530; West Ger- 
: m any 2,940. 
Lime ecaa ĩ AA tue 127 26 -- United Kingdom 13; France 5. 


See footnotes at end of table. 
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Table 2.—Madagascar: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1985 


Commodit 1984 1985 : 
d nies Other (principal) 


INDUSTRIAL MINERALS —Continued 


Mica: 

Crude including splittings and waste 523 471 61 Belgium-Luxembourg 375; France 26. 

Worked including agglomerated 

splittings ________________ 2 1 — All to West Germany. 
Precious and semiprecious stones other 
than diamond, natural 
value, thousands $643 $1,002 $363 West e ise; Reuni ; Japan $141. 
Salt and brine 8,612 11,216 A" France 4,861; Reunion 412; ship 
Stores 5,644 


manufactured ____________ NR 52 4 __ All to Mauritius. 
Stone, sand and gravel: 


worked _________________ "S 9 ec All to West Germany. 
imis and quartzite ------ nm 523 -— West Germany 396; Mauritius 127. 
d other metal-bearing .... 1,348 110 m All for ship stores. 
Sulfur: Sulfuric acid 49 17 — United Kingdom 12; Italy 2. 
Other: Crude _________________ 385 = 
MINERAL FUELS AND RELATED 
MATE 
Coal: Anthracite ______________~_ 69,689 m 
Petroleum refinery products: 
Gasoline, motor 42-gallon barrels. .. 9,444 5,542 -- Mainly for ship stores. 
Kerosene and jet fuel do_ _ __ 11,160 11,749 aes Do. 
Distillate fuel oil |... do... 49,721 71,004 Da Do. 
Lubricants_ —---------- do... 728 213,423 — Do. 
Residual fuel oil do- 35, 385 81.265 m Do. 


1Table prepared by Virginia A. Woodson. 
Unreported quantity valued at $5,000. 


Table 3.—Madagascar: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodi 1984 1985 : 
ty gue Other (principal) 
METALS 
Alkali and alkaline-earth metals 
value, thousands $4 ASS 
Aluminum: 
Ore and concentrate 197 PM 
Oxides and hydroxides --------- 10 9 — All from France. 
Metal including alloys: 
S oen eL. 34 9 x All from Comoros. 
Semimanufactures 187 311 (2 France 269; Hong Kong 28. 
Chromium: Oxides and hydroxides 5 24 24 
Copper: Metal including alloys, semi- | 
manufactures __-_____________ 66 54 (3) France 37; China 11. 
Iron ad steel: Metal: 
JJ CERE Sits, ne P 7 EM 
Pig i iron. cast iron, related mate- 
| 1 MEME 8 T 110 _. United Kingdom 107. 
Ferroalloys: Ferromanganese _ __ _ _ 60 95 s West Germany 75; France 20. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions ——-— eon E 7,610 4,154 18 dr ubt 3,400; Belgium-Luxembourg 
Universals, plates, sheets 11,966 9,952 23 France 8,983; Japan 287. 
Hoop and stri j 163 81 — France 76. 
Rails and accessories 403 2 -—- Mainly from U. S. S. R. 
Wire o ne ere we ut i ene 2,216 2,014 1 France 1,672; Mauritius 309. 
Tubes, pipes, fittings... 5,434 970 74 France 651 Italy 143. 
Oxide s 12 10 = France 9. 
Metal including alloys: 
Scrap ucc LE SS 2 — All from France. 
Unwrou ght 230 257 PM Do. 
Semimanufactures _________ 5 6 few Do. 
Magnesium: Metal including alloys, 
semimanufactures 
value, thousands $2 oat 


See footnotes at end of table. 
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Table 3.— Madagascar: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity 1984 1985 : I 
oe Other (principal) 
METALS —Continued 
Ore and concentrate, metallurgical- 
Ss Sahil ae Soe ete ( TN 2 — All from Hong Kong. 
e J; 86 76 90 — All from West Germany. 
c alue, thousands $1 $7 $1 France $5. 
Molybdenum: Metal including alloys all : 
r he zs 
Nickel: Metal including alloys, semi- 
manufactures __ value, thousan $1 $6 — Mainly from France. 
iere at ee ama including. 
oys, unwrought an y wroug 
Silver: Metal i luding all 8 ht M i dies d 
ver: Metal inclu oys, unwroug 
and y wrought _______ do... $5 $1 NA NA. 
Tin: Metal including alloys, semimanu- 
factus . a 4 1 -— Mainly from France. 
Titanium: Oxides zs 3 ee Mainly from West Germany. 
Tungsten: Metal including alloys, all 
forma uo 8 8 ON 
Zinc: 
Ore and concentrate E 445 — All from China. 
Metal inciucing alloys, 
on semimanufactures 98 25 -— All from France. 
Oxides and hydroxides 292 130 Ium Do. 
Base metals including alloys, all 
formé — cm 9 NS 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
et value, thousan 310 327 — West Germany 26 
Artificial: Co rundum ($) 88 — All from France 
Dust and powder of precious and semi- 
precious stones ec eng, ronis 
Grinding and lishing wheels "us 7 T m pi 
rin and po wheels an 
177 E ge Aare S 58 147 (3) North Korea 127; France 17. 
AE crude JJ ³˙1 med 70 2,099 NA NA. 
Barite and witherite 
value, thousands $2 ed 
id ich Gral bo 82 15 Mainly from Belgium-Luxembourg 
e nat rales — sn cu inly from ium- : 
Oxides and acids 
value, thousands. _ $3 T" 
ert soie eu 44,058 67,111 252 North Korea 31,310; U.S.S.R. 12,495; 
Kenya 8,717. 
Clays, crude _________________ - 1,071 10 t 8; France 1. 
Diatomite and other infusorial earth .. .. — 800 44 — All from France. 
ere and ; fluorspar, related materials "— 12 71 NA. 
Fe r materials: 
Crude, n.e.s ... value, thousands a $1 — All from China. 
Manufactured: 
Ammon ia 15 29 d France 27. 
Nitrogenouunss 7,050 10,063 — United Kingdom 6,506; France 2,753. 
Phosphaticc - 2, 429 ,204 m Belgium-Luxembourg 3, 3, 000; France 
Potassic. - - ------------- 5,742 2,529 700 Francs 1,421; Belgium-Luxembourg 
Unspecified and mixed 10,288 4,396 Hee France 9,846; Belgium-Luxembourg 
Graphite, natural . 4 EN 
Gypsum and plaster - - ----------- 2,002 5,491 — France 5,490. 
Limé qm V. Sees aie 396 -—  Belgium-Luxembourg 250. 
oo OH NT S A SE E 44 = 
Crude oe splittings and waste 2 7 ue All from France. 
Worked including agglomerated split- 
Tr ĩðͤ eos -— 1 -— All from Japan. 
ents, mineral: Iron oxides and 
ydroxides, processed- — - - - - - - —- — — Ga 18 iem France 17. 
Precious and semi Pana Stones other 
than diamond: 
due thousands 32 31 NA NA. 
Salt and brine _ o- $36 $7 — Netherlands $4; France $3. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 813 513 200 France 247; West Germany 50. 
Sulfate, manufactured l 2,166 2,705 16 France 1 965; West Germany 614. 


See footnotes at end of table. 
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Table 3.—Madagascar: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 . 
DC Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked ee 1 _. All from France. 
Werk. 9 E 
Gravel and crushed rocckc 21 M 
Quartz and quartzite _ mm 3 — Do. 
Sand other metal- bearing 1 3 = Do. 
ur: 
Elemental: Crude including native 
and byproduct _____________ 36 — 
Sulfuric acid. - 211 173 a France 127; Netherlands 25. 
Talc, steatite, soapstone, pyrophyllite __ 17 14 12 France 2. 
Other: Cruleq ṽ --- 462 319 bus Mainly from West Germany. 
N AND RELATED 
Asphalt and bitumen, natural! 26 zc 
Carbon black -—-------------—-- 71 187 — West Germany 74; Canada 60. 
Coal: Lignite including briquets _ _ _ _ _ _ 7,818 "m 
Coke and semicoke_ value, thousands $1 E 
Peat including briquets and litter we 4,303 NA NA. 
Petroleum: 
Crude. thousand 42-gallon barrels. . 718 1,443 -- U.S.S.R. 1,069; Saudi Arabia 373. 
Refinery products: | 
Liquefied petroleum gas 
do...- 81 10 -- Saudi Arabia 9. 
Gasoline, motor do- 1.226 617 S Aer 420; Yemen (Aden) 148. 
Mineral jelly and wax . do- 18 40 SC ina 26; West Germany 9. 
Kerosene and jet fuel do 323 154 mE Yemen (Aden) 89; Bahrain 33. 
Disillate fuel oil do... 682 392 9 Yemen a 244; Saudi Arabia 51; 
Lubricante — do...- 116 58 ($) Saudi Arabia 26; Kenya 18. 
Residual fuel oil _ _ _ _ _ do... 68 5 ied All from Mozambique. 
Bitumen and other residues 
do- 12 1 ( Mainly from France. 
NA Not available. 
Table prepared by Virginia A. Woodson. 
2Unreported quantity valued at $6,000. 
*Unreported quantity valued at $4,000. 
*Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Gold.—Throughout most of the year 
BRGM searched for alluvial gold in the 
east-central rivers of Madagascar using a 
lightweight dredge specially designed for 
shallow waters. The French agency was to 
explore the Amabatolampy-Andravoravo 
and Ilea-Ambositra regions. The explora- 
tion and feasibility work was supported 
through financial assistance from the 
French Government and technical assist- 
ance from BRGM. Both of the areas under 
investigation were south of Antananarivo 
and east of Antsirabe. The areas had been 
mined for gold around the turn of the 19th 
century, with recorded production totals as 
high as 2,000 kilograms per year. 

Titanium.—QIT of Canada continued 


with its plans to mine ilmenite from the 
Fort Dauphin area and ship it to Sorel, 
Quebec, Canada, where QIT's smelter at 
Richards Bay will process it into high-grade 
titanium. Early in the year, another large 
deposit of ilmenite was discovered on the 
company's concession in southeastern Mad- 
agascar. The new deposit lay beneath the 
already delineated 25-million-ton deposit on 
which mine plans were being developed. 
Estimated mining reserves were raised to 
60 million tons, and planned initial mining 
capacity was raised from 300,000 to 600,000 
tons per year of 60% TiO; concentrate. 
Early in the year, a pilot-scale plant to 
produce heavy-mineral concentrate began 
operating to provide data for design and 
construction. The  metallurgical design 
phase of the project was under way by 
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yearend, and plant design was expected to 
begin by mid-1988. The project schedule 
called for the mining operation to start by 
mid-1992. QIT's Richards Bay facilities were 
being expanded during the year to increase 
capacity to 1.4 million tons per year of slag. 
By the mid-1990's, most beach sand ilmenite 
consumed by the Richards Bay plant was 
expected to come from Madagascar. Com- 
pletion of QIT's project in Madagascar was 
estimated to cost $500 million over a 5-year 
period. 


INDUSTRIAL MINERALS 


Madagascar continued to be an impor- 
tant, although small, producer of graphite. 
This was due to the high quality of its 
crystalline flake product. The majority of 
production was flake in 1987, with the 
remainder classified as fine flake. There 
were five producers of graphite in 1987: 
Société Miniére de la Grande Ile, Estab- 
lissements Gallois, Establissements R. 


Izouard, Société Louys, and Establissements 


Rostaing. The largest producer was Estab- 
lissements Gallois, a private French oper- 
ation which produced approximately one- 
half of the country's graphite from the 
Gallois Mine at Antsirakambo. The second 
largest producer was Société Miniére de la 
Grande Ile, a Swedish-owned mining com- 
pany, which was responsible for about one- 
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fourth of the annual production from its 
mining operations at Ambatomitama. 


MINERAL FUELS 


During 1987, several international oil 
companies abandoned exploration on Mad- 
agascar. Poor results and the depressed 
international petroleum market were cited 
as reasons by the companies relinquishing 
their concessions. 

A substantial natural gas deposit was 
discovered at yearend in the Manambolo 
area of west-central Madagascar. Estimated 
reserves were expected to be about 70 bil- 
lion cubic feet. The Canadian Government 
discovered the gas deposit and also a heavy 
oil deposit at the same site as part of an 
exploration program to assist the Govern- 
ment of Madagascar in its search for indige- 
nous petroleum. The natural gas deposit 
was the first such find in Madagascar. 

The country’s sole petroleum refinery at 
Tamatave continued to operate at below its 
rated capacity of 3.5 million barrels. The 
refinery produced an estimated 2.75 million 
barrels of distillates. Fuel oil, gas oil, gaso- 
line, and kerosene were the major products 
of the refinery, in that order. 


1Physical scientist, Division of International Minerals. 

Where DOCE, values have been converted from 
cs (FMG) "to U.S. dollars at the rate of 
FMGI1,300= 0851 ‘00. 


The Mineral Industry of 
Malaysia 


By John C. Wu! 


Despite improvement in world prices of 
crude petroleum, tin, and other mineral 
commodities, total output of the mining 
industry remained essentially at the 1986 
level, owing mainly to a production cutback 
in crude petroleum by the oil and gas 
industry. The cutback enabled Malaysia to 
support the Organization of Petroleum Ex- 
porting Countries (OPEC) plan to stabilize 
world oil prices. Mine output of the tin 
industry increased only slightly, resulting 
from reopening of some previously idled 
gravel-pumping tin mines. However, mine 
output of gold reached a record-high level, 
owing to the increased market price of gold 
in 1987. 

The mineral industry, dominated by oil 
and gas production, remained an important 
gector of the Malaysian economy. Its output 
continued to contribute about 11% to Ma- 
laysia’s gross domestic product (GDP) in 
1987. Its export earnings, principally from 
exports of copper concentrate, crude petro- 
leum, liquefied natural gas (LNG), tin, and 
other mineral commodities, such as bauxite 
and ilmenite concentrate, valued at $3.8 
billion,? accounted for about one-quarter of 
Malaysia's total export earnings in 1987. 
Malaysia remained the world's largest tin 
producer and an important producer of 
bauxite, cement, copper, crude petroleum, 
ilmenite, natural gas, and rare-earth miner- 
als in the Far East. 

The oil and gas industry continued to 
progress with more oil and gas production 
capacity being added by Esso Production 
Malaysia Inc. (EPMI) at the Seligi Oilfield 
offshore of Terengganu. Also there was the 
launching of the second phase of the gas- 
utilization project by the state-owned Petro- 
liam Nasional Bhd. (Petronas) to bring off- 
shore natural gas to the industrial and 


population centers along the west coast of 
peninsular Malaysia. Following a down- 
ward trend in oil and gas exploration dur- 
ing 1982-87, exploration activity was ex- 
pected to increase in 1988, owing to stabiliz- 
ed world oil prices and better terms in the 
new production-sharing contracts offered 
by the Malaysian Government to foreign 
oil companies in 1986. The Government, 
through Petronas, signed five new produc- 
tion-sharing contracts and five letters of 
intent with oil companies from Japan, the 
Republic of Korea, Taiwan, and the United 
States for exploration of oil and gas offshore 
of Sabah, Sarawak, and Terengganu. 

The tin industry, still in the process of 
recovery, reactivated about 30 tin mines, 
mainly from the gravel-pumping sector, 
because of a slight improvement in the 
market price of tin. About 1,000 tin miners 
rejoined the industry's employment. In 
early 1987, seven members (including Ma- 
laysia) of the Association of Tin Producing 
Countries (ATPC) agreed to control their tin 
exports, using a quota system, starting in 
March and extending for 12 months. In 
September, the ATPC's tin-export-control 
agreement was extended beyond 1988 to 
reduce further the surplus tin stocks. The 
management of copper mining operations at 
the Mamut Mine in Sabah was taken over 
by the Mamut Copper Mining Sdn. Bhd., a 
new majority-Malaysian-controlled compa- 
ny, from the Overseas Mineral Resources 
Development Sabah Bhd. (OMRDS) in 
April. As a result of higher gold prices in 
1987, gold output from small-scale mines in 
the States of Pahang and Sarawak and gold 
recovered as a byproduct of tin dredging 
and gravel pumping in the States of Perak 
and Selangor increased substantially. 
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In the mineral processing sector, the 3- 
year-old direct-reduced-iron (DRI) plant, 
owned and operated by Perwaja Terengga- 
nu Sdn. Bhd. (PTSB) at Telok Kalong, near 
Kemaman in Terengganu, was shut indefi- 
nitely in February. The closure resulted 
from inefficient plant operations and re- 
duced domestic demand for DRI. Nippon 
Steel Corp., the designer and builder of the 
DRI plant, paid about $194 million to com- 
pensate PTSB for not meeting certain quali- 
ty specifications of DRI produced by the 
plant. Production of direct-reduced, hot- 
briquetted iron (HBI) by Sabah Gas Indus- 
tries Malaysia Sdn. Bhd. (SGIM), on Labuan 
Island off Sabah, for export markets was at 
full capacity.To meet the growing demand 
for its HBI, SGIM planned to expand its 
capacity to 870,000 tons per year. Malaysia 
brought on-stream a new 1.2-million-ton- 
per-year cement plant at Pedang Rengas in 
Perak in early 1987. The cement industry, 
having an installed capacity of 7.2 million 
tons per year, was operating at less than 
50% capacity in 1987 because of a continu- 
ing recession in the construction industry. 
Production of LNG in Bintulu, Sarawak, for 
export to Japan was at full capacity of 317 
billion cubic feet. | 

According to Malaysia's Ministry of Fi- 
nance, the output of the mining industry 
increased only 0.1%, compared with an 
increase of 7.5% (revised) in 1986. However, 
the mining industry continued to contribute 
about 11% to Malaysia's GDP, which was 
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estimated at $27.7 billion ($21.7 billion in 
1978 constant dollars). The Malaysian econ- 
omy was estimated to have grown 1.796, 
compared with 2.1% (revised) in 1986. Econ- 
omic growth in 1987 was sustained princi- 
pally by a 7.596 increase in the output of the 
manufacturing sector which contributed 
22.2% to Malaysia's GDP in 1987. Malay- 
sia’s export earnings were estimated at 
$16.1 billion and imports at $13.7 billion. 
The merchandise trade surplus was about 
$4.7 billion, compared with $3.4 billion in 
1986. The inflation rate, as measured by 
changes in the Consumer Price Index, rose 
to 1.5% from 0.7% in 1986. The country’s 
labor force increased to 6.3 million, with 
about 570,000 unemployed in 1987. 

A national mining policy was being draft- 
ed by the Geological Survey of Malaysia 
(GSM) and the Department of Mines to 
ensure that the country's mineral resources 
are exploited in an orderly and efficient 
manner to meet the overall objective of 
developing the nation. According to the 
Ministry of Primary Industry, the new poli- 
cy would provide not only the guidelines but 
also the incentives to attract investment for 
mineral exploration and development. High 
priority was given to exploration and devel- 
opment of gold and associated minerals.* In 
an effort to increase State revenues, Perak 
reportedly would give priority to small-scale 
mining of gold in Bidor, iron ore in Hulu 
Perak, and manganese oxide in Sungai 
Siput. 


PRODUCTION 


The overall output of the mining industry 
remained at about the 1986 level. Crude 
petroleum production dropped to an aver- 
age of 498,000 barrels per day (bbl/d) from 
503,000 bbl/d in 1986, while output of natu- 
ral gas rose to 1.6 billion cubic feet per day 
from 1.5 billion (revised) cubic feet per day 
in 1986. Production of ilmenite and tin, 
stimulated by improvement in market 
prices, increased moderately. Mine produc- 
tion of bauxite and iron ore decreased 
because of roduced demand from foreign 
markets. Mine production of copper and 
gold increased as market prices of copper 
and gold moved upward in the spring of 
1987. 

Despite the recent downturn in the tin- 
mining industry, Malaysia remained the 
world's largest producer. Output of tin 
reached its lowest level in June 1986, when 
the market price dropped to $5.62 per kilo- 
gram. But the price rose to $6.75 per kilo- 
gram in early 1987 and stabilized between 
$6.50 and $6.70 per kilogram in the second 


half of 1987. During 1987, about 30 inactive 
tin mines resumed operations; 23 were from 
the gravel-pumping sector and 7 were from 
the open pit mining sector. Extraction of 
rare-earth minerals, such as monazite and 
xenotime, columbite, struverite, and zircon 
from tin tailings increased during 1984-87, 
owing to increased exports to Japan and 
Western European countries. Malaysian 
processing plants for tin tailings reportedly 
imported considerable amounts of raw ma- 
terials from Australia and Thailand. 

Production of cement dropped to less than 
3 million tons because of a further slow- 
down in the country's construction industry 
and reduced exports. Production of DRI for 
domestic consumption by PTSB in Tereng- 
ganu was stopped in February, while pro- 
duction of DRI for export by SGIM on 
Labuan Island was at full capacity. Produc- 
tion of crude steel remained stagnant, ow- 
ing to a weak domestic demand for steel 
products such as steel wire and bar by the 
construction industry. 
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Table 1.— Malaysia: Production of mineral commodities! 
(Metric tons unless otherwise specified) | 


Commodity? 1983 1984 1985 1986 1987? 
METALS 
Aluminum: Bauxite, gross weight 
thousand tons 502 680 492 559 482 
Antimony, mine output, Sb content (Sarawak) .. — 136 17 12 == 129 
Columbium and tantalum concentrate, gross | 
weight fo) 67 45 80 215 228 
Cb content of columbium® 777 are 10 1 12 r32 34 
Ta content of tantalum® |... c. 7 3 6 115 16 
Copper, mine output, Cu content (Sabah) 29,048 28,852 80,507 28,301 29,861 
Gold, mine output, Au content: 
Malaya .-------------- troy ounces. — 5,792 7,041 7,115 8,839 14,532 
n A 8 do 78, 548 82,012 78, 818 71, 396 87 321 
Sarawak do- 162 474 4,371 6,791 11,156 
TTT do- 84,497 89,527 90,304 87,026 113,009 
Iron and steel: 
Iron ore and concentrate thousand tons 114 194 182 208 161 
Steel, crubdeee do— 350 350 550 750 e800 
Rare-earth metals: Monazite, gross weight — - — — — 1,051 4,980 5,808 5,959 2,908 
Silver, mine output, Ag content . 
Saban thousand troy ounces. . 485 470 522 452 491 
F555 J ͤͤ arch ee do- s ER = En 10 
Mine output, Sn content 41.367 41.307 36,884 29,135 30,388 
Metal, smeltee rn 53,338 46,911 45, 500 43,788 44, 363 
Titanium: Il menite concentrate, gross weight _ __ 1222, 712 1268, 490 314,736 414,941 509,202 
Tungsten, mine output, W content __________ 81 25 20 e25 e25 
Zirconium: Zircon concentrate, gross weight 2,548 r7 993 11,652 12,633 17,828 
INDUSTRIAL MINERALS 
EEPE AEN A E 8 21,434 23,421 23,394 22,506 38,935 
Cement hydraulic - thousand tons = 3, : 8,128 3,176 ; 
J ENS 51,432 72,472 82,576 85,052 92,882 
Ni toren: N content of ammonia ----------- 28,800 38,900 53,400 1 *800,000 321,300 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural (Sarawak): Gross | | 
million cubic feet 150,161 898,700 483,224 525,965 €584,000 
Petroleum:* 
Crude thousand 42-gallon barrels _ 139,800 163,082 156,950 183,814 181,724 
Refinery poruci 
e eomm do— 7, 608 8,288 8,745 8,808 29,400 
Jet fuel on nehme do... 2,618 2,642 €2,650 €2,700 €2,900 
Keros ene do- 4,079 4,623 3,461 3,876 €3,900 
Distillate fuel oil . ~~ do— 14,062 14,351 11,719 10,293 *10,500 
Residual fuel olli do 11,254 11,585 7,543 3. 298 €8,100 
Other? _._______________ do... 8,593 8,929 r *11,492 r €11,500 €12,000 
Total T (— do— 43,214 45,418 *45,610 r €45,475 €46,800 


"Estimated. PPreliminary. "Revised. 
3 oO ees is from Peninsular Malaysia (Malaya) unless otherwise specified. Table includes data available through 
une 


3In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone), 
fertilizers, and salt are produced, but output is not reported, and available information is inadequate to make reliable 
estimates of output levels. 

Byproduct from gold mines in Sarawak. 

*Includes production from Malaya, Sabah, and Sarawak. 

Includes liquefied petroleum gas, lubricants, and naphtha. 


TRADE 


According to Malaysia’s Ministry of Fi- modities such as crude petroleum, forestry 
nance, the country’s merchandise exports products, nonfuel minerals, and rubber. 
rose to $16.1 billion from $13.7 billion (revis- Export earnings from crude petroleum 
ed) in 1986, while imports increased to $11.4 rose to $2.6 billion from $2.1 billion in 1986, 
billion from $10.3 billion (revised) in 1986. while export earnings from LNG dropped to 
As a result, Malaysia's trade surplus im- $681 million from $734 million in 1986. 
proved to $4.7 billion from $3.4 billion in Exports of bauxite, copper concentrate, oth- 
1986. The higher export earnings resulted er nonfuel minerals, and tin were estimated 
from higher prices for major export com- at $460 million. Malaysia exported most of 
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its crude petroleum to Japan and Singa- 
pore. All exports of copper concentrate went 
to Japan. Tin was exported to Japan, West- 
ern Europe and the United States; bauxite 
and other byproducts of tin, such as ilmen- 
ite concentrate and rare-earth minerals, 
were exported mostly to Japan. 

In 1987, Malaysia’s merchandise exports 
to the United States were valued at $3.1 
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billion, while Malaysia’s imports from the 
United States were valued at $1.8 billion. 
The U.S. share in Malaysia's total value of 
two-way merchandise trade rose slightly to 
17.8% from 17.6% in 1986. Japan, Singa- 
pore, and European Economic Community 
countries remained important trading part- 
ners of Malaysia. 


COMMODITY REVIEW 


METALS 


Copper.—Because of a large accumulated 
loss from the Mamut copper operations in 
Sabah resulting from prolonged low prices, 
increased interest charges on outstanding 
loans, and a 7% State tax on mine output, 
the seven Japanese copper smelters partici- 
pating in the joint-venture project through 
OMRDS of Japan, officially withdrow from 
active involvement in management of the 
mining operations at the end of March 1987. 
To prevent the mine from closing and to 
continue receiving copper concentrate from 
the mine, the seven Japanese smelters (led 
by Mitsubishi Metal Corp.) agreed to re- 
structure the project’s $80 million debt by 
disclaiming a $47 million debt repayment. 

In April, a new majority-Malaysian-con- 
trolled company, the Mamut Copper Mining 
Sdn. Bhd., was established to take over 
management of the mine. Mitsubishi Metal, 
Nippon Mining Co. Ltd., and a few other 
Japanese copper smelters reportedly were 
still holding a minority interest in the 
project. In 1987, Japan continued to import 
about 135,000 tons of copper concentrate, 
containing 32,000 tons of copper, from the 
Mamut Mine. 

Gold.—Gold production from several 
small-scale gold mines in the Raub area of 
Pahang and the Bau area of western Sara- 
wak and as a byproduct of tin dredging and 
open pit operations in the States of Perak 
and Selangor reached another record high 
owing to higher gold prices in 1987. Gold 
recoverod as a byproduct from the Mamut 
copper mine also increased because of in- 
creased copper preduction. 

In September, Dome Resources NL of 
Australia signed a joint-venture agreement 
with the State of Kelantan to explore for 
gold in a 1,500-square-kilometer area identi- 
fied earlier by the GSM as offering the 


best prospects of finding viable primary and 
placer gold deposits. The areas identified by 
GSM in 1980 included Gua Musang, Manik 
Urai, Sokor and Dabong, Sungei Pergau, 
Sungei Kelantan, and Sungei Galas. Dome 
Resources was also granted three pro- 
specting licenses by the State of Sabah to 
explore for gold, platinum, and silver in the 
areas of Umas-Umas, Balambangan Island, 
and Taritipan.* 

Iron and Steel.—Direct-reduced HBI pro- 
duced entirely for export by SGIM on La- 
buan Island off Sabah was at full capacity. 
According to a company official, SGIM 
planned to increase its direct-reduced HBI 
production capacity by 150,000 to 870,000 
tons per year by installing a fourth hot- 
briquetting machine. SGIM was expected to 
make a decision on the expansion in 1988. 
According to the company's earlier market- 
ing efforts, foreign demand for SGIM's 
direct-reduced HBI reportedly exceeded its 
720,000-ton-per-year capacity. The price of 
direct-reduced HBI remained competitive 
with that of high-grade steel scrap in 1987. 

Production of DRI for the domestic mar- 
ket by PTSB at the Telok Kalong industrial 
estate in Kemaman, Terengganu, ceased in 
February. The main reasons for the closure 
were technical problems related to quality 
specifications of the briquetted iron pro- 
duced by the plant; reduced consumption of 
DRI by domestic steelmakers, resulting 
from lower prices of steel scrap; and reduc- 
ed domestic demand for steel. According to 
PTSB, the DRI-to-scrap ratio of its steel 
billet plant never exceeded 60:40 compared 
with the originally planned 80:20 ratio. 
Some DRI produced earlier reportedly was 
exported to Nippon Steel of Japan. Accord- 
ing to industry sources, inconsistent quality 
of the natural gas (which sometimes had a 
high content of unwanted carbon) and prob- 
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lems related to the quality of ore were 
partially attributable to inefficient oper- 
ation of the DRI plant.* 

In April, Nippon Steel, the DRI plant 
designer and builder, reportedly paid $194 
million to compensate PTSB for failure to 
resolve the technical problems of meeting 
the original contract specifications. Howev- 
er, because of higher interest charges on the 
project's Japanese loans, inefficient oper- 
ation of the DRI plant, and weak domestic 
demand for steel products by the construc- 
tion industry, PTSB suffered a loss of $42 
million for fiscal year 1986 (ended in 
March). To reduce the high-interest costs on 
a $503 million loan from the Export-Import 
Bank of Japan, PTSB reportedly obtained a 
new loan from a consortium of Japanese 
banks (led by Dai-Ichi Kangyo Bank) to 
refinance the loan. As a result of the rapid 
appreciation of the Japanese yen, the effect- 
ive interest rate on the original loan bal- 
looned to 18.03% from 7.75% in 1987. 

Tin.—Production increased moderately 
as more idled mines were reactivated main- 
ly in the gravel-pumping sector in the 
States of Perak and Selangor following 
improvement in the price of tin. The aver- 
age monthly price of tin on the Kuala 
Lumpur Tin Market (KLTM) recovered to 
$6.61 per kilogram in June from $5.81 per 
kilogram in June 1986. According to Malay- 
sia’s Department of Mines, the number of 
operating mines increased to 225 in Septem- 
ber from 195 in September 1986. For the 
first 9 months, tin mine production rose 
5.7% to 23,045 tons from 21,805 tons for the 
same period in 1986. Of the tin produced in 
the first 9 months, 41% was by dredging, 
39% by gravel pumping, 9% by open pits, 
and 11% by other methods. 

Despite a slight improvement in tin pro- 
duction, the industry was still far from full 
recovery. It is unlikely to regain its former 
role in the Malaysian economy in the near 
future because of continuing depressed tin 
prices, the decreasing world demand for tin, 
and increasing tin supplies from low-cost 
producers, especially Brazil. Export earn- 
ings from tin, once contributing $1 billion 
and accounting for 8% of Malaysia’s export 
earnings in the early 1980’s, have dropped 
to $258 million and contributed only 1.9% 
to Malaysia’s export earnings in 1986. Em- 
ployment in the tin industry has declined to 
12,000 from 39,000 in the early 1980’s, while 
the number of operating mines decreased to 
about 230 from 850. 

Following the October 1985 tin crisis, 
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Malaysia Mining Corp. (MMC), the world's 
largest tin-mining company, began a major 
restructuring program. MMC first under- 
went massive cost-cutting and reorganiza- 
tion by closing high-cost tin mines and 
laying off workers in 1986. Secondly, it 
further consolidated and diversified by di- 
vesting itself from six satellite tin-mining 
companies and associates in 1987. Accord- 
ing to Malaysian press reports, this divest- 
ment was to reduce MMC’s debts, to fund 
various MMC diversification programs in 
diamonds and precious metals, and to re- 
store company profitability. The six 
disposed companies and MMC’s previous 
stakes in the companies, respectively, were 
Aokam Tin Dredging, 42.9%; Ayer Hitaman 
Tin Dredging, 13.9%; Kampong Lanjut Tin 
Dredging, 30.0%; Kamunting Tin Dredging, 
23.8%; Tongkah Harbor Tin j 
42.0%; and Tronoh Mines Malaysia, 17. 5%. 
These companies reportedly were either 
inactive or had low tin reserves. 

The Sungei Lembing Mine, the largest 
and deepest underground tin mine in Ma- 
laysia (owned and operated by Pahang In- 
vestments Public Ltd. Co. (PIPLC)) was to 
be taken over by MMC for M$1.00 (US$0.40) 
free of all liabilities in May. However, 
according to Malaysian press reports, a 
shareholder of PIPLC filed a winding-up 
petition against PIPLC in the Kuala Lum- 
pur High Court in March, claiming that 
several former and current directors of the 
board were acting in their own interest and 
that the transaction was fraudulent, oppres- 
sive, unfair, and unjust to a majority of the 
shareholders. As a result, the takeover of 
the mine by MMC reportedly was postponed 
while the Government worked on a new 
formula for MMC to take over the mine and 
prevent closure. The mine produced 1,000 
tons of tin before the October 1985 tin crisis 
and produced about 450 tons of tin before 
the mine ran out of money in 1986. To 
prevent the mine from flooding, 175 mainte- 
nance workers had been working without 
pay since September 1986. According to 
industry sources, the break-even rate of tin 
production was estimated at 100 tons per 
month with a market price of about $6.60 
per kilogram.’ In September, the Govern- 
ment reportedly was also looking for a 
private company to take over the Sungei 
Lembing Mine. 

The Government’s $27 million soft loan 
program to assist the financially troubled 
tin miners received a poor response and was 
available only to small-scale miners begin- 
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ning in the second half of 1987. Tin miners 
with production of more than 300,000 cubic 
meters and capital investment of more than 
$4 million were disqualified. According to a 
Government official, since July 1986, 152 
miners applied for loans, 64 applications 
were approved, and 8 applications were 
withdrawn later. A year after the program 
was implemented, only $1.1 million was 
disbursed to seven mining companies. 

According to an agreement reached by 
the seven members of ATPC in January, 
the members’ annual tin exports would be 
limited to 96,000 tons over a 12-month 
period (beginning in March 1986) to reduce 
the 75,000-ton surplus. Thus, Malaysia’s 
export quota was limited to 28,526 tons in 
1987. Following the second meeting of 
ATPC in Kuala Lumpur in September, the 
seven members agreed to extend export 
controls beyond February 1988. According 
to an industry source, by July the tin 
surplus declined to 59,000 tons and was 
expected to be reduced to 45,000 tons by 
yearend.* 

In May, KLTM opened its trading to 
Indonesian and Thai tin, but no tin was 
offered for trading by either country. How- 
ever, Trans-World Metals Ltd. of the United 
Kingdom and Thailand Smelting and Refin- 
ing Co. Ltd. (Thaisarco) of Thailand became 
members of KLTM in September. On Octo- 
ber 27, the Kuala Lumpur Commodity Ex- 
change (KLCE) started the world's only tin 
futures trading. Trading on the London 
Metal Exchange was suspended in October 
1985. Initially, the tin futures contracts 
were limited to 300 tons per day for Malay- 
sian tin, and prices were quoted in U.S. 
dollars. Malaysian Futures Clearing Corp. 
Sdn. Bhd. guaranteed the financial per- 
formance of the tin futures contract traded 
on KLCE. 

Yttrium.—Yttrium was produced by two 
Malaysian-Japanese joint-venture firms, 
Malaysian Rare Earth Corp. and Asian 
Rare Earth (ARE), near Ipoh in Perak, 220 
kilometers north of Kuala Lumpur. The two 
companies used domestic and imported 
monazite (from Australia and Thailand) to 
extract yttrium. In the chemical process, a 
radioactive byproduct, thorium hydroxide, 
was also produced. Most yttrium produced 
in Malaysia was exported to Japan for 
consumption mainly by the television man- 
ufacturing industry. The ARE plant was 
closed in October 1985, because of an order 
issued by the Ipoh High Court. The closure 
resulted from a suit filed in March 1985 by 
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residents living near the plant for improper 
safety measures. The ARE reopened its 
4,000-ton-per-year plant in February after 
receiving a l-year temporary license from 
Malaysia’s Atomic Energy Licensing Board. 
The ARE is 35% owned by Mitsubishi 
Chemical Industries Ltd. of Japan, with 
capital investments of $ 12 million, 40% by 
Beh Minerals Sdn. Bhd., 20% by Pilgrim 
Management Fund Board of Malaysia, and 
5% by local individuals. The ARE plant was 
managed by Mitsubishi Chemical. Because 
of problems associated with storing radioac- 
tive materials and the production suspen- 
sion, ARE reportedly lost $2.8 million dur- 
ing the 2-year period.“ 


INDUSTRIAL MINERALS 


Despite expansion of the industry’s pro- 
duction capacity to more than 7 million tons 
per year, Malaysia's cement production 
dropped to less than 3 million tons in 1987 
because of reduced domestic demand. Do- 
mestic cement consumption reached 4.7 mil- 
lion tons in 1984 and declined to 3 million 
tons in 1986 and 1987, because of a recession 
in the construction industry. To cope with 
the problems of excess capacity, the cement 
industry reportedly was investigating a pro- 
posal to reallocate the regional quota 
among cement plants established to save 
the costs of handling and transportation. 
The industry was also considering forming 
one cement marketing company for better 
control of cement distribution and cooperat- 
ing to share costs among cement producers 
for exporting cement to overseas markets. 

Perak Hanjoong Simen Sdn. Bhd. brought 
on-stream its 1.2-million-ton-per-year ce- 
ment plant at Pedang Rengas in Perak in 
early 1987. Table 2 shows the location and 
capacity of Malaysia’s cement producers. 


Table 2.—Malaysia: Cement production 


capacity, 1987 
(Thousand metric tons) 
: Annual 
Company and location capacity 
Associated Pan Malaysia Cement Sdn. Bhd.: 
Kanthan, Perekkaas _ 1,000 
Rawan, Selangor - - - - ------------ 1 ,500 
9 Industries Malaysia Sdn. Bhd.: Kan- in 
gar p S GE i — — — ew ——— p — —— , 
Kedah Cement Sdn. Bhd.: Langi wal, Kedah . 1,200 
Malaya Industries & Mining Corp.: Batu 
Caves, Selangor ----------------- 180 
Perak 1 Simen Sdn. Bhd. Pedang 1.200 
Tasek Cement Bhd.: Ipoh, Fer 1,100 
Total - 55 ox n LL 7,180 
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Because of low-capacity utilization result- 
ing from the slump in the cement market 
and high-interest costs on overborrowings, 
Kedah Cement refinanced 62% of its $200 
million construction loans from foreign 
banks in November. The state-owned Heavy 
Industries Corp. of Malaysia, which owned 
35% of Kedah Cement, reportedly obtained 
the refinancing package through the Chase 
Investment Bank of the United States. The 
new Japanese loans reportedly were in two 
packages, one for 10 years at 5.95% and the 
other for 15 years at 6.00%, and were 
provided by a syndicate led by the Japan 
Leasing Corp. 


MINERAL FUELS 


Natural Gas.—Natural gas production 
from offshore of Sabah, Sarawak, and Te- 
rengganu increased to 1.6 billion cubic feet 
per day from 1.5 (revised) billion cubic feet 
per day in 1986, resulting from further 
increases in consumption of natural gas for 
production of LNG in Bintulu, Sarawak, 
and production of LPG in Kerteh, Terengga- 
nu. More than 80% of the natural gas 
produced in Malaysia was exported to Ja- 
pan in the form of LNG. Because of its large 
natural gas reserves and the strength of 
natural gas export earning power, Malaysia 
was looking for long-term export markets in 
the Republic of Korea, Singapore, and Tai- 
wan. 

According to Petronas, the state-owned 
oil and gas company, the second phase of 
the gas-utilization project to bring offshore 
natural gas to Peninsular Malaysia’s west 
coast began in late 1986. The $476 million 
project for construction of a 726-kilometer 
pipeline was expected to start in 1988. The 
pipeline will bring gas from Terengganu on 
the east coast to Segamat, Johore, from 
where one branch will connect Johore Bah- 
ru in the south and another will continue 
west and north to the Kelang Valley where 
the industrial and population centers are 
located. The project was scheduled for com- 
pletion in 1990 or 1991. Petronas reportedly 
has acquired 6,000 acres of land for the 
pipeline and cleared 80% of the site. Petro- 
nas planned to finance the project internal- 
ly, although Japan’s Overseas Economic 
Cooperation Fund reportedly offered to ex- 
tend a $397 million, 30-year loan at 4% 
interest for the project. 

In connection with Peninsular Malaysia's 
pipeline project, Petronas awarded Nova- 
corp of Canada the main project contract 
for pipeline management, operation, and 
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maintenance in late 1986. Petronas also 
awarded a consortium, led by United Engi- 
neers of Malaysia and Toyo Engineering 
Corp. of Japan, a management contract in 
early 1987 for a new gas-processing plant, 
an LPG export terminal, and a small retic- 
ulation system. 

According to Malaysia LNG Sdn. Bhd., 
the operator of the Bintulu LNG plant in 
Sarawak, the plant earned an accumulated 
net income of $3.2 billion since production 
began in January 1983. The annual divi- 
dend was 9.5% in the past; however, the 
company’s managing director said share- 
holders could expect a substantial increase 
in dividends (20% to 30%) in the future. 
Malaysia LNG is 60% owned by Petronas; 
17.5% by Shell Gas B.V., 17.5% by Mitsu- 
bishi Corp. and 5% by the Sarawak State 
government. In 1986, exports of LNG to- 
taled 278.5 billion cubic feet and were val- 
ued at more than $734 million. According to 
the Ministry of Primary Industry, export 
earnings from LNG were estimated at $681 
million in 1987. 

Petroleum.—In supporting OPEC’s plan 
to stabilize world oil prices, the Government 
of Malaysia cut its crude petroleum produc- 
tion for 6 months by 1096 from the original- 
ly planned 520,000-barrel-per-day level for 
1987. As a result, the output of crude 
petroleum decreased to an average of 
498,000 barrels per day in 1987 from 503,000 
barrels per day in 1986. However, the Gov- 
ernment announced in November that the 
output of crude petroleum would be raised 
to 540,000 barrels per day in 1988 to in- 
crease revenues and export earnings. Ac- 
cording to the Ministry of Primary Indus- 
try, export earnings from crude petroleum 
were valued at $2.1 billion in 1986 and were 
expected to increase to $2.6 billion in 1987. 
Two oil platforms and a central-processing 
facility at the newly developed Seligi Oil- 
field offshore of Dungun, Terengganu, re- 
portedly were expected to be installed and 
commence preduction in 1988. The oilfield, 
being developed by EPMI, has oil reserves 
of 1 billion barrels. 

Because of stabilized world oil prices, 
higher incentives provided by better pro- 
duction-sharing contract terms, and the 
high potential for discovering oil and gas in 
Malaysia, exploration activity was expected 
to increase substantially in 1988. In 1987, 
five production-sharing contracts were sign- 
ed between Petronas and the following for- 
eign oil companies: a consortium of Idemit- 
su Oil Development Co. Ltd. of Japan and 
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Pecten Sarawak Co. of the United States for 
Block SK1 off Sarawak; a consortium of 
Overseas Petroleum & Investment Corp. of 
Taiwan, Phoenix Resource Co. of the United 
States, and Samsung Co. and Yukong Ltd. 
of the Republic of Korea for Block SK7 off 
Sarawak; AOC Energy Development Co. 
Ltd. of Japan for Block SK14 off Sarawak; a 
consortium of Taiyo Oil Development Co. 
and Japan Petroleum Exploration Ltd. of 
Japan and Petronas Carigali Sdn. Bhd. of 
Malaysia for Block PM10 off Terengganu; 
and a consortium of Sabah Shell Petroleum 
Co. and Pecten Malaysia Co. of the United 
Sates for Block SB1 off Sabah. Petronas also 
signed five letters of intent with foreign oil 
companies mainly from the United States," 

According to both Petronas and Govern- 
ment data, Petronas and its contractors 
were expected to spend $93.7 million and 
drill 14 exploratory wells in 1987, compared 
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with 15 (revised) in 1986 and 29 (revised) in 
1985. 


1Rconomist, Division of International Minerals. 
Te nman ar 3 been ph das from 
dollars at the rates of 
M$2. 1422.88 Us bin If in 1886 dud 1452 522 JUSSI 000 in 1987. 
U.S. Em Kuala Lumpur, Malaysia. Economic 
Trends Report. tate Dep. „ Nov. 1 12, 1987. 
‘The Star (Penang). Jan. 15, 1987, p 
1 Journal (London). V. 309, NS 7984, Sept. 11, 


¢The Asian Wall Street Journal. V. 11, No. 159, Apr. 16, 


1987, p. 1. 

Far Eastern Economic Review (Hong Kong). V. 136, No. 
18, Apr. 30, 1987, p. 54. 

Tin International (Kuala Lumpur). V. 60, No. 8, Aug. 
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The Mineral Industry of 
Malta 


By E. Shekarchi? 


Malta's production of lime, limestone, 
and salt in 1987 remained at the same levels 
as in previous years. All of these products 
were consumed in the local construction 
industry, and Malta was obliged to import 
all of its metal and fuel commodities and 
industrial minerals. 

The election results of May 1987 produced 
the most.significant change in Malta's polit- 
ical scene since the island became a repub- 
lic in 1974. The Socialists were voted out 
after 18 years of uninterrupted power, and 
the Nationalists took control. The Nation- 
alists inherited a country dominated eco- 
nomically by the state, which controlled all 
utilities, the banks, shipyards, and telecom- 
munications. The Government was the lead- 
ing employer with 4696 of the working 
population on its payroll. 

The Nationalist government assumed a 
positive attitude toward private and foreign 
investment, with the intention of gaining 
new technology and managerial skills that 
were in short supply in Malta. It welcomed 
ventures in aviation, information handling 
systems, light engineering, and optical 
equipment. Prospective foreign investors 
were offered a number of incentives, such as 


government-leased factories at concessional 
rates, tax exemptions for imported capital 
equipment and raw materials, tax reduction 
on reinvested profits and accelerated depre- 
ciation allowances. Also, the Government 
offered foreign oil companies a number of 
offshore areas through  oil-production- 
sharing contracts. These areas were in addi- 
tion to the oil concessions previously award- 
ed south of Malta, where drilling had been 
suspended as a result of a median-line 
dispute with Libya. 

Although tourism remained a substantial 
source of foreign exchange in 1987, earning 
about $370 million? Malta’s two largest 
Government-owned companies, Malta Dry- 
docks Co. and Malta Shipbuilding Co. con- 
tinued to counter the worldwide recession 
in ship-repair work by diversifying into new 
shipbuilding, renovation of passenger lin- 
ers, and industrial steelwork. The total 
income of the two shipbuilding companies 
contributed more than $70 million in 1987. 


ISupervisory physical scientist, Division of International 
Minerals. 
*Where necessary, values have been converted from 


tese lira (ML) to U.S. dollars at the rate of 
ML2.55= US$1.00 for 1987. 


Table 1.—Malta: Estimated production of mineral commodities! 


Commodity 
Té. nor o co oru a cubic meters 
Limes tone thousand cubic meters 
Sal uuo EL K metric tons 


1983? 1984? 1985 1986 1987 
5,080 5,474 5,500 5,500 5,000 
808 652 700 650 600 
150 92 100 100 100 


iTable includes data available through May 15, 1988. 
*Reported figure. 
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Table 2.—Malta: Exports and reexports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destination, 1986 


Commodity 1985 1986 : 
Hee Other (principal) 
METALS 
Aluminum: Metal including alloys: 
V 8 177 293 — All to Italy. 
Semimanufactures 
value, thousands $34 $1,659 $60 Italy $1,597; West Germany $1. 
io Metal including alloys: 
cor Net dt 218 170 —— Italy 64; Netherlands 50; 
est Germany 37. 
Semimanufactures 
value, thousands TUN $2 (2) Mainly to Italy. 
Iron and steel: Metal: 
7 iren sd nsa d Rue 11,798 5,421 TR Dr Ai Spain 1,074; Netherlands 
Steel, primary form na 2 _. All to West Germany. 
Semimanufactures: 
Wire value, thousands... 32 $16 — All to Italy. 
Tubes, pipes, fittings 
a do- $4 $83 -— Italy $82. 
Castings and forgings, rough 
do... T$302 $145 ie Peg Luxembourg $556; Algeria 
Lead: Metal including alloys: 
Scrap ——— o ee ee 189 139 -- Italy 561; West Germany 118; United 
Kingdom 60. 
Semimanufactures 
value, thousands 2 SE 
Nickel: Metal including alloys 
( E 3 7 -- United Kingdom 4; West Germany 3. 
Semimanufactures 
value, thousands ES $2 -— All to West Germany. 
Silver: 
Waste and sweepings_ ---do.... $2 dies 
Metal including alloys, unwrought 
and ly wrought do- $2 DES 
c e 5 alloys, semi- 
3 nte t s mee $1 -— Mainly to Syria. 
Zinc: ^ Metal including alloys: 
Serap ---------------— 68 61 — West Germany 33; Italy 15; United 
Kingdom 13. 
Semimanufactures | 
value, thousands $1 (3) _. All for ship stores. 
Other: Ashes and residues aha 19 — All to United Kingdom. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Dust and powder of precious and 
semiprecious stones includi 
diamond __ value, thousands. . $18 Exe 
Grinding and polishing wheels 
and stones do__ $144 $696 E Australia $325; Jugostdvia $170; 
West Germany $154. 
Diamond: Gem, not set or strung 
do... $164 $3,392 -- All to Belgium- Luxembourg. 
Fertilizer materials: Crude, n.e.s_ — — — 207 10 eines All to Italy. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
value, thousands estas $14 2 Do. 
Worked ________~_ do... $2 $9 TN United Kingdom $6; Italy $2; 
Belgium-Luxembourg $1. 
Sulfur: Sulfuric acid _— ——_-— do— (3) E 
MINERAL FUELS AND RELATED 
MATERIALS | 
Petroleum refinery products: 
Lubricants  — _42-gallon barrels. — 2,862 1,531 = West Germany 1; bunkers 1,530. 
Residual fuel oil... do- 64, 230 ee 
Bitumen and other residues 
Ø ces i 88 -— All to Italy. 
Revised. 


Table prepared by Jozef Plachy. 
?Less than 1/2 unit. 
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Table 3.—Malta: Imports of mineral commodities: 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 j 
Á gurea Other (principal) 
METALS 
Alumin 
Orides and hydroxides 
value, thousands $4 $19 @) Switzerland $9; Italy $5; France $4. 
Metal including alloys: 
Serap culum A e s 1 -— All from West Germany. 
Unwrought value, thousands. _ 3) $521 (2) Italy $384; United Kingdom $139; 
etherlands $45. 
Semimanufactures do... - $1,032 $7,487 $74 Ec Ba $5,699; United ee $664; 
est Germany $266 
Arsenic: Metal including alloys, all forms 
do... m $1 -— All from Sweden. 
Beryllium: Metal including alloys, ag forms 0 
— = 
Chromium: Oxides and hydroxides 
do- (3) $16 ne W Kingdom $13; West Germany 
Cobalt: Oxides and hydroxides _ _ do- 4 ae l 
Columbium and tantalum: Metal including 
eed at al crc ass à Lu 
Copper: Metal inclu oys: 
Onwrough ht eee ees eee 1 15 -- United Kingdom 14. 
Semimanufactures 
value, thousands $233 $1,478 $3 United Kingdom $752; France $263; 
Italy $223. 
Iron and steel: 
Iron or and concentrate, pyrite, roasted 8 6 _. All from Yugoslavia. 
etal: 
Scrap Ae ON 529 -- Netherlands 527; West Germany 2. 
Pig iron, cast iron, related 
materials 7,818 7,631 -- Greece 7,135; Canada 320; 
Czechoslovakia 133. 
" F om 1 All from United Kingd 
erromanganese ~~ "— T" m Uni ngdom. 
Unspecified - - - --------- 20 48 use Do. 
Steel, primary form 6,044 6,342 = "n Kingdom 1,849; Spain 1,781; 
8 s 
les, shapes, sec- 
gom -- value, thousands. . $853 $1,131 $2 . United Kingdom $2,607; Belgium- 
Py s mbourg $2,151; West Germany 
Universals, plates, sheets 
do- $1,706 $7,988 () Romania $2,119; West Germany $1,981; 
Czechoslovakia $1,168. 
Hoop and strip — — ~~ — do- $46 $235 EU Italy T Vio Germany $64; United 
om $11. 
Rails and accessories do- $19 $8 -- N 5 $1; Belgium-Luxembourg 
Wire do- $217 $998 (3) Italy eri TT Kingdom $137; 
olan 
Tubes, pipes, fittings do- $121 $5, $3 . United Kingdom $1,845; Be 
Caii Be E Luxembourg $1,225; lay & 54. 
ings, and forgings, roug 
do- $5 à) — All from United Kingdom. 
Oxides _-------------- do_--- $19 $60 € Es Kingdom $32; West Germany 
Metal including alloys 
nwrou ght 191 194 -- United Kingdom 193; Italy 1. 
Semimanufactures 
value, thousands $8 $21 x" "n Kingdom $10; Italy $9; Japan 
esium: Metal including alloys: l 
Piece E A E een eee Sá 200 -- All from West Germany. 
Unwrought |... -.---------- — 100 — All from United Kingdom. 
i ufactures 
value, thousands 3) $2 @) Mainly from West Germany. 
Manganese: Oxides. ~ - - ---- -- do- ec $2 — Mainly from Japan. 
Mercur do— - ) (3) -- Mainly from United Kingdom. 
N ickel: À Metal including alloys: 
nwrought....:--- 2222222222 8 8 — All from United Kingdom. 
Semimanufactures 
value, thousanda. — $45 $246 — West Germany $131; United Kingdom 
tals: Metals including a dl 
Platinum-group me e inclu 
alloys, unwrought and partly wrought 
do- Ames Q3 — All from West Germany. 


See footnotes at end of table. 
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Table 3.—Malta: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
o rion. Other (principal) 
METALS —Continued 
Silver: 
Waste and sweepings 
value, thousands (3) $2 m All from United Kingdom. 
Metal Tees iode unwrought and 
partly wrouggngt do— 26,726 51,635 -- United Kingdom 31,082; West Ger- 
many 
Tin: 
Oxide s do... (3) 8 
Metal inae. alloys: 
Unwrought____________-_- à) 6 -- All from Italy. 
Semimanufactures 
value, thousands $179 $1,300 Eun 3 Kingdom $841; Italy $337; 
Titanium: Oxides- - --- ------ do... $108 $521 $166 iir Kingdom 3243; West Germany 
Uranium and / or thorium: Metal including 
alloys, all form do- (3) M 
Zinc: 
Oxides --------------—- do— $10 $45 -- Netherlands $29; United Kingdom $6. 
West Germany $5. 
vi pint a aaa eee 2 a 
9 uding alloys: 
JJ ͤ ĩͤ K 2) 1 _. All from Netherlands. 
uadit. 53577 134 145 — France 90; Belgium-Luxembourg 38; 
Netherlands 17. 
Semimanufactures 
value, thousands_ - $10 $84 TN ium-Luxembourg $37; Netherlands 
ms 0; United Kingdom $1 10. 
Other: 
Ores and conentrates |... à phus 
Base metals including alloys, all forms (3) (3) EN Mainly from West Germany. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, etc 
value, thousands. _ $20 $96 m tay toa Greece $18; West Germany 
Artificial: Corundum _ _— do- $12 $28 @) Yugoslavia $26; Italy $1; United King- 
om $1. 


Dust and powder of precious and semi- 
precious stones including diamond 


do— 818 813 E Be paperei $9; Ghana $3; 
nited Kingdom $ 
Grinding and polishing wheels and 
Stones do— 895 8531 $3 Italy $202; eee $168; West 
Germany $ 
Asbestos, crude ____________ do_ _ __ (?) BEN 
Barite and wither ite do... $2 $59 ase United Kingdom $58. 
Boron materials: 
Crude natural borates _ _ _ _ _ _ do— zA à — All from Italy. 
Oxides and acids ||... _ do- 81 $3 -- West Germany $1; Italy $1; United 
om $1. 
Cement. c-r n cec I 187,255 162,840 -- Turkey 79,384; U.S.S.R. 44,810; Bul- 
garia 0, 190. 
Chalk___------- value, thousands $11 $56 ies United Kingdom $27; France $14; Italy 
Clays; crude - -- —---- ------------—- 525 406 __ United Kingdom 332; Italy 74. 
pcre ang chiolite _ value, thousands $3 $2 M Mainly from Yugoslavia. 
Diamon 
Gem, not set or strung _ — — — — — do— $705 $4,242 oe Ghana $1,506; ola $1,214; Belgium- 
Luxembourg $6 
Industrial stones do_ ___ $21 $331 -- Ghana $325; Belgium-Luxembourg $6. 
Diatomite and other infusorial earth 
do- $5 $32 Bias Italy $15; West Germany $7; United 
ingdom $7. 
Fluorpa do— 2) 3) -— All from Norway. 
Fertilizer materials: 
Crude, n. ess EE 2,907 2E Italy 2,906; Netherlands 1. 
Manufactured: 
Ammonia... value, thousands $5 $20 PW 1 EID $8; West Germany $6; 
rance $4. 
Nitrogenoununss do- 2,113 2,032 E Italy 1,367; Romania 200; West Ger- 
many 100. 
Phosphatic _ _ - ~~ —~--- do— -—-— 55 15 — West Germans 14. 
Potassic —_——- --------- do— 4 E 
Unspecified and mixed - do- ~ — — 639 415 2 West Germany 223; Belgium-Luxem- 


bourg 140; United Kingdom 41. 
See footnotes at end of table. 
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Table 3.—Malta: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
uites Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natural! =e (3) ES : from Italy. 
Lig and plaster _ value, thousands $10 $38 M $21; West Germany $8; ay $2. 
JJ E EE ĩðͤ Ku a 5 ies y from Uni Kingdom 
1 compounds 
xi value, thousands $1 $1 ER Do. 
ca: 
Crude including splittings and waste 
do_ ___ $1 $9 -—- United Kingdom $8. 
Worked including agglomerated 
do— 3) $1 -- Mainly from United Kingdom. 
Nitrates, crude ___________ — do_ ___ (* DA 
Pigments, mineral: 
Natural, crude do... $1 $11 -- All from United Kingdom. 
Iron oxides and hydroxides, processed 
do $3 $26 = United Kin dom $17; West Germany 
Precious and semiprecious stones other i 
than diamond: 
Natural- ——------------ do— $25 $8 Pn "en Germany $2; Taiwan $1; Thailand 
Synthetic. do- * 83 West Germany 92. 
Salt and br ine do $21 $277 — United Kingdom $219; Italy $51; West 
Germany $4. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 18 140 -- Mainly from Turkey. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
value, thousands. _ $248 $1,914 -- Italy $1,889; etr a $13; Belgium- 
Luxembourg $ 
Worked _____-__---~- do— 83 $28 -- Italy $25; India $2. 
Gravel and crushed rock do- $117 $828 (2) Ital 16; United Kingdom $7; Sweden 
Quartz and quartzite - - - — do... $3 $21 EN United em $8; Italy $7; Mcd 
uxembo 
Sand other than metal-bearing. — — - - - 1,546 31.270 -- United Kingdom 1,063; Be 
Luxembourg 180; Italy ^d 
Sulfur: 
Elemental: 
Crude rn eae native and by- 
Cdiloidal, precipitated, sublimed ~~ 45 98 j Italy 91; United Kingdom 2. 
Dioxide value, thousands à) $4 -- United Kingdom $2 taly $1. 
Sulfuric acid do— $9 $114 -— Italy $49; Netherlands $45; United 
Kingdom $10. 
Talc, steatite, soapstone, pyrophyllite 
do— 88 $61 $4 ard $37; Norway $9; United Kingdom 
Other: Crude ___________-- do... $3 $6 -- United Kingdom $4; Austria $1. 
MINERAL AAT, AND RELATED 
c and bitumen, natural 4 2 2 
Carbon black value, thousands 858 $286 $14 Italy $126; West Germany $91; Canada 
c, Ges carbon do... E $9 — All from United Kingdom. 
Anthracite and bituminous _____ 212,081 184,235 - "s 1 5401. 15 93,640; Italy 37,267; 
pain 
Briquets of anthracite and bituminous 
1; ³˙¹ MS 9 19 -- Australia 16; Italy 3. 
Lignite including briquetss ~~~ T" 1 -. All from United 
Coke and semicoke __ - - - - - -- - - -- -- ERA 31 — United Kingdom 16; taly 15. 
Peat including briquets and litter 292 262 — ireland 105; United Kingdom 94; 
Netherlands 63. 
Petroleum refinery products: 
Mineral jelly and wax? 
42-gallon barrels. - 2,404 2,867 19 Hungary 2,392; West Germany 968; 
United dom 345. 
Lubricants) ss do 28,687 23,478 97 Ital 1 Be VA RE 7,210; 
om 
Bitumen and other residues do- 25,379 38,872 — Spain 38,849; United Kingdom 14; 
Netherlands 9. 
Bituminous mixtures 
value, thousands 326 $240 _. Spain $154; United Kingdom $50; 
France $18. 
Table prepared by Jozef Plachy. 
WLess than 1/2 unit. 


*Totals are incomplete owing to unreported quantities. 


The Mineral Industry of 
Mauritania 


By Thomas O. Glover! 


Mauritania's economy was supported 
chiefly by the mining and fishing indus- 
tries. Prior to 1983, iron ore exports were 


the major earner of foreign exchange. Since 


1983, the major foreign exchange earner 
has been the fishing industry. Iron ore sales 
in 1987 provided only 4096 of the foreign 
exchange earnings with 60% coming from 
the fishing industry. Export earnings were 
slightly more than $350 million during the 
year? In 1981, when iron ore shipments 
accounted for approximately 8096 of total 
foreign exchange earnings, the total export 
earnings were slightly less than $200 mil- 
lion. Iron ore exports have been a major 
source of foreign exchange since the first 
full year of shipments in 1964. The parasta- 
tal mining company, Société Nationale In- 
dustrielle et Miniére (SNIM) has owned and 
operated all the iron ore mines in Maurita- 
nia beginning in 1971. 

Mauritania's recent, economic perform- 
ance has suffered from adverse climatic 
conditions affecting the agricultural and 


livestock industry, from the collapse of iron 
ore and copper prices, and from rising 
energy costs. The country was burdened 
with a $1.6 billion debt, an unsustainable 
balance of payments, and operating dificits. 
An agreement on rescheduling debts with 
foreign countries was concluded in July 
1987. Under the agreement, 65.7% of the 
payments falling due between April 1987 
and May 1988 will be paid over a 15-year 
period after a 4-year moratorium. The 
debts, including principal and interest, 


amounted to $60 million. 


Mauritanias new deepwater port at 
Nouakchott, constructed by China and in- 
augurated on September 17, 1986, was nct 
in service late in 1987. The $150 million 
port, upon which construction was begun in 
1980, would enable Mauritania to import all 
its requirements through the facility. Maur- 
itania has used Senegalese ports for up to 
40% of its imports in the past. The new port 
has a capacity of 500,000 tons per year and 
allows for future expansion. 


PRODUCTION AND TRADE 


Production of iron ore in 19877 increased 
12% over the 1986 production of 8.9 million 
tons. Exports of iron ore in 1987 increased 
slightly over that exported in 1986. Sales of 
iron ore to Western Europe accounted for 
92.8% of all iron ore exports. The West- 
ern European nations included Belgium, 
France, the Federal Republic of Germany, 
Italy, Portugal, Spain, and the United King- 
dom. The remaining exports went to Paki- 
stan and the United States. At the port of 
Nouadhibou on the Atlantic Ocean, the 
total 1987 shipments of 9.0 million tons 


were loaded into 119 cargo vessels for ex- 
port. The total quantity consisted of 7.9 
million tons from the Kedia d'Idjil deposit 
plus 1.1 million tons of high-grade iron ore 
concentrates produced from the Guelbs de- 
posit. All the export iron ore was shipped 
650 kilometers by rail to the Nouadhibou 
port. The United States received its first 
shipment of Mauritanian iron ore in 1986. 
SNIM contracted with Bethlehem Steel to 
supply the steel company with 650,000 tons 
of iron ore in 1987. SNIM supplied 92% of 
the contracted amount during the year. 
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Table 1.—Mauritania: Production of mineral commodities! 


Commodity? 1983 1984 1985 1986 1987 
Gypsum ----------------- metric tons $4,000 800 5,410 18,060 20,000 
Iron and steel: 
Iron ore: 
Gross weight? |... thousand metric aise = 7,885 9,527 9,333 8,929 9,000 
Iron content mses 4,250 5,754 5,600 5,804 6,100 
Metal: Semimanufactures _ _ _ _ metric lona. M 5 454 898 4,481 2, 160 10, 660 
Egtimated. Preliminary 


Table includes data available through Aug. 27, 1988. 


In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 


sand and gravel, and stone) and salt presumably are 


roduced, but output is not reported quantitatively, and available 


information is inadequate to make reliable estimates of output levels. 


SReported iron ore exports. 


COMMODITY REVIEW 


METALS 


Copper.—Mauritania's Société Arabe 
Miniére D’Inchiri (SAMIN) had elaborate 
plans to rehabilitate the copper industry in 
Akjoujt, Mauritania. The rehabilitation 
program, involving a group of international 
backers, met with major financial difficul- 
ties which caused the program to be indefi- 
nitely postponed. SAMIN planned to ex- 
tract gold from mine tailings in 1988 that 
were left from previously mined copper ore 
in the Akjoujt area. A relatively high re- 
turn was expected in processing the tailings 
owing to a low investment in extracting 
equipment. If the mining of copper becomes 
financially achievable in the future, the 
Government would consider reopening the 
Akjoujt Mine. 

Iron Ore.—SNIM continued its $92 mil- 
lion restructuring program during the year 
by cutting back its labor force by more than 
1,000 people by April 1987. It was also able 
to reduce other operational and manage- 
ment costs. In addition the company invest- 
ed in new equipment and staff training to 
raise productivity. 

SNIM’s original mines, in the Kedia 
d’Idjill deposit, produced ore at 65% iron 
content. The ore reserves from this deposit 
were being depleted rapidly. Reserves at the 
four existing mines in the Kedia d'Idjill 
F'Derik, Rouessa, Segazou, and Tazadit, 
were estimated to be 58 million tons, suffi- 
cient to maintain production into the mid- 
1990's. Earlier forecasts had production 
ceasing in this area by 1990. The additional 
time of 5 years gave Mauritania more time 
to repay loans incurred on the first phase of 
the Guelbs project as well as to correct 
problems at the new beneficiation plant at 
the new El Rhein Mine. 


The Guelbs are a series of black magne- 


, titic quartzite hills scattered over the desert 


plains of northern Mauritania. The eastern 
Guelbs group consists of one operational 
mine, El Rhein, and two proposed mines, 
Oum Arwagen and Marizet. The three 
mines contain approximately 500 million 
tons of reserves with an average iron con- 
tent of 37%. The El Rhein Mine began 
operating in July 1984 and was a conven- 
tional open pit mining operation. Total 
reserves at the El Rhein Mine were 285 
million tons. Mining equipment at the mine 
included four 14-cubic-yard electric shovels 
and fourteen 100-ton dump trucks. The 
mined area contained large-grained magne- 
tite iron ore that was enriched through a 
magnetic separation process. The ore bene- 
ficiation plant utilized an entirely dry en- 
richment process owing to an acute water 
shórtage. Since startup, the beneficiation 
plant has operated below capacity owing to 
various operational problems. Problems 
with the phase 1 plant, combined with 
continued depressed world demand and an 
upward revision of iron ore reserves in the 
Kedia d'Idjill Mines, mean that phase 2 
development could be delayed by several 
years. 

Phase 2 involved opening a new mine at 
Oum Arwagen and the construction of a 
new  9-million-ton-per-year  beneficiation 
plant beginning in 1990. Reserves at Oum 
Arwagen were estimated to contain 101 
million tons. The reserves at El Rhein and 
Oum Arwagen were sufficient to guarantee 
the output of high-quality iron ore concen- 
trates for marketing as sinter feed. 

In annual negotiations with its customers 
in March 1987, SNIM was forced to accept a 
10% price cut. As a result, iron ore prices 
were dropped below 1975 prices in real 


THE MINERAL INDUSTRY OF MAURITANIA 


terms. The sharp fall of the value of the 
U.S. dollar also reduced sales revenue. 

An iron bar plant in Nouadhibou, former- 
ly owned by SNIM, has become a joint 
venture, with several Arab countries pro- 
viding capital. The plant has been troubled 
with technical and economic problems since 
its startup in 1977, having been shut down 
in 1984 and reopened in 1985. The plant 


produced iron bars for construction in 1987 


but remained hampered with technical 
problems. 


INDUSTRIAL MINERALS 


Gypsum.—Gypsum mining north of 
Nouakchott continued to supply local mar- 
kets. The rehabilitation program, which 
included an increased production and start- 
up of exports, got off to a slow start in 1987. 
A new plaster factory, completed in 1984 to 
utilize Mauritania’s gypsum, had not begun 
production. However, plaster production 
rose to 14,000 tons in 1987. 

Phosphate.—Exploration of phosphate 
deposits near Bofal-Loubboira in the Sene- 
gal River area continued. Although the 
deposits of phosphate were quite large, giv- 
en the high infrastructure costs and low 
world prices, the prospects were very limit- 


MINERAL FUELS 


Liquified Petroleum Gas.—The Société 
Miniéra de Gog joint-venture company was 
delegated to manage and operate a new 
butane bottling plant in Nouakchott on 
April 26, 1987. The plant was owned by the 
Government of Mauritania (84%), the Gov- 
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ernment of Algeria (33%), and private 
Mauritanian investors (33%). Production 
was planned to commence in August 1987 at 
an annual rate of 4,000 tons. Production 
capacity is estimated at 5,000 tons per year. 
Somagaz purchased butane from a Nether- 
lands company, Vanoil. Butane was not 
purchased from the Nouadhibou refinery 
owing to high costs. The plant will end 
Mauritania’s dependence on Senegal for 
butane. 

Petroleum.—Exploration.—Amoco Maur- 
itania Exploration Co., a subsidiary of Amo- 
co Production Co., has signed a production- 
sharing contract for offshore petroleum ex- 
ploration with Mauritania. The agreement 
covered about 2.6 million acres west of the 
capital city of Nouakchott, which is on the 
Atlantic coast. Seismic acquisition began in 
late 1987 with exploration activities contin- 
uing into 1988. 

Refining.—The refurbished Nouadhibou 
refinery was reopened on April 26, 1987. 
The refinery, which had been built in 1978 
to process Algerian oil, had been closed 
since June 1983. The $30 million renova- 
tion, funded by Algeria, was done by Alge- 
ria’s state-owned Entreprise Nationale 
d’Engineering Petrolier. Work included 
building two 720-cubic-meter-per-day desal- 
inization units and a gas plant to recover 
propane, altering loading facilities, and in- 
stalling a multiproduct pipeline to supply 
neighboring SNIM. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Mauritanian ouguiya (UM) to U.S. dollars at the rate of 
UM72.0= US$1.00. 


The Mineral Industry of 
Mexico 


By Jerome F. Machamer! 


Mexico's mineral industry staged a signif- 
icant recovery in 1987, despite inflation of 
about 60%, concern over the repayment of 
foreign debt, and the rising cost of spare 
parts and other imported supplies. The 
improvement was due to increased produc- 
tion of several major mineral commodities 
and to generally improved world price lev- 
els compared with those of 1986. Sales 
volume for Petróleos Mexicanos (PEMEX) 
increased by approximately $2 billion or 
19% more than that of 1986, while the value 
of silver produced rose by about $140 mil- 
lion or 3596 compared with that of 1986. The 
gross domestic product increased by 1.496 in 
real terms during the year, while overall 
growth in the mining sector was 3.896. 

Mexico was the world's fifth largest pro- 
ducer of petroleum, after the Soviet Union, 
the United States, Saudi Arabia, and China; 
petroleum production increased slightly in 
1987. Petroleum reserves, however, declined 
slightly, reflecting the decrease in explora- 
tion activity, which was a result of the 
reduced oil prices of earlier years. Mexico 
continued to be the world's largest producer 
and exporter of silver, which was the coun- 


try's second most important mineral prod- 
uct. Mexico was also the world's leading 
producer of fluorspar and was a major 
producer of antimony, arsenic, barite, bis- 
muth, celestite, graphite, lead, mercury, 
molybdenum, sodium sulfate, sulfur, and 
zinc. 

Important governmental actions taken 
during the year include the Economic Soli- 
darity Pact, an agreement between Govern- 
ment, business, labor unions, and rural 
workers, under which the minimum wage 
would be tied to increases in the price of a 
group of basic commodities. At the same 
time, prices of several Government-pro- 
duced or provided goods and services, in- 
cluding petroleum products and electricity, 
were sharply increased. The objectives were 
to stabilize the general economy and to 
reduce inflation. Royalties (derechos de 
minería) were reduced for small and medi- 
um miners. An important development for 
the future was the announcement late in 
the year of plans to sell or otherwise dispose 
of Government interest in about 50 state- 
owned companies, including several medi- 
um and large mining companies. 


PRODUCTION 


Within the mineral fuels category, pro- 
duction of crude oil, natural gas, and run-of- 
mine coal all increased. Production of steam 
coal increased, while production of washed 
metallurgical coal and coke apparently 
decreased. Production of refinery products 
increased. Mexico was essentially self- 
sufficient in regard to energy minerals and 
derived products. 

In the metallic minerals sector, there 
were significant increases in the production 
of copper ores and smelter and refinery 


products, reflecting the basic changes in 
the country's copper economy that were oc- 
curring with the startup of the new smelter 
of Mexicana de Cobre S.A. Aluminum, cad- 
mium, and zinc output rose, while produc- 
tion of mined and refined lead declined. 
Silver production rose to a recent new high; 
gold production increased, although not to 
the record-high level achieved in 1984. Pro- 
duction of crude and finished steel and of 
ferroalloys reached new highs, while pro- 
duction of manganese ore declined. 
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In the industrial minerals area, produc- 
tion of barite, cement, gypsum, magnesia, 
salt, sodium sulfate, strontium minerals, 
and sulfur all rose, while production of 
clays, fluorspar, and phosphate rock declin- 
ed. 
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Employment in the mineral industries 
rose 2% to 225,000. With a reported depend- 
ency factor of 5.5, approximately 1.24 mil- 
lion people (1.5%) depend upon the mineral 
industry for employment. 


Table 1.—Mexico: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
METALS 
Aluminum 
ill LL hu cL i 89,706 43,988 42,144 89,946 63,260 
Secondarr:T 222222222 -2-22- 15,122 19,636 22,018 18,925 8,765 
Antimony: 
Mine output, Sb content? 2,519 3,064 4,266 3,387 2, 839 
Metal (in mixed bars and refined) 1,782 1,907 2,694 1,955 1,602 
Arsenic: 
l.. ua eui. ee 8,895 4,067 3,918 4,030 4,545 
Prill E 57 97 864 1,285 759 
Bismuth* 52 .o. 545 433 925 749 1,012 
um: 
Mine out ut Cd content ~- ——----------- 1,341 1,185 1,140 1,188 1,249 
Metal, rened s ß ORCS Or eat 7 838 905 1,016 935 
Coro 
MM output, Cu content T198,928 T185,210 1172, 897 184,618 247,592 
Blister (primary only)) 159, 543 770, 389 168,182 74, 662 127, 576 
Refined 
i!; K UPC 183,490 T92,163 T123,565 89,494 130,039 
Secondary 15,000 18,900 14,000 F1,060 NA 
aus Total? eco ee ood ee, aie T98,490 1106, 063 1187, 565 196,554 130, 039 
Mine pe uet Au content troy ounces. — 198,179 271,001 265,696 280,972 256,822 
Metal, refined _. ~~~ ~~ _____ do. --- 77,504 177,118 198,723 189,207 5,507 
Iron and steel: 
Iron ore, mine or aia 
Gross weight thousand tons 8,040 8,317 7,820 7,298 1,523 
Fe content do- 5,306 5,489 5,161 4,817 4,965 
Metal: 
Pig iron 23 A do... - 8,537 8,926 8,595 3,724 3,698 
Sponge iron do... 1,497 1,448 1, 1,825 1,540 
r Si a do- 5,034 5,874 5,095 5,049 5,288 
Ferroalloys: 
Ferromanganese .......- do— 140 160 154 156 161 
Silicomanganees — do- 42 42 89 61 80 
Ferrosilicon |... do... 24 28 28 18 18 
Ferrochromium ........- do... 8 7 6 3 6 
BE c fe ec es do— 1 2 3 1 1 
Sl! do- 210 234 230 239 
Steel, crule do... .- 6,978 7,560 7,367 7,170 7,671 
Rolled products do- 5,473 6,025 16,042 5,623 5,791 
Forgings and castings _____________ 68 59 56 6 40 
Mine output, Pb content 184,261 202,561 197,489 195,449 177,161 
Metal: 
Smelter: 
p oa oe cc LE T166,550 1174, 697 203, 036 181,989 176,986 
Secondary (refined) 81,000 30,000 31,000 33,000 35,000 
Total D te T197,550 71204, 697 234,036 214,989 211,986 
Refined: 
Primary 8 lead content of 
antimonial lead) 9 162,461 163,205 198,525 178,860 178,830 
Secondary®.________________ 31,000 30,000 31,000 33,000 35,000 
rr evi 193,461 193,205 224,525 211,860 e208, 880 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986 1987 
METALS —Continued 
5 ore: 
content dd 133,004 180,940 150,647 174,416 146,407 
Gross weight, metallurgical ore T286,600 1431, 300 1g 97, 400 894,300 836,000 
Gross weight, battery grade ore ---—-— 16,000 19,000 22,200 88,700 41,800 
Mercury, mine output, Hg content 
76-pound flasks.. _ 6,411 111,189 111,429 5,866 8,597 
Molybdenum, mine output, Mo content 5,866 4,054 8,761 8,286 4,319 
za onium, mine output, Se content 24 44 42 23 29 
Mine output, Ag content 
thousand troy ounces. . 63,607 15,840 73,167 77,753 77, 643 
Metallurgical ucts, Ag content do 58,545 60,022 66,061 71,670 75,651 
Metal, regi primar do- 53,487 53,023 61,651 62,261 68,876 
Mine output, Sn content 834 416 880 585 869 
, smelter, primar 1,216 1,581 1,492 1,474 1,728 
Tungse n, mine output, W content 186 214 282 294 218 
Mine output, Zn content 266,292 308,573 291,938 218,065 211,480 
Metal, smelter, primar / 174,991 167,084 175,353 178,700 a 
Metal, refined, primar: 171,390 162,912 171,388 172,489 184,755 
INDUSTRIAL MINERALS 
Abrasives, natural? ___________________ T191 1609 x 1,458 1 
Barito sees : 357,048 426,095 467,698 821,186 401,886 
Cement, hydraulic thousand tona... 17,068 18,436 20,680 19, 161 22,347 
rf ³˙ AA ee er 226, 140 261,948 261,695 186,478 129,596 
clay 3% 8 218,775 212,758 254,606 248,351 178,847 
Fullers art 41,574 45,697 58,000 49,112 
Fae Sen COCHE 8 162,000 130,296 282,337 276,427 151,104 
Diatomite bpb 43,967 44,634 45,781 86,022 84,708 
Feldsper!ü! |... = ee 117,518 T895,036 T432,031 85,019 106,490 
Fluorsper:!! 
Acid- grade . e 291 
Ceramic grade D. uu 2b 
W : NA NA NA NA "T 
LEE re Are NES 88 
. 33 do- 189 
// do- 1557 1627 1697 757 124 
se sa natural: 
orphouunnss ~~ ~~ ~~~ 42,669 89,846 83,468 86,018 86,674 
Crystalline |... LL c2 2c ccc 2-2 1,658 1,683 1,91 1,838 1,787 
Gypsum and anhydrite, crude (yeso) 3 2, 958,085 4, 260,022 4, 602, 796 4,232,805 4,575,416 
Lime, hydrated and quicklime“ thousand tona... 8,630 4,000 15,545 4,400 4,400 
Magnesium compounds: 
„ E E A A A 66,300 105,701 121,698 99,965 118,332 
gp ipa EBE NEP TAE Fae eae cee e 8 23,187 80,424 19,299 7,530 7,351 
JJ! ͤ K rts 1.560 1,676 1,44 3,419 
N runden N content of ammoniaaa 1,935,500 1,772,610 1,858,778 151, 652,051 131,794, 344 
Perlis t anoun uou nd 8 41,971 81,615 1 46,170 : 
Phosphate rock 1ĩ1111211 ..--- 785,038 T652,651 1786, 500 146,863 688,973 
Salt, all types thousand tons 5, 703 6,167 6,467 6,205 6,199 
Sodium compounds: 
Sodium 5 (soda ash): 
atural RONDE A AE ES E et eRe 179,700 192,000 200,185 €200,000 €180,000 
JJ PE A N EE 217,900 231,008 257,223 250, 000 €250,000 
Sulfate, natural (bloedite)** J Ghee acetate 395,287 418,238 394,074 455,360 488,642 
Stone, sand and 
cite, common: 844,793 480,986 400,516 487,118 486,740 
Dolomite! _.____________________ 363,575 392,877 330,711 458,861 411,601 
Limestone’® 10 thousand tons 35,276 29,055 80,840 28,919 23,735 
;, ee 149,086 149,220 263,100 258,000 261,000 
Sand and gravel , glass sand (silica) lb 71,188,330 71, 462,158 1, 479, 100 886,411 965,921 
PURA thousand cubic meters. _ 50,564 52,081 154,350 50,064 52,513 
Gravel JJ ĩ a do 132,744 33,694 135,196 32,420 34,007 
Strontium minerals (celestite ___________ 37,506 31,991 182,320 24,042 41,139 
Sulfur, elemental 
Frasch process thousand tons 1,225 1,864 1,551 1,588 1,806 
Byproduct: 
Of metallurg x do- 100 160 160 170 180 
Of petroleum and natural gas do 377 462 469 462 498 
Total ics do- 1,702 1,986 2,180 2,220 2,484 


See footnotes at end of table. 


588 MINERALS YEARBOOK, 1987 


Table 1.—Mexico: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987” 


INDUSTRIAL MINERALS —Continued 


Tale cn en PC ß E i at 11,032 8,900 29,900 24,301 17,469 
Vermiculite’?® ______________________ 399 505 850 220 161 
Wollastonite’® ______________________ 10,784 9,251 18,512 9,356 10,993 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black (negro de humo)_ - ----------- $81,425 277,197 264,317 208,971 *285,000 
Coal, run-of-mine: 
Metallurgical. _________ thousand tons 7,181 1,173 7,611 6,985 7,014 
%%% ͤ—u1t et 8 do- 1,818 2,215 2,160 8,178 4,122 
Il celum ccc do 8,999 9,388 9,771 10,158 11,136 
Metallurgical coal, washed do- 3,578 3,455 3,442 3,101 3,026 
Coke:!? 
Metallurgical _ thousand tons 2,960 8 = 2,594 2,330 
perial 2.26) ee TS 
Broze oznani ð2i etel etd cies 3 27 5 4 4 
, ß ar do- 2,996 2,928 2,901 2,604 2,940 
Gas, natural:!* 
Gross million cubic feet 1,479,560 1,878,457 1,815,387 1,252,352 1,276,926 
Marketable __ ___________--- - do... 1,319,069 71,242,906 1,197, 127 1,175,191 1,194,217 
Natural gas liquids:!* Field condensate 
thousand 42-gallon barrels_ — 8,300 41,824 26,588 26,547 27,657 
Petroleum:?® 
Crüdé 2 A ³ A do- 972,922 982,517 960,114 886,092 927, 333 
Refinery products eee 
Gasoline: | 
Aviation do- 420 436 406 419 418 
Motor, leaded and unleaded.. . do- F128,499 181,516 1130, 084 129, 296 184,291 
Liquefied petroleum ga do... — 56,539 56,781 60,981 66,912 70, 806 
Jet! do- 9,998 12,870 12,879 12,625 15,141 
Ke a d PME do- 14,258 11,654 11,286 9,798 11,009 
Distillate fuel oil (diesel do- 81,745 85, 358 89,726 88,521 84,817 
Lubricant ------- do- r 12,579 12,504 386 2,602 
Residual fuel oil do- 127,819 187,210 145,253 147,974 154,939 
phalt_ - c s A ee 3 6, 8,292 8,8 0 655 
Unfinished crude oil?®_ |. . . .. NUM 14,571 16,954 452 
Unspecified |... aoe 127,767 724,414 28,136 80,827 
Refinery fuel and losses do... 111,294 716,591 114,763 10,908 8,289 
Total. do. _ 466,977 501,772 518,904 504,574 519,746 


“Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through Mar. 81, 1989. 

2In addition to the commodities listed, pumice and additional types of crude construction materials are produced, but 
output is not reported, and available information is inadequate to make reliable estimates of output levels. 


5 Refined metal plus Bi content of impure smelter products. 

* Estimated recoverable copper contained in products from primary production units. Primary refined copper includes 
cathode copper from the Cia. Minera de Cananea S.A. Map Ade n 3 lant: 1988—7,536 tons; 1984—9,289 tons; 1985— 
8,034 tons; 1986—8,033 tons; and 1987—9, 662 tons. Camara Minera de Exico. 1988. 

"Calculated from reported Fe content on the basis of concentrate and pellets containing 66% iron. Total run-of-mine 
output in 1986 was just under 15 million tons. 

5Reported production of calcined Manganese ore. 

on exports, comprised mostly of pumice stone and emery—a granular impure variety of corundum. 

10 Fideicomiso de Minerales No-Metallicos Mexicanos. 

11Instituto Mexicana de la Fluorita. 

Reported by Industrias Pefioles S.A. de C.V. (Pefioles) as the only major producer. 

I3Nitrogen content of ammonia produced by PEMEX plus liquid nitrogen. 

14Includes only output used to manufacture fertilizers. 

15Series reflects output reported by Penoles, Mexico's principal producer, plus an additional estimated 30,000 tons by a 
smaller operator. 

l6Excluding that for cement production. 

17Includes coke made from imported metallurgical coal. 

18Mfemoria de Labores 1987, Petróleos Mexicanos. 

19Specified by PEMEX as virgin stock-28” and was at its refineries primarily for export. Exports of virgin 
Ere were suspended during 1986 and replaced by re products with greater value added. 

vised to zero. 
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TRADE 


Exports of petroleum and petroleum 
products were by far the most significant 
factor in Mexico's foreign trade, totaling 
$8.5 billion or 4196 of total exports in 1987. 
When exports of nonfuel minerals of $1.2 
billion were included, total mineral-based 
exports were $9.7 billion or 47% of total 
exports. Crude oil was the largest single 
contributor to the increased value of ex- 
ports, due both to increased volume and 
higher prices. Increased prices for several 
metals and increased volume of exports of 
silver and sulfur, more than offset decreases 
in exports of lead, fluorspar, and other 
commodities. 

Significant trade agreements reached in 
1987 related primarily to trade in steel 
products. A bilateral trade and investment 
agreement between Mexico and the United 
States, which supplements the General 
Agreement on Tariffs and Trade (GATT), 
was signed in November 1987. A further 
agreement was signed in December under 
which Mexico agreed to reduce tariffs and 
eliminate reference prices for steel imports 
while the United States agreed to an up- 


ward adjustment in the Mexican steel 
quota. 

Mexico continued to be self-sufficient 
with respect to many mineral products, 
although virtually all of its potash and 
much of its aluminum, iron and steel scrap, 
finished steel products, and phosphates 
were imported. 

Mexico was one of the United States 
principal trading partners, particularly 


with respect to minerals and crude petrole- 


um. In addition to crude oil, Mexico is a 
major supplier to the United States of 


 celestite, cement, fluorspar, ferroalloys, nat- 


ural graphite, silver, sodium sulfate, steel, 
sulfur, and zinc. The United States is a 
major supplier to Mexico of alumina and 
aluminum products, fertilizer materials in- 
cluding phosphate rock and potash, scrap 
iron, specialty clays, sodium carbonate, 
Steel, sulfur, and talc. Mexico's secondary 
lead smelters also process significant quan- 
tities of scrap material that for enviromen- 
tal reasons can no longer be processed in 
the United States. 


Table 2.— Mexico: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985" 
METALS 
Aluminum 
Oxides and hydroxides 17 
Metal including alloys: 
Du ue N Mes tec E 4,898 
Unwrou ght. 225 
mimanufactures 2,801 
Antimony: 
Ore and cluding allege allow 22 ett: 
in oys, orms 
Arsenic: Oxides and acids 8,399 
Bismuth: 
Ore and concentrate — - — - - LL --- 15 
Metal including alloys, all forms 496 
eam: Metal including alloys, all TA 
heec Md Ld tr tem 5 
cae Oxides and hydroxides .. — — — NA 
Ore and concentratt LL --- 582,943 
8 and hydroxides a 
Metal including alloys: ee 
eps i treat gees 2,770 
Unwrou ght. 11.205 
i ufactures _ 8,209 
Iron and steel: 
Iron ore and concentratt, 505 
Metal: 


See footnotes at end of table. 


Destinations, 1986 
1986 j 
QM Other (principal) 
203 (3$ . Belgium-Luxembourg 198; 
uatemala 7; Peru 2. 
5,291 5,212 Belgium-Luxembourg 19. 
2,672 2,672 
1,125 806 NA. 
8,510 8,510 
140 71 Brazil 69. 
4,830 4,210 Brazil 60. 
678 463 Belgium-Luxembourg 96; Brazil 
52. 
549 447 United Kingdom 45; Brazil 27. 
13 3) Peru 8; Chile 8; Guatemala 1. 
298,709 10,029 West Germany 106,500; Spain 
70,900; China 51 880. 
261 256 China 8; Ja pan 2. 
851 836 Guatemala 13 Panama 2. 
4,814 8,835 N of Korea 956; France 
19,117 19,117 
13,338 11,169 NA. 
1,281 Belgium-Luxembourg 1,003; 
Costa Rica 90. 
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Table 2.—Mexico: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodi 1985* 1986 : 
W e Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Scrap ---------------— 21,238 21,747 21,681 France 65; Canada 1. 
Pig iron, cast iron, related mate- 
C 87 67 49 France 12; West Germany 6. 
Ferroalloys: 
Ferromanganese. — — — — — — — 49,943 7,300 6,268 Canada 417; Colombia 403. 
Ferrosilicomanganese 332 19 19 
Ferrosil icon -- ----- 638 32 21 Colombia 11. 
Unspecified 136 235 1 W 175; Brazil 31: Japan 
Steel, primary forme 12,718 153,274 72,106 NA. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
DOS uem 207,858 405,017 81,564 NA. 
Universals, plates, sheets 120,422 : 146428 NA. 
Hoop and strip - :s: —-— j 2,939 2,885 France 46; Guatemala 6 
Rails and accessories 2 10 22 Guatemala 48. 
NITE rs eee E 2,191 8,266 5,056 1,8306; Belize 959 
Tubes, pipes, fittings . 204,075 154,078 114,892 NA. 
Castings and forgings, rough 28, 23,223 745 eer T 186; West 
rmany 9 
Unspecified |... ($) 22 
Lead: 
Ore and concentrate 9,874 5,618 626  Belgium-Luxembourg 3,912; 
Spain 1,080. 
Oxides ________________ 23,549 25,130 11,828 Japan 8,008; Colombia 1,032. 
Metal | including alloys: 
FFC 2,122 1,852 1,792 Guatemala 40. 
Unwrou ght 107,008 104, ,008 26,636 24h yr bourg 86,256; 
Magn Casse Pra EE pat luding ail DA 962 421 210 Belize 41; | El Salvador 40. 
esium: Metal inclu o 
forms --------------- z 3 80 289 289 
ege: 
Ore and concentrate: 
Battery- grade 19,679 81,023 16,786 Colombia 3,806; Japan 3,000. 
Metallugical-grade F 110,206 83,877 16,717 N [NA 28,910; Venezuela 
Oxide. -cnnan —— 6 5 Costa Rica 
MU 3 76-pound flaska — 2, 677 4, 505 908 Brazil 2117 Argentina 986. 
0 num: 
and concentrate 14.533 2, 875 — United Kingdom 1, 280; West 
3 1.022, Netherlands 
. including alloys, all forms ...... ect 229 228 West Germany 1. 
Ore and concentrate kilograms — d 15 —— All to Guatemala. 
Matte and speisss - 23 3 2 West Germany 1. 
Ash and residue containing nickel 20 xc 
rien 5 alloys, semimanu- 
"EM TOP 18 15 10 Guatemala 2; Denmark 1. 
F metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. _ 41,378 1,447 1,447 
Silver: Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 59,637 55,596 46,35 J open 6,349; West Germany 
TN ,200. 
Ore and concentrate |... L 908 — All to Belgium-Luxembourg. 
Metal 1 including alloys: 2 Pp i 
Unwrought______________ ae 171 170 Guatemala 1. 
Semimanufactures nes EEN 97 191 190 Do. 
Titanium 
Ore and concentrate. kilograms _ 23 110 110 
PENE A E AE DIN 1,060 818 33 El Salvador 402; Guatemala 304; 
Honduras 69. 
n: 
Ed concentrate 1.093 772 772 
Metal including alloys, all forms 8 51 7 | Sweden 30; West Germany 13. 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities! —Continued 
(Metric tons unlees otherwise specified) 


Destinations, 1986 
Commodi 1985" 1986 ; 
jiii 5 e Other (principal 
METALS —Continued 
Vanadium: Ash and residue containing 
55 PERENNI EIE acer 251 1,360 1,960 
c 
Ore and concentrate |... _ 214,657 197,774 18,180 Belgium-Luxembourg 69,129; 
.S.S.R. 33,220; I aly 26,110. 
OÜxide8 es oe er ee a 17,982 20,563 18,984 xr" Kingdom 1, 186; Uruguay 
Blue powder, 8,051 2,650 2,318 Australia 108; Argentina 104. 
Ash and residue containing zinc 443 1,446 1,280 Uruguay 216. 
Metal including alloys: 
Sei?” ($) TIN 
Unwrought_ E EEEE A 78,292 78,929 47,670 Japan 9,492; Costa Rica 4,065. 
Semimanufactures |... 7,752 2,294 169 Costa Rica 5, 901; tina 
1. peed Dominican public 
Other: =" 
Ores and concentrates --.- m 14 14 
Ashes and residues 1,532 172 42 China 100; Japan 16. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
N. por dan Corundum, emery, pumice, 

MEER EINER NE ree 246 1,457 1,455 Brazil 1; Dominican Republic 1. 
Artificial: Silicon Carbide 818 1,791 661 pent 1, ,050; Republic of Korea 
Dust and powder of precious and semi- 

precious stones kilograms _ 9 12 10 Treland 2. 
pl apis and polishing wheels and 
. T 288 165 158 Honduras 2; United Kingdom 2. 
A crude JC ͤ ET 49 3) -- All to West Germany. 
Barite and witherite . . . 84,675 29,792 29,792 
Boron materials: 
Crude natural borates __ ____._ _ 18 63 18 Colombia 50. 
Oxides and acids 20 1 Sa Mainly to Dominican Republic. 
Cement thousand tons 4,620 "t n 9115 Belize 4 42; Venezuela 14. 
Clays, crude: 8 — u 
ntonittteeeeeeeeeeeese?: 7,170 11.488 6,212 N n 5, 258; United King- 
om 18. 
Fuller’s eart nn La 22 
Kaolin Se v5 2,527 2,012 1 Cuba 2, 
Unspecified |... ----.--- 129 3) Colombia 20 Peru 13; El Salva- 
Cryolite and chiolite .. _ . .. — kilograms.. — —— All to West German 
Diatomite and other infusorial earth .. _ — 4,469 5,461 122 West Germany 1,350; Argentina 
1,119; Colombia 1. 113. 
Feldspar ocu cenas 6 688 688 
Fertilizer materials: Manufactured: 
AmmonianaKKanazzi lll l2- 390,039 96,592 43,848 Spain 28, 1855 -P 
Nitrogenous. - --- ----------—- 38,922 81,983 24,825 Netherlands 1 17,260; Colombia 
Phosphatic _....____.------ 280 25,244 95 U.S. S. erie ,056; Peru 6, 782; Guy- 
ana 3, 
Potassiie - 7,307 120 120 
U ified and mixed _________ 821 528 526 Netherlands 2. 
Fluorspar (total)) 564,622 437,526 246,108 abcr m 73,531; Canada 
Of which: 
Acid- grade 271,557 NA 
Other grades including ceramic 293,065 NA 
rapae; natural 1k t́ 19,298 18,919 17,683 Spain 1,283; Panama 2. 
pean and plaster __ thousand tons 8,899 2,269 2,040 India 86; Canada 56. 
ma DIOE P FON EM 1 16 = All to West Germany. 
1;§%— ñ Ü 8 46, 868 18,578 17,998 Belize 580. 
esium compounds: 
esite, crude_____________ "M 4 Sa All to Nicaragua. 
Oxides and hydroxides 28,995 44,342 18,456 West visti y 14,880; Argen- 
tina 6,543. 
Meerschaum, amber, eil 51 à) 2) 
Mica: 5 including splittings and 
FFT 353 85 — — MainlytoJ 
erudee LLL c2 - e y to Japan. 
ts, mineral: Iron oxides and hy- 
xides, processed... 2,640 2,741 2,895 Canada 139; Japan 108. 
Precious and semiprecious stones other 
NEL kil 5,441 834 699 J 129; Spain 2 
8 ograma. . , apan 129; i 
Synthetic --—--------- do_--- 550 46 46 Ee 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985" 1986 : 
" Pd Other (principal) 
INDUSTRIAL MINERALS —Continued 
Salt and brine... thousand tons 8,993 4,485 1,611 Japan 2,462; Canada 285. 
um compounds, n.e.8.: 

Carbonate, manufactured... 1,044 1,857 ~~ Mainly to Cuba. 

Sulfate, manufactured 143,808 157,283 91,803 Brazil 43,255; Colombia 3,964. 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 2,427 2,164 1,566 China 341; Italy 50. 
Workeelclclk. 12,655 14,602 13,827 Canada 598; Panama 77. 

Dolomite, 5 5 ES 1,121 1,461 1,065 El Salvador 200; Panama 100. 

Gravel and crushed rock __—_—_ ~~ 44,055 6,706 6,706 

Limestone other than d Guia ne 117,760 104,636 104,636 

queres and 3 20 76 76 

other than meta metal-bearing .. 83,364 28,986 28,878 Guatemala 48; El Salvador 43. 

Sand and gra vel 18,228 11,347 11,315 Honduras 15; Nicaragua 13. 
5 s ind Celestite _ 40,207 80,698 28,121 Japan 2,577. 

‘Elemental: 

Crude including native and by- 

product thousand tons 1,644 1,031 715 Komania 112; United Kingdom 
Colloidal, precipitated, sublimed — 20 ue: 
Unspecified .. 83 3) — All to Guatemala. 

Diox ide 120 110 90 Costa Rica 20. 

Sulfuric acidddzz —— 456 821 23 Guatemala 213; Panama 84. 
Talc, steatite, soapstone, pyrophyllite 18 20 -— El Salvador 15; Panama 5. 
Vermiculite 149 66 66 
Oe i 

a hr E EA EA 183 333 227 Venezuela 80; Colombia 20. 

Slag and dross, not metal-bearing .. .. — 55 410 256 Venezuela 154. 

MINERAL FUELS AND RELATED 

MATERIALS 
Asphalt and bitumen, natural 193,983 11,436 74,402 Costa Rica 2,717; Guatemala 120. 
Carbon blacecek«k kk 41,214 86,433 14,504 Switzerland 7,586; Cuba 3,300. 
Coal: All grades including briquets .. _ _ — 168 831 582 Belize 232; Guatemala 17. 
Coke and semico kee 163,535 24,358 7 Philippines 24,351. 
Peat including briquets and litter 212 25 25 
Petroleum: 
Crude.. thousand 42-gallon barrels_ — 524,948 410,450 226,533 Spain 71,700; Japan 66,200. 
Refinery products: 
Liquefied petroleum gas do- 6,635 11,121 5,148 NA. 
Gasoline, motor do- 7,148 8,166 te NA. 
Kerosene and jet fuel _ do- 1,947 2,550 501 NA. 
Distillate fuel oil do... 5,492 9,259 6,487 NA. 
Residual fuel oil _ _ _ _ _ — do— 8,983 14,553 9,741 NA. 
Asphalt do- Hs 16 NA NA. 
Unfinished crude oil ___do__ __ 16,954 950 NA NA. 
Revised. NA Not available. 
1Table prepared by H. D. Willis. 
Wess than 1/2 unit. 
«Boletin Informativo. Instituto Mexicano del Zinc, Plomo y Coproductos A.C. 
to zero. 
Table 3.—Mexico: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodit 1985" 1986 : 
i nec Other (principal) 
METALS 
Aluminum: 

Ore and concentrate |... 46,659 35,086 28,108 Guyana 6,024; uns ker oro 954. 

Oxides and hydroxides 3 197,657 88,121 83,476 Japan 2,836; 

Metal including alloys: 

Sra um er y Ern n 54,050 18,218 18,043 France 70; Canada 57. 
Unwrou ght 45,236 16,085 11,271 Canada 4,315; Venezuela 500. 
Semimanufactures 28, 639 18,796 15,891 NA. 


See footnotes at end of table. 
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Table 3.—Mexico: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : n 
8 Other (principal) 
METALS —Continued 
Antimony: Oxides |... 84 29 17 Wa Germany 11; Netherlands 
Arme Metal including alloys, all : m i 
Berylliuns Metal including alloys, all 
7 ograms . 55 36 36 
Bismuth: Metal including alloys, all 
77777. ͤ . e Me 134 3) (3) 
Cadmium: Metal including alloys, all 
fl aa aa 2 42 42 
Chromium: 
Ore and concentrate 63,761 21,181 8,601 Cuba 7,895; Turkey 6,500. 
Oxides and hydroxides 70 
Oxides and hydroxidesͤ 100 151 67 Belgium-Luxembourg 58; 
etherlands 24. 
Metal including alloys, all forms 124 71 26 e 85; Cana- 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
kilograms - 273 184 179 West Germany 3; United King- 
dom 2. 
gi uris and hydroxides |... 20 11 7 United Kingdom 8; Panama 1. 
Metal including alloys: 
%%ô§Üê¹ Lcx 24,655 7,451 7,449 Ethiopia 2. 
Unwrought. ______ . 11,843 437 437 
mimanufactures |... 10,926 2,963 1,878 NA. 
Unspecified |... 62,745 8,121 3,422 Chile 4,699. 
Iron and steel: 
Iron ore and concentrate 2,137 208,617 101,121 Be WRIT rd 54,918; 
e 51,574. 
Metal: 
SOFüD unis rose DE 839,890 430,502 365,979 ui 5 29,651; Japan 
Pig iron, cast iron, related mate- | 
DID ee ie ee 20,879 10,482 8,014 Canada 1,125; Panama 800. 
Ferroalloys: 
Ferrochromium . ~~ — 327 25 2b 
Ferro ese 389 108 107 Switzerland 1. 
Ferromolybdenumm — — — — 52 43 43 
Ferronickel __________ - 339 49 49 
Ferrosilicomanganese .. 20 31 31 
Ferrosilicon. _________~_ 1,412 579 393 Brazil 156; West Germany 21. 
Unspecified. -- 4,354 2,335 1,527 NA. 
Steel, primary form 411,661 NA 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
loni Ls 8 74, 870 NA 
Universals, 3 sheets 664 NA 
Hoop and strip - sds 78, 448 NA 
Rails and N rom 617 NA 
WIS. nai 12,438 NA 
Tubes, pipes, fittings |... 51,586 NA 
Unspecified __ (3) RN 
Lead: 
up EAN iU C 179 21 21 
Metal | including alloys: 
Dac eui E E 503 1,056 1,056 
Unwrou ght 336 28 28 
mimanufactures 116 13 13 


See footnotes at end of table. 
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Table 3.—Mexico: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985* 1986 : e 
ees Other (principal) 
METALS —Continued 
Lithium: Oxides and hydroxides_ — _ _ __ 361 156 57 Hong Kong 99. 
5 Metal including alloys 
Doe ey ee BUR SEE 75 17 3 U ified 14. 
Unwrought ________________ 1,121 965 812 n 69; Norway 43. 
i ufactures 1 101 101 
Ore and concentrate 146,454 112,858 28,918 Panama 87,448; Congo 993. 
ea ak ͥ ³ Nae tae RN 1,452 1,826 Belgium-Lixembourg 719; Brazil 
Mercur 76- pound flasks_ — 199 7 7 
Molybdenum 
and concentratt,!- 52 T 
Metal including alloys 
nwrou gt 15 19 (3) Mainly from Austria. 
TRUE Unspecified _.___________ 11 8 3 Netherlands 4; Japan 1. 
Matte and speiss _.___________ 3,539 1,896 1217 Canada 591; Cuba 24. 
Metal including all eue eme ⁵˙b eus Ree dus eum Gam dem am uem 125 64 5 Cuba 33; Canada 26. 
inclu oys, semimanu- 
E 55 1.505 2,662 587 NA. 
um-group me etals including 
all ipwrougnt and partly wrought: 
Palladium troy ounces. . 1,254 NA 
Platinum 33 do... 4,943 NA 
rr do. _ —— 64 NA 
FCC do- 1,010 NA 
Selenium, elemen tall 25 25 21 United Kingdom 4. 
Silver: Metal including alloys, unwrought 
and partly wrought . troy ounces. 3,504 5,530 4,951 Italy 386; West Germany 193. 
Ore v concentrate |... 5,508 6,311 iE Singapore 62; Bolivia 20. 
Metal 1 including alloys: 2 7 
ENCORE METERS eee 156 185 185 
Unwrou ght 72 67 67 
Semimanufactures 70 12 6 1 Germany 4; United King- 
om 1 
Titanium 
Ore and concentrate 52,918 47,129 5 Australia 47,124. 
Giese. 8 1,443 1,405 437 West Germany 495; Belgium- 
Luxembourg 245. 
Metal including alloys, all forms 144 42 88 West Germany 4. 
and concentrate 72 * ed) 
Metal including alloys, all form 125 43 18 Austria 19; Netherlands 2. 
c: 
Oxides egt ß 159 96 96 
Blue | GPS NN IANUE PECES MES 699 239 126 Belgium- Luxembourg 112. 
including alloys 
J) ks 1,193 1,376 1,972 Ethiopia 4. 
Unwroughgt . 2 2 2 
mimanufactures 434 184 176 West Germany 6; erandi 2. 
Zirconium: Ore and concentrate 4,678 1,177 821 Australia 287; Austria 
r: 
Ores and concentrates 7,158 426 374 3 ET RE 19; Nether- 
M metals including alloys, all 
ecu xu eee, 667 308 238 West Germany 21; Belgium- 
Luxembourg 12. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
„ cay Se a a hale 763 1,061 1,002 = Germany 58; Switzerland 
cial: l 
Corundum `~- .—------—---—— 4,350 1,446 133 Brazil 582; West Germany 461; 
Austria 266. 
Silicon carbide 521 135 59 Brazil 76. 
ende and polishing wheels and 
MR 458 345 230 West Germany 84; Italy 11 
8 Crude 38 ay eee ern em 54,871 28,209 7,461 reum i 14 088; sepul of 
u ,009. 
Barite and wither ite 16 99 98 Switzerland 1 


See footnotes at end of table. 
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Table 3.—Mexico: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985" 1986 j ö 
5 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Boron materials: Crude natural borates .. 1,913 976 976 
Bromine __.._._-._____________ 156 99 99 
eol os oe 9,592 8,438 5,808 France 2,277; Brazil 296 
SN a ht pe 5,822 1 @) Mainly from Switzerland. 
-lays, crude: 
ntonite -----------------— 685 509 507 United Ki 2. 
I ( 91,219 85,424 85,229 Spain 79; United Ki 
pm NP NE 181,784 109,818 109,285 est 210; 199 
— and chiol ite 832 () Denmark 817; Belgium- 
Luxembourg 
| es iaa kil 816 189 71 Italy 60; United Kingdom 
nes ograms — ni 
Dust and powder do_ _ 1,848 548 509 ^ Mur Euzembourg 18; West 
rmany 
Diatomite and other infusorial earth _ _ — 142 518 502 United Kingdom 10. 
irr fluorspar, related materials 1,043 ,448 4,828 Canada 112; West Germany 8. 
Ferti mate 
Crude, n. ess 1.016 791 790 Australia 1. 
Manufactured: 
Ammon ia 76, 950 27, O70 12,981 Venezuela 14,188. 
Nitrogenous ..----------- 117,610 184, 821 598 Mx 148,177; U.S.S.R. 
Phosphatic - ------------—-— 403,453 249,132 188,898 Tunisia 33,000; Israel 32,836. 
Potassic. 2... $7,178 29, 181 29,181 
Unspecified and mixed 116,467 1 953 1,864 Spain 316; Belgium- Luxembourg 
Graphite, natural 46 48 20 Brazil 16; West 1 
gypsum Plate sco 11 icti set Germany 15; Spein A. 
CENT eee ee a eat Germany 
Lime aac he eise 896 729 729 x: 
ium compounds: 
esite, crudle 9 1,578 1,562 Fran ce 7; Belgium-Luxembourg 
Oxides and hydroxides 920 1,701 1,661 Italy 20; West Germany 8. 
Crude including splittings and waste 182 153 126 W Germany 18; United King - 
om 5 
Worked including agglomerated split- 
ting o ocu e mE e E 92 94 89 F 8; Sweden 
Phosphates, crude . thousand tons 1,088 1,097 295 Morocco 772; Jordan 30. 
ides, processed 448 588 568 ve Germany 16; United King- 
om 3. 
Potassium salts, crude _ 239,840 144,588 31,748 Canada 49,209; U.S.S.R. 42,626. 
Precious and semiprecious stones other 
3 kilograms 805 40,215 NA NA. 
Synthetic do—— 1,808 41,874 710 France 31,986; Switzerland 
Pyrite, 151 124 20 OUAIS IM 
Quartz crystal, piezoelectric — 
ilograma. _ 28, 583 36 86 
Salt and bri nee 584 660 595 West Germany 65. 
ium compounds, n.e.s. 
nate, manufactured 94,632 78,191 78,191 
Sulfate, manufactured ________ — 40 50 15 Netherlands 35. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 3,582 1,667 Italy 489; Cuba 
Workeldldʒld. 11.973 9,781 9,528 Guatemala 96: Dominica 88. 
Calcite, common 666 1.506 1.449 Italy 36; United Kingdom 19. 
Dolomite, c refractory-grade .. 88 1,497 1,497 
ravel ed rock |... 7,101 2,199 2,110 3 20; United Kingdom 9. 
Kere and qae . 773 405 Sweden 83; West Germany 20. 
other metal- bearing 112,319 68,305 68,156 barry ae Emirates 88; Swe- 
n 
Sulfur: 
Elemental: 
Crude peang native and 
eu e A 56,883 239,342 115,786 Canada 123,421; Le ium: 
Colloidal, precipitated, sublimed — 149 85 80 West 5. 
Sulfuric acid... - 775 22,983 883 id 
Talc, steatite, soapstone, pyrophyllite .... 149,220 79, 279 77,749 Italy 840; France 240. 


See footnotes at end of table. 
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Table 3.—Mexico: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985˙ 1986 : "E 
gued Other (principal) 
INDUSTRIAL MINERALS —Continued 
Vermiculite 462 457 China 5. 
Other: Cruj le 12, 076 9,051 8,623 Australia 237; Spain 68. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,908 1,048 1,047 West Germany 1. 
n | QNM OP PH NES 209 NA 
Briquets of anthracite and bituminous 
ESSET AAA ousand tons... 1,064 Colombia 55; Canada 53. 
ignite ey inclining brie EE 6,743 8,592 8,592 
grades including briquetss Q) ES 
Coke and semicoke. _——_--------—-— 151,342 61,396 25,221 Panama 39,076; Canada 99. 
Gas, natural. million cubic feet 2,081 1,789 1,789 
Peat including briquets and litter 256 268 268 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 18,524 8,987 7,895 NA. 
Gasoline, motor do— 23 14 5 NA. 
Mineral jelly and vag do— 277 236 134 Brazil 79; Spain 12. 
Kerosene and jet fuel do— 439 504 2900 NA. 
Lubricants... —— do- 1.099 1.274 1,058 NA. 
Residual fuel oil do— 4,254 11,096 7,148 NA. 
Petroleum coke________ — do— 883 880 826 Australia 54 
TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
Less than 1/2 unit. 
*Revised to zero. 
COMMODITY REVIEW 


METALS 


Bismuth.— Production of refined bismuth 
increased for the fourth year and reached a 
total of 561 tons, which was the highest 
production since 1980. Exports were 489 
tons, domestic consumption was 39 tons, 
and the balance of 33 tons apparently went 
into inventory, continuing a trend that has 
persisted since 1983. Most of the exports 
went to the North American market, for 
which Mexico is the largest supplier. 

Cadmium.—Mine production of cadmium 
increased for the fourth year, and produc- 
tion of refined cadmium reached a new 
record high. Domestic cadmium consump- 
tion declined for the fifth year in a row to 
174 tons but exports increased to 940 tons, 
and the total of domestic and foreign sales 
reached a new record high of 1,114 tons. 

Copper.—There was notable change in 
1987 for the Mexican copper industry. The 
two major producers, Cía. Minera de Cana- 
nea with its mine and smelter at Cananea 
and Mexicana de Cobre with its La Caridad 
mine and smelter near Nacozari, both in 
the State of Sonora, completed major expan- 


sion programs during the year. The Govern- 
ment, through Nacional Financiera S.A. 
(NAFINSA), assumed control of Mexicana 
de Cobre in order to avert a declaration of 
bankruptcy. Cananea was owned almost 
entirely by Government agencies. At year- 
end, the Government announced a plan to 
fully privatize Mexicana de Cobre. Also 
during the year, an agreement between 
Mexico and the United States limiting sul- 
fur dioxide emissions from copper smelters 
on each side of the border was signed under 
the basic 1983 Border Environment Agree- 
ment. 

The principal developments at La Cari- 
dad were the completion of the 230,000-ton- 
per-year smelter and the start of construc- 
tion of a 500,000-ton-per-year sulfuric acid 
plant. Upon completion the plant should 
recover about 98% of the sulfur dioxide 
created in the copper smelting process. 
Worldwide marketing of the acid will be 
handled by a subsidiary of the Boliden Co. 
Reported copper production at La Caridad 
in 1987 was 131,208 tons, which included 
80,811 tons of copper in concentrates and 
52,418 tons in anodes. 
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At Cananea expansion of concentrator 
*apacity to 95,000 tons per day was complet- 
əd, and construction of a second solvent 
2xtraction-electrowinning (SXEW) plant to 
produce an additional 60 tons per day of 
cathodes was started. Completion of the 
soncentrator expansion will enable the Ca- 
nanea smelter to operate at its full capacity 
of 45,000 tons per year of blister copper. 
Retrofitting of emission controls at the 
Cananea smelter would be required only if 
the capacity of the smelter were to be 
increased. Concentrates that cannot be 
smelted at Cananea will either be smelted 
at La Caridad or exported. Cananea was 
reported to have acquired the copper smelt- 
er of Cía. Minera de Santa Rosalia S.A. at 
Santa Rosalia, Baja California, which would 
add 15,000 tons per year of smelting capaci- 
ty when the smelter is refurbished. Report- 
ed production at Cananea included 37,068 
tons of copper in concentrates, 43,922 tons 
of copper in blister copper, and 9,662 tons of 
copper in copper cathodes. Production in- 
cluded 1,570 tons of copper contained in 
purchased concentrates, resulting in net 
production from Cananea of 89,121 tons 
after consideration of the metallurgical loss 
in smelting of purchased concentrates. 

Mexicana de Cobre operated Mexico's 
only copper refinery and produced 120,377 
tons of refined copper in 1987. Proposals to 
expand the capacity of the existing plant 
and/or to build a new refinery in the 
northwestern region of Mexico, close to 
Cananea and La Caridad, were under study 
but no action was taken. 

Domestic sales of refined copper were 
reported by different sources to be from 
124,000 tons to 129,000 tons. Imports of 
refined copper were estimated to be approx- 
imately 30,000 tons for a total consumption 
of approximately 155,000 tons. Most of the 
concentrate production that was not smelt- 
ed locally was exported. 

Gold.—The Guanajuato district in the 
State of Guanajuato is the most important 
gold-producing area in Mexico, accounting 
for about one-fourth of reported Mexican 
gold production. The Torres Mining Com- 
plex—Industries Pefioles S.A. de C.V. 
(Pefioles), Cía. Minera Fresnillo S.A. de 
C.V., Lacana Mining Corp. of Toronto, Can- 
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ada, and an agency of the Mexican Govern- 
ment have ownership interests—was the 
largest producer in the Guanajuato district 
with reported production of 42,959 troy 
ounces from six mines during the first 9 
months of 1987. Other important gold pro- 
ducers in Mexico were Corporación Indus- 
trial Sanluis S.A. de C.V. from mines in the 
San Dimas district in the States of Durango 
and Sinaloa; Cia. Real del Monte y Pachuca 
S.A. from mines in the Pachuca area in the 
State of Hidalgo; and Cia. Minera de Cana- 
nea S.A. and Mexicana de Cobre as a by- 
product from their porphyry-type copper 
mines in the State of Sonora. 

Minera Zapata S. de R.L. de C.V., an 
affiliate of Phelps Dodge Corp. of Phoenix, 
Arizona, announced the discovery of signifi- 
cant gold mineralization in the northern 
portion of the State of Sonora and reported 
that studies to determine the economic 
viability of developing a gold mining oper- 
ation had begun. 

Iron Ore.—Mexican iron ore production 
increased slightly in 19877 to 7.5 million tons 
of pellets. Principal sources of crude ore 
were the Ferrotepec Mine in the Las Tru- 
chas district of Michoacán, the Pefia Colora- 
da Mine in Colima, the La Perla Mine in 
Chihuahua, and the Hércules Mine in Coa- 
huila. Concentrators are operated at the 
mine sites. Pellet plants are operated in 
Colima by the Peña Colorada consortium 
and at steel plants at Lázaro Cárdenas, 
Michoacán (SICARTSA), and Monclova, 
Coahuila (AHMSA). In addition, 45,000 tons 
of iron ore pellets, 101,000 tons of lump ore, 
and 344,000 tons of sinter fines were im- 
ported. 

Iron and Steel.—Production of crude 
steel in Mexico increased by 5% more than 
that of 1986 to 7.6 million tons, second only 
to the record high 7.7 million tons produced 
in 1981. Finished steel products (rolled prod- 
ucts plus castings and forgings) produced 
totaled 5.8 million tons for a productivity 
(ratio of finished products to crude steel) of 
77%, compared with the 5.6 million tons of 
finished products and productivity of 79% 
achieved in 1986. 

Distribution of production by company 
and by product lines is shown in tables 4 
and 5. 
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Table 4.—Mexico: Production of crude steel, by group and company 
(Thousand metric tons) 
Group and company _ 1985 1986 1987 
Siderúrgica Mexicana (SIDERMEX) Group: 
Altos Hornos de México S.A. (AHMSA) --------—------—-—-———— 2,603 2,868 3,085 
Fundidora de Monterrey S.A. FMS III 948 255 . 
Siderúrgica Lázaro Cárdenas-Las Truchas S. A. (SI CARTSA . ~~ —~- 613 1.192 1.190 
PJöĩ ⁵xxß y ĩ VT MS 4,159 4,315 4,215 
Private companies: 
Tubos de Acero de México S.A. (TAMSA) LL „„ 219 233 466 
Hylsa de México S.A. (HYLSA) ---------------------—--——— 1,071 1,582 1,662 
11111111 malleus ea ³ ⁰⁰ et E 1, 1 045 1, 168 
)/%%%%•Cö»ö»—Ü! . ⁵ð e d d Lt 3,208 2,860 8,296 
Grand total Ren Ld LL uL D LE 7,367 7,175 7,571 


1Permanently closed in 1986 after incomplete operating year. 


Table 5.—Mexico: Production of finished 


steel, by type 
(Thousand metric tons) 

Type 1985 1986 1987 

Castings and forgings — ~~ _ ~~~ 56 26 40 
Rolled products 

Flat- rolled 2,797 2,229 2,855 

Nonflat products 2,953 3, 116 3, 148 

ess tubes 292 208 288 

T! AAA e 6,042 5,623 5,791 


During 1987, 1.2 million tons of finished 
steel. was exported and 331,000 tons was 
imported, compared with exports of 1.1 
million tons and imports of 451,000 tons in 
1986. Apparent domestic consumption of 
finished steel products was 4.9 million tons 
in 1987 compared with 5.0 million tons in 
1986. The increased production, exports, 
and decreased apparent consumption can be 
attributed to the progressive rationalization 
and improvements in efficiency of the Mexi- 
can steel industry and also to the increased 
participation by Mexico in the U.S. market 
for imported steel and the continued eco- 
nomic restrictions on the domestic Mexican 
economy. 

Principal developments in the Mexican 
iron and steel industry during the year 
were the continuation of the phase-2 expan- 
sion of the SICARTSA works at Lázaro 
Cárdenas, Michoacán; the implementation 
of plans to improve production efficiency at 
the iron ore and coal mines of the Sidermex 
Group in Chihuahua and Coahuila; and the 
submission of requests to the World Bank 
for the financing of an integrated program 
of modernization and quality improvement. 

Production and export of ferroalloys con- 
tinued to increase. The production of ferro- 
manganese, silicomanganese, and ferro- 


molybdenum, as well as the production of 
ferroalloys as a group, reached record-high 
levels. The most significant production in- 
creases over 1986 were of silicomanganese 
and ferrochromium. Cia. Minera Autlán 
continued to be the principal producing 
company. 

Lead.—Indicated mine production of lead 
did not change significantly from that of 
1986, nor did the production of primary and 
secondary refined lead. Reported domestic 
consumption of primary refined lead in- 
creased over that of 1986 by about 5,400 
tons or 6.4% while exports decreased below 
that of 1986 by about 16,300 tons to 88,352 
tons. The difference in indicated domestic 
consumption was largely in inventory accu- 
mulation and in increased use of tetraethyl 
lead in gasoline. This latter usage suggests 
that production of leaded gasoline for ex- 
port was also a major end user of Mexican 
lead. 

Manganese.—Production of metallurgical 
manganese ore in Mexico declined sharply 
from levels achieved in 1986, reflecting the 
depressed state of the world steel industry 
and resultant inventory surplus of manga- 
nese ore and ferroalloys. Minera Autlán 
continued to be the major producer, pro- 
ducing 581,300 tons of crude manganese 
carbonate ore and 336,000 tons of calcined 
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product from its mine and plant at Molan- 
zo, Hildago. Production of battery-grade ore 
rose by 7% from 38,700 tons to 41,300 tons, 
reflecting the increased usage of dry cells in 
radios and similar consumer products. At 
yearend, demand for both calcined manga- 
nese ore for metallurgical use and battery- 
grade ore was picking up. Prices for manga- 
nese ore declined by about 5% during the 
year, whereas prices for ferroalloys general- 
ly rose, although not at the same rate as the 
general inflation. 

Domestic sales of calcined manganese ore 
(nodules) declined slightly in 1987, whereas 
export sales rose. For the first year some 
sales of crude (uncalcined) manganese car- 
bonate were made, leading to an overall 
increase in ore sales in 1987. Exports of 
standard- and medium-carbon ferroman- 
ganese declined while exports of silicoman- 
ganese increased, leaving total exports of 
manganiferous alloys virtually unchanged. 

Late in the year, Minera Autlán an- 
nounced plans to begin production of 
electrolytic manganese dioxide at a new 
plant in Tamos, Veracruz. Capacity of the 
plant was to be about 12,000 tons per year. 
The plant would be operated in conjunction 
with Minera Autlán's manganese sulfate 
plant at the same location. 

Molybdenum.—Reported molybdenum 
production increased by approximately 3196 
over that of 1986. Principal producers con- 
tinued to be Mexicana de Cobre, which 
recovers molybdenite as a byproduct from 
the La Caridad copper mine in Sonora, and 
Minera Cumobabi S.A. de C.V., a subsidiary 
of Empresas Frisco S.A. de C.V., which 
produces molybdenite as a primary product 
from its mine in Sonora. Recovery of mo- 
lybdenite at La Caridad increased as a 
result of increased ore production, while 
production at Cumobabi declined as mine 
operations were adjusted to improve oper- 
ating results. 

Silver.—Mexico was the leading producer 
of mined silver in the world, and silver was 
the most important mineral produced in 
Mexico, aside from petroleum. Silver was 
produced from many mines, both large and 
small, and was generally a coproduct or 
principal product of those mines. The larg- 
est single mine was Real de Ángeles at 
Noria de Ángeles, Zacatecas, which pro- 
duced 11.2 million troy ounces in 1987. 
Major producing companies included 
Pefioles and affiliates; Grupo Industrial 
Minera México S.A. de C.V. (Grupo IMM- 
SA); Minerales de Bolaños S.A.; Minera 
Real de Ángeles S.A. de C.V.; Empresas 
Frisco; Industrial Sanluis; and Real del 
Monte y Pachuca. Virtually all the silver 
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produced in Mexico, with the exception of 
that contained in exported copper concen- 
trates and blister copper, is refined by 
Met-Mex Pefioles de C.V., a subsidiary of 
Peiioles, at its Torreón, Coahuila, metallur- 
gical complex or by Industria Minera 
México S.A. (IMMSA) at its Monterrey, 
Nuevo León, complex. 

Mine production of silver was not signifi- 
cantly different from that of 1986, with 
production decreases being registered at 
Real de eles and IMMSA and increases 
being recorded by Pefioles and affiliates and 
Empresas Frisco. Indicated production of 
refined silver increased by 8% over that of 
1986, suggesting that significant quantities 
of silver in inventory were moved to market 
during the year. Sales data indicated that 
75% of the refined silver sold in 1987 was 
destined for export markets. 

The San Antonio Mine of Industrial San- 
luis was the only significant new mine 
opening reported in 1987. The mine is in the 
State of Sinaloa and was reported to have 
the capacity to produce 90,500 tons of con- 
centrate containing 22,000 ounces of gold 
and 850,000 ounces of silver per year. 

Zinc.—Mine production of zinc was es- 
sentially unchanged from that of 1986 while 
production of refined zinc increased 696 to 
approximately 186,000 tons. Reported do- 
mestic sales increased from about 85,000 
tons to nearly 102,000 tons, while exports 
increased marginally over 1986 to nearly 
89,000 tons. Total reported sales were al- 
most 191,000 tons, indicating a significant 
reduction in refined metal inventory. 
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Barite.—Production of barite in 1987 re- 
bounded to more than 401,000 tons, 25% 
more than in 1986 but still significantly 
lower than the almost 468,000 tons produc- 
ed in 1985. The largest producer was Barita 
de Sonora S.A. de C.V., a state-owned com- 
pany with a capacity of about 100,000 tons 
per year. Penoles also produced barite as a 
coproduct from its La Minita Mine in Mi- 
choacán. During 1987, barite production 
from La Minita increased to 79,316 tons 
from 58,030 tons produced in 1986. 

Cement.— Production of cement in Mexi- 
co continued the trend of the past several 
years and increased to a record 22.7 million 
tons, approximately 70% of installed capaci- 
ty of 32.9 million tons. This compares with 
production of 19.8 million tons and an 
operating rate of about 60% in 1986. The 
acquisition of Grupo Cemento Anahuac by 
Cementos Mexicanos S.A. raised the latter 
company's annual capacity to 15.2 million 
tons; the combined companies produced 11.7 
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million tons in 1987. The next largest pro- 
ducer was Cementos Tolteca, with annual 
capacity of 7.1 million tons. 

During 1987 Mexico exported 4.5 million 
tons of clinker and cement, of which Cemen- 
tos Mexicanos S.A. contributed 2.8 million 
tons. Cement from Mexico is now distrib- 
uted throughout the Southwest and Gulf 
States as well as the Atlantic seaboard. : 

Fluorspar.—Reported fluorspar produc- 
tion declined modestly in 1987, although 
Mexico continued to be among the world's 
leading producers. Sales, as reported by the 
Instituto Mexicano de la Fluorita A.C., in- 
creased from 724,000 to 756,000 tons and 
exceeded reported production by about 
32,000 tons, suggesting that there were 
significant inventory adjustments during 
the year. Reported export sales declined 
modestly to 441,000 tons, of which 283,000 
tons was exports to the United States. 
Reported domestic sales increased to 
315,000 tons. 

Magnesium Compounds.—Mexico's pro- 
duction of magnesia rose more than 1896 
from the low level of 1986. Magnesia and 
sodium sulfate are produced from brines by 
Quimica del Rey S.A. at Laguna del Rey, 
Coahuila, while magnesia is produced from 
seawater by Quimica del Mar S.A. at Ciu- 
dad Madero, Tamaulipas. Both companies 
are subsidiaries of Pefioles. Reported ex- 
ports of magnesium oxide increased to 
about 16,000 tons. 

Phosphate Rock.—Principal producers of 
phosphate rock continued to be Roca 
Fosfórica Mexicana S.A. de C.V. (ROFO- 
MEX), with its mine and plant at San Juan 
de la Costa in Baja California Sur, and 
Minerales Industriales S.A. de C.V., with its 
mine in the Municipio de Pacula, Hidalgo. 
ROFOMEX produced 467,942 tons of phos- 
phate concentrates with an average grade 
of 30.28% P. O, and shipped 457,415 tons, 
equal to about 21% of apparent national 
consumption. 

During 1987, ROFOMEX continued its 
modernization and development program. 
Emphasis was placed on development of an 
underground mine to replace production 
from the open-cut mine when depleted. The 
underground mine will use both continuous 
. miners and conventional room and pillar 
mining. The company stopped work in the 
Santo Domingo deposit, also in Baja Califor- 
nia Sur; took steps to improve mill recovery; 
built several new houses to reduce employee 
turnover; developed a new financing plan; 
and took other steps to reduce losses and 
improve its return on investment. 

Apparent domestic consumption of phos- 
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phate rock was 2.2 million tons, of which 
about 29% was produced locally. Principal 
sources of imported phosphate rock were 
Morocco and the United States. 

Salt.—Mexico was one of the major salt- 
producing nations in the world with re- 
ported. production of 6.4 million tons. The 
principal producer was Exportadora de Sal 
S.A. de C.V. (ESSA), which has the capacity 
to produce 5 million tons per year by solar 
evaporation at Guerrero Negro, Baja Cali- 
fornia. Domestic consumption is about 1 
million tons per year with the balance 
exported, mainly to Japan and the United 
States. 

Strontium Minerals.—Mexico's produc- 
tion of celestite (strontium sulfate) contin- 
ued to grow, reaching a record-high level 
of almost 48,000 tons. Major producers are 
Cía. Minera La Valenciana S.A. (CMV) from 
its mine near Torreón, Coahuila, and Sales 
y Oxidos S.A. from mines near Monterrey, 
Nuevo León. CMV and Sales y Oxidos each 
convert part of their production to stron- 
tium carbonate in plants at Torreón and 
Monterrey, respectively. During 1987, 
27,500 tons of celestite was exported to the 
United States and 2,000 tons was exported 
to Japan. The balance of Mexican celestite 
was converted to strontium carbonate in 
Mexico. Most of the strontium carbonate 
product was also exported to the Far East 
and the United States. | 

Sulfur.—Mexico produced sulfur from 
Frasch mines at the Isthmus of Tehuante- 
pec, as byproduct sulfur recoverod from 
sour crude oil and natural gas, and as 
sulfuric acid produced as a byproduct from 
metallurgical operations. Frasch mines 
were operated by state-owned Azufrera 
Panamericana S.A. at Coachapa and Jálti- 
pan and by Cia. Exploradora del Istmo 
S.A., owned 66% by the State and 34% by 
Texasgulf Inc., at Texistepec, all in the 
State of Veracruz. Principal sources of by- 
product sulfuric acid include the smelting 
complex of Pefioles at Torreón, Coahuila, 
which produced 334,669 tons in 1987; the 
San Luis Potosí smelter of IMMSA and the 
Mexicana de Cobre smelter at La Caridad. 
When the La Caridad acid plant is oper- 
ating at full capacity, the total byproduct 
sulfuric acid capacity in Mexico will be well 
over 1 million tons annually. 

Apparent domestic consumption of sulfur 
was about 1 million tons, or about 50% of 
total production. Reported exports were 
910,094 tons. Mexicana de Acido, a subsid- 
iary of Mexicana de Cobre, was building 
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a maritime terminal in Guaymas, Sonora, 
to facilitate shipment of sulfuric acid from 
the La Caridad smelter. 


MINERAL FUELS 


Coal.—The only significant mining of 
coal in Mexico took place in the Fuentes— 
Río Escondido and Salinas Basins in the 
State of Coahuila. The Fuentes—Río Es- 
condido Basin is close to the city of Piedras 
Negras on the Río Grande. Steam coal from 
this basin was mined by Minera Car- 
bonífera Río Escondido S.A. (MICARE) from 
three underground and two open-cut mines, 
and was used exclusively for power genera- 
tion at the nearby 1.2-megawatt Río Es- 
condido thermal power station. Steam coal 
production in 1987 was 4.1 million tons. 

The Salinas Basin is situated between 
Piedras Negras and the city of Monclova. 
The principal mines in this basin are oper- 
ated by the mining units of the Govern- 
ment-owned steel companies grouped under 
Siderürgica Mexicana (SIDERMEX), which 
produced 5.7 million tons of metallurgical 
coal; Groupo IMMSA, which produced 
535,495 tons; and the Comisión de Fomento 
Minero, which produced 877,604 tons. Total 
run-of-mine production was 7.0 million tons. 
Virtually all of the coal produced from the 
Salinas Basin was shipped to washing 
plants, from which metallurgical coal was 
recovered. Raw coal washed was 6.9 million 
tons, from which 3.0 million tons of washed 
coal was recovered. Reported shipments of 
clean coal were 3.0 million tons, of which 2.2 
million tons went to coke plants in the 
Coahuila area, 7,833 tons went to the Comi- 
sión Federal de Electricidad for power gen- 
eration, and the balance of 742,803 tons 
presumably went to the SICARTSA steel 
plant in Lázaro Cárdenas, Michoacán. Re- 
ported coke production was 2.3 million tons, 
whereas total shipments were reported to 
be 2.4 million tons, indicating an inventory 
drawdown of about 100,000 tons. Shipments 
to steel plants were 2.1 million tons, or 85% 
of total shipments. 

Coke production declined for the fifth 
year in a row, and was 2596 below the 
record-high level of 3.1 million tons pro- 
duced in 1981. During the same period, 
production of pig iron remained relatively 
constant, reaching a high of 8.9 million tons 
in 1984 versus a prior low of 8.5 million tons 
in 1983. The overall pattern of declining 
coke production versus stable pig iron pro- 
duction suggests that the Mexican steel 
industry has achieved a substantial reduc- 
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tion in the coke rate (coke consumed per 
unit of iron produced) in the past several 
years. | 

Petroleum and Natural Gas.—During 
1987, Mexico produced 2.624 million barrels 
of crude oil, condensate, and natural gas 
liquids and 3,431.1 million cubic feet of 
natural gas per day, ranking 5th and 13th 
place, respectively, in the world, and repre- 
senting increases over 1986 production of 
approximately 4.5% and 2.0%, respectively. 
Throughput at refineries and petrochemical 
plants was 1.334 million barrels per day and 
crude oil exports were 1.334 million barrels 
per day. All of Mexico's natural gas produc- 
tion was used within the country. 

Exploration, production, refining, and 
sale of petroleum and natural gas in Mexico 
is a state monopoly and is carried out by the 
national petroleum company, Petröleos 
Mexicános (PEMEX). Export sales of crude 
oil and refined products were $8.48 billion 
as compared with imports of refined prod- 
ucts of $446 million, leaving a net positive 
contribution to the national trade accounts 
of $8.03 billion. PEMEX was Mexico's larg- 
est industry, contributing about 10% of the 
gross domestic product and 40% of national 
revenue. 

Mexico's hydrocarbon production was 
from fields bordering or in the Gulf of 
Mexico, which were grouped for reporting 
purposes into five zones. The most impor- 
tant of these was the Marine Zone, which 
encompasses a group of offshore fields in 
the Bay of Campeche and produced about 
66% of Mexico's crude oil and 28% of 
Mexico's natural gas. The Southeastern 
Zone, comprised of several fields in the 
States of Chiapas, Tabasco, and the south- 
eastern portion of the State of Veracruz was 
the next most important, producing about 
26% and 55% of Mexico's crude oil and 
natural gas, respectively. The Southern 
Zone, lying to the west and southwest of the 
City of Veracruz, and the Central Zone, 
centered on Poza Rica in northern Veracruz 
and including the offshore wells of the 
famous “Golden Lane" were about equal in 
importance, with each producing about 396 
and 3.596 of Mexico's crude oil and natural 
gas, respectively. The Northern Zone, en- 
compassing the coastal regions north of 
Tampico and extending northwesterly from 
Matamoros along the Río Grande valley 
was more important for natural gas than 
for oil, producing about 10% of Mexico's 
natural gas but less than 296 of Mexico's 
crude oil. | 
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Table 6.—Mexico: Petroleum and natural gas production 


Natural gas Crude oil! 
Zone and district (million cubic feet) (thousand 42-gallon barrels) 
1985 1986 1987 1985 1986 1987 
Marine Zone: Bay of Campeche 848,387 816,711 853,880 621,646 567,305 615,476 
Southeastern Zone: 
Villahermosa? _ --.----------- 665,844 643,532 642,968 260,968 241,449 238,243 
District 7,144 8, 395 5,789 6,202 6,120 5,008 
Ciudad emen 79,630 71,686 59,624 4 10 24 
Totalasdʒn -22l2ll- 752,118 728,618 708,376 267,168 247,579 243,270 
Southern Zone: 
agna Dulce District. | 14,157 15,950 24,306 14,525 14,470 14,82£ 
Plan Distriſte 15,079 17,812 19,989 10,478 10,159 10,41€ 
Nanchital District |... _ 1,162 1,022 868 1,433 1,851 1,80€ 
Total® ________________ 80,398 84,184 45,163 26,430 25,980 26,542 
Central Zone: 
Poza Rica... 2222 --- 30,977 26,755 ,840 27,198 26,480 23,96€ 
Papal Basin 18 20, 805 20,645 2, 2.463 364 
Nueve Faja de ori ; ae pee Eer T 
Total ________________ 55,164 48,910 45,485 29,660 28,944 26,33€ 
Northern Zone 
N District _.. 9... ____ 18,056 16,534 16,971 8,444 9,312 9,00€ 
Southern District _.....___ _ - 7,162 6,862 8,037 6,667 6, 880 6,631 
Northern Frontier District ___—— — 108,452 104, 938 99,014 99 92 76 
r n ecu 128,670 128,334 124,022 15,210 16,285 15,717 
Grand totaladʒl 1,815,837 1,252,852 1,276,926 960,114 886,092 927,83: 
1Does not include condensate. 
*Referred to as Mesozoic. 


*Data may not add to totals shown because of independent rounding. 
Source: Petróleos Mexicanos, Memoria de Labores, 1985, 1986, and 1987. 


PEMEX operates 9 refineries, plus an lubricants and petrochemical feedstocks are 
additional 11 petrochemical and natural gas imported, along with very small quantities 
treatment plants, and the country was es- of natural gas, but these imports were more 
sentially self-sufficient with respect to than offset by exports of other refinery anc 
petroleum-based products. Some specialty feedstock products. 


Table 7.—Mexico: Salient crude oil statistics 


1983 1984 1985 1986 1987 


Exports: 

saree J thousand 42-gallon barrels... 561, 005 556,479 524.943 470,704 490,96: 
J)ö§ö;—J 8 millions... 514, 821 $14,968 813,298 $5,582 $7,88: 
of total Mexican export percent 69 62 61 85 4] 

To the United States: 
z nnn thousand 42-gallon barrels... 279,703 252,454 299,011 238,176 214,66 
Share of total U.S. import percent 23 19 19 16 17 

r Revised. 


Exploration activity in 1987 was consid- Villahermosa, Tabasco area, yielding 2,447 
erably reduced, with a total of 108 wells and 1,050 barrels of oil per day, respective 
completed during the year, compared with ly, and the Huatempo 1 well in the North 
246 wells completed during 1986. Of the eastern Frontier area, which yielded 3.t 
wells drilled in 1987, 27 were exploration or million cubic feet of gas per day. Of the 10€ 
wildcat wells while the remaining 76 were wells drilled, 66 were completed as produc 
development wells. Six of the exploration ers, with 33 of these wells being in the Bay 
wells resulted in oil or oil and gas dis- of Campeche. One offshore well, the Yun-2 
coveries, with the most important being in the Bay of Campeche blew-out anc 
the Iride 140 and Gaucho 1 wells in the caught fire in October 1987, but the oil spil 
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was contained and the fire extinguished 
without notable environmental damage. A 
total of 121 wells were either completed or 
drilling at yearend for a total length of 
466,814 meters or 3,858 meters per well. 
Although the average depth per well 
decreased slightly in 1987, the average 
depth of exploration wells increased dra- 
matically from 4,464 to 5,362 meters. 

Crude oil reserves at yearend were 47.176 
billion barrels of oil and 6.934 billion bar- 


rels of condensate. Although condensate 
reserves rose slightly, total liquid hydrocar- 
bon reserves declined for the fourth year in 
a row. During the 1983-87 period, PEMEX 
produced a total of 6.5 billion barrels of oil 
and oil equivalents and found a total of 3.5 
billion, for a net decrease of 3.0 billion 
barrels. Total hydrocarbon reserves at year- 
end were 69 billion barrels of oil equivalent. 


Economic geologist, Division of International Minerals. 


Table 8.—Mexico: Proven hydrocarbon reserves 
(Million 42-gallon barrels unless otherwise specified) 


Dry Liquid hydrocarbons 
i na 
Zone (billion Crude Conden- gas 1987 1986 
cubic oil sate liquid Total Total 
feet) uiva- 
ent 
1986 total!! 75, 796 48,041 6,839 15,120 XX 70,000 
1987: 
Marine (Bay of Campeche 12,008 26,772 3,086 2,391 82,249 82,857 
Chicontepec — ~~... - 26,692 10,905 1,820 5,889 17,564 17,580 
Southeastern ___________ 28,219 7,173 1,943 4,624 18,740 14,084 
Southern 1,130 795 69 226 1,090 1,109 
Centraal 456 1.094 250 644 1,988 2,119 
Northern 450 419 30 90 539 519 
Northeastern Frontier 7,881 18 236 1,576 1,880 1,882 
Total. — ⅛ÜĩK ¾⅛d 74,831 47,176 6,984 14,890 69,000 XX 
XX Not applicable. 


Source: Petróleos Mexicanos, Memoria de Labores, 1986 and 1987. 
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The Mineral Industry of 
Morocco 


By Kevin Connor! 


Except for the chemical fertilizer sector, 
the mining industry was stagnant at best 
during 1987. Total export receipts from 
minerals fell by 16% below that of 1986 
owing to downturns in antimony, copper, 
and zinc production, as well as the fall in 
the U.S. dollar in which phosphates were 
internationally traded. Phosphate rock ex- 
ports and derivative chemical fertilizers 
continued to be by far Morocco's biggest 
mineral export commodity. Chemical fertil- 
izers were the one bright spot in the miner- 
als sector with output of phosphoric acid 
increasing 52% and five fertilizer products 
increasing between 10% and 78%. 

The mining industry continued to be a 
healthy contributor to the Moroccan econo- 
my despite depressed international sales, 
accounting for 45% of all export receipts 
and employing more than 65,000 Moroccan 
citizens. Overall 1987 trade figures showed 


a 6% increase in export and import growth 
held to 2.5% when compared with 1986 
levels, indicating a resilient economy de- 
spite lower phosphate prices and higher oil 
import costs. 

Government Policies and Programs.— 
Government officials continued with plans 
to privatize many of the state’s Bureau de 
Recherches et de Participations Miniéres 
(BRPM) mining operations in hopes of revi- 
talizing the slumping industry. Impending 
closures of many of the country's small 
unprofitable metal mines, and strictly 
enforced austerity measures limiting the 
Government's spending for the industry, led 
mining officials in 1987 to seriously consider 
the encouragement of foreign participation 
in the country's nonfuel mineral industries 
for the first time. The metal and coal 
mining sectors were expected to be prime 
candidates for privatization efforts. 


PRODUCTION AND TRADE 


Production of most minerals decreased in 
1987 when compared with 1986 levels. Bar- 
ite was down 29%; antimony, 28%; copper, 
21%; coal, 18%; and zinc, 18%. Phosphate 
mining decreased slightly. Some areas, such 
as iron and manganese, showed minor im- 
provement. 

Fertilizer products from phosphate rock 
conversion were up considerably, as the 
fertilizer complex at Jorf Lasfar became 
fully functional. For the first time, diammo- 
nium phosphate was produced at Jorf Las- 


far in 1987. Plans were already under way 
to double the size of the dorf Lasfar fertiliz- 
er complex, which was ready one of the 
largest complexes of its xind in the world. 
More than 7 million tons of phosphate rock 
was used in the manufacture of chemical 
fertilizers. Still easily ranked as possessing 
the world's largest reserve base for phos- 
phate rock, Morocco's agency for phosphate 
developments, Office Cherifien des Phos- 
phates (OCP) was determined to continue 
with its aggressive long-term plans for the 


605 


606 


industry. 

Moroccan cement sales rose by 5.496 over 
those of 1986 to 3.9 million tons. Of the nine 
cement plants operating during the year, 
Cimenterie de l'Oriental remained the top 
supplier with 23.5% of the total market. 
Cimenterie d'Agadir, whose sales fell by 
almost 2% for the year, was the second- 
largest supplier of cement with 21.196 of the 
market. The largest market gains were 
made by the Cimenterie Nouvelle de Casa- 
blanca complex, which increased its sales by 
81% over those of 1986. Imports of coal and 
coke rose 24% in 1987 to more than 1 
million tons, compared with 817,000 tons in 
1986 and 448,200 tons in 1985. 
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The Government was continuing its pro- 
gram to convert public facilities over to coal 
from oil, a program precipitated by the oil 
crisis period of the late 1970's and early 
1980's. The main consumer of coal in 1987 
was the Office National de Electricité, 
which used 599,200 tons, an increase of 28% 
over that of 1986. All of the country's 
cement plants used coal in 1987, a combined 
total of 873,100 tons. The major supplier of 
the imported coal was the United States, 
which sold Morocco 458,315 tons for the 
year. Colombia was the only other major 
supplier, with imports from that country at 
270,379 tons for the year. 


Table 1.—Morocco: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? | 1983 1984 1985 1986P 1987P 
METALS 
Antimony concentrate 
Gross weight _________ ~~~ ~~~ cl 1,008 2,209 1,749 1,468 1,058 
Sb contentti᷑ «4 454 972 750 617 444 
Cobalt concentrate 
Gross weight --——----------------- ee ds NS EN 2,118 
Co contenitiu L2 222222222222 PN Mor t rs 22A 
Cop 
. gross weighgnt! ccs 71,020 65,470 61,804 58,107 46,251 
Cu content, concentrates and matte 2,544 861 2, 481 1.347 1,416 
Matte, gross weight tut 25,396 22,093 22,014 20,172 16,552 
Iron and steel: 
Iron ore: 
Gross weight! 173,010 162,984 190,528 195,600 210,200 
" um content _——-—-------------—— 105,536 101,050 118,000 123,228 128,100 
etal: 
Pig tron” oo ee 8 15,000 15,000 15,000 15,000 15,000 
Steel, rule 6,000 6,000 6,000 6,000 6,000 
Concentrate: 
Gross weiggntktu! ! 139,796 143,890 152,549 104,398 105,090 
1 Pb contenu 857 100,723 106,784 76,211 15,665 
e 
Smelter, primary onlyůy ------ 55,200 46,100 59,500 60,000 62,500 
Refined: 
Irc. lle Li dU 55,173 46,054 59,470 60,000 6,497 
Secon dar: 2, 2,000 2,000 2,000 2, 
JJhCCTTFE eo 57,178 48, 054 61,470 62,000 64,497 
Manganese ore, 8 chemical grade 73,515 56,786 690 40,334 42,500 
Silver, mine output, Ag content? 
thousand troy ounces. — 2,850 2,410 2,733 1,566 1,410 
Zinc concentrate: 
Gross weight ~- ———--------------—-—- 14,610 20,247 27,153 24,344 19,874 
Zn content i 10,700 14,700 13,100 10,300 
INDUSTRIAL MINERALS 
Berte 2.22.32 5 eee ete ee 288,414 561,821 ,000 189,881 148,503 
9 hydraulic. _______- thousand tons. — 9,848 ,588 3,694 ,142 ,800 
Bentonite mcm 4,096 1,825 2,877 3,834 2,948 
Fuller’s earth (amectiteeeee 27,385 ,406 24,425 35,100 46,271 
Montmorillonite (ghassoul) __.__~.~~~___ _ 6,037 3,382 4,656 4,313 4,981 
Felds0ar ————— lucos 1,000 1,000 1,000 1,000 1,000 
Heel acid- grade 60,300 65,900 74,350 83,000 78,000 
eie, ee ee due 440,000 450,000 450,000 450,000 450,000 
Mica!!! 500 31,200 31,440 1,500 1,500 
Mineral water cubic meters. _ 74,827 70,000 70,000 70,000 70,000 
Phosphate rock (includes Western ) 
ousand tona. — 20,106 21,245 20,181 21,178 20,955 
Salt TOCE conn SIE ee ceni 69,800 62,740 92,263 ,514 ; 


See footnotes at end of table. 
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Table 1.—Morocco: Production of mineral commodities! —Continued 
(Metric tons unleas otherwise specified) 
Commodity? 1983 1984 1985 1986P 1987P 


Coal, anthracite |... — thousand tons... 751 838 774 775 634 
Gaa, natural 
Gros“ million cubic feet 2,800 2,700 2,600 2,600 2,600 
Marketed? _________________ do- 2,200 2,100 2,000 2,000 2,000 
Petroleum: 
Crude thousand 42-gallon barrels... 280 210 260 260 260 
Refinery — 
Gasoline thousand 42-gallon barrela. — 39,490 9,500 9,500 9,500 9,500 
Jet fuel. Pee Len AE do- 33.285 8,300 8,300 8,300 8,300 
Keros ene ees 31 460 1,500 1,500 : 1,500 
Distillate fuel oil... do... 2730 750 750 750 750 
Residual fuel oli 8 22,190 2,100 2,100 2,100 2,100 
ODER OM SCR MPO 8 do- 31.460 1,500 1,500 1,500 1,500 
Refinery fuel and losses do- 313,140 13,000 13,000 13,000 18,000 
Tota „ do 331,755 31,650 31,650 31,650 31,650 
*Estimated. Pre 


liminary. 
1Includes data available through June 30, 1988. 
?In addition to the commodities listed, a variety of crude construction materials is TET but available information 
is inadequate to make reliable estimates of output levels. Limestone quarried for cement manufacture is substantial; 


n , information is inadequate to accurate estimates of output levels. 
Table 2.—Morocco: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodi 1985 1986 : 
many United Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Scrap zz 0000 931 1.235 _. Belgium-Luxembourg 491; 
France 340; ivapan 130. 
Unwrought _--------------- ES 181 — All to France 
Semimanufactu res c 53 ad Italy 51. 
5 Ore and concentrate Le 994 _. All to West Germany. 
pper: 
Ore and concentrattt,- LL 60,615 61,509 -— Spain 42,058; West oe 
9,752; East Germany 9,6 
Matte and speiss including cement 
Elo. lcge ee 2,524 1,169 — All to Belgium-Luxembourg. 
M including alloys: 
„ comin 2,361 1,934 — France 629; K 
N 581; United Kingdom 
Semimanufactures 3 e T 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite_ — — — —— 450 337 — All to France. 
Pyrite, roasted... -------- 161,678 119,701 ERN Spein 31,855; Switzerland 30,531; 
Tunisia 25,046. 
aic m 
JJC ee anata 80,690 52,087 -— Spain 47,931; Italy 2,915. 
Pigi iron. cast iron, related mate- 
rials 1.100 res 
8 P 
eee 13 6 _.  Mali5;Guinea 1 
Universals, plates, sheets 17 83 — All to 8 
Hoop and strip... 86 3 -— France 2; Italy 
Tubes, pipes, fitting 48 88 um UR 45; Mali 25 France 14. 
and forgings, rough m 11 TM to Tunisia. 


See footnote at end of table. 
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Table 2.—Morocco: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 : mu 
2 7 5 Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 60,866 85,243 EN Belgium-Luxembourg 13,479; 
— eee reece 12,839; USSR 9,119. 
etal including alloys: 
Scrap _____ ~~~ 38 s 
Unwrought. -----------—-- 55,893 55,679 _. Italy 28,862; Spain 5,213; Nether- 
lands 4,301. 
Semimanufactures 2 A 
Manganese: Metal including alloys, scrap 15 8 _. All to Netherlands. 
Manganese: Ore and concentrate, metal- 
lurgical- grado 41,012 50,738 298 France 20,990; Italy 9,650; 
United Kingdom 6,445. 
N sinc Metal including alloys, 
ught - 2 o ires 12 idi All to Netherlands. 
Silver: M Metal including alloys, unwrought 
and partly wrought 
value, thousands $11,669 $7,602 "e Er? TAN Switzerland 
1 Ore and concentrate 9 zu m 
"OR and concentrate 80,816 28,789 pee E um-Luxembourg 12,630; 
ce 6,919; West Germany 
Metal including alloys: 
Scrap -—------------ 6 19 oun All to Spain 
Unwyrou ght. uu 18 — All to e 
Des Semimanufactures 24 50 m All to France. 
er: 
Ores and concentrates 2,496 1,884 P Uo e 
France 169; Yugoslavia 159. 
Ashes and residues 4,154 974 ae France 719; Italy 108. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 2 -— 
,crude ~~ ~~ LLL LLL ccc 297 9 EUN All to Tunisia. 
Barite and witherite - - ~~~ 481,982 257,381 27,000 Norway 100,149; Trinidad and 
Tobago 24, 250. 
Cement... oc cece ees So e 9 NA N 1. ud unspecified 1,905. 
Clays, crudee—— 83,777 33,012 — Spain 20,960; s United Kingd om 
5,185; Italy 3,750. 
Feldspar, fluorspar, related materials 64,686 19,944 22,500 West Germany 18,746; Norway 
Fertilizer materials: Manufactured: = 
r. ³ĩð eee e 9 — All to Libya. 
Nitrogenous s 500 ER 
Phosphatie 604, 720 563,052 A U.S.S.R. 260,103; China 87,093; 
East Germany 60,800. 
Potassiiccqagᷓ T 
Unspecified and mixed _________ 170,100 138,972 € 1 76860 49,617; Spain 28, 734; 
Gypsum and mi FC 144, 856 186,407 23 Japan 81,600; 5005 Spain 33,868; Ivory 
JJJJ%ͤ A SHRINK ENE 92 EH 
Mice crude aa splittings and 
———— HM" E 1,330 1,508 Et All to France. 
Phosphates: crude ___ thousand tons 14,790 18,696 Spain 2,430; Belgium-Luxem- 
bourg 1,456; Poland 1,351. 
9 mineral: Iron oxides and 
ydroxides, processed 4 MN. 
Salt and brine. ~- -------------—-— 26,630 28,400 — All to United Kingdom. 
Stone, sand and gravel 
Dimension stone: 
Crude and partly worked 1,350 3,683 31 pent 1,978; Italy 1,291; Austria 
Worked... --------- 12 65 15 United 5 Emirates 39; 
Gravel and crushed rock k 43,239 54,306 NA NI diens 678; unspecified 13,628. 
Quartz and quartzite. |... _ 2,500 3,500 ata aly. 
: Sand other than metal- bearing 9,511 11,297 2 Spain 9, 326; unspecified 1,971. 
Elemental: 
Crude meuding native and by- 
product_—-----------—-- 5 258 —— Spain 252. 


See footnotes at end of table. 
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Table 2.—Morocco: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


1985 1986 


Destinations, 1986 


9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur —Continued 
Elemental —Continued 
Colloidal, precipitated, sublimed — 10 SN 
Tale atea EE nó 210 Bini France 150: P rtugal 60 
c, steatite, soa ne, pyrophyllite .... Per = ce 150; Po : 
Other: Crude 150 EUN 
R AND RELATED 
Asphalt and bitumen, natural one 5 =o All to West German 
Coal: Anthracite and bituminous _ 62,433 49,534 Ee di 5 T6446, United Kingdom 
Petroleum refinery products: 
Gasoline, motor 
thousand 42gallon barrels. _ 1,985 1,960 -— Netherlands 1,718; France 178. 
Kerosene and jet fuel! do- 279 paren ip stores. 
Distillate fuel oil |... do 14 13 ES Do. 
Lubricants... .--.-- do 167 93 e Libya 32; France 31; Nether- 
lands 29. 
Residual fuel oil do- 9 15 NA NA. 
NA Not available. 
1Table prepared by Virginia A. Woodson. 
Table 3.—Morocco: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
odit 1985 1986 : 
aay ee Other (principal) 
METALS 
Alkali and alkaline-earth metals 
value, thousands $2 LI 
Aluminum: 
Ore and concentrateeeee - 3,200 4,000 R dri Guiana 2,000; Guyana 
Oxides and hydroxides _________ 2,149 2,080 1 Fran ce 1,940; United Kingdom 
Metal including alloys: 
Scrap ------ = ERUIT NN 89 66 EN All from West Germany. 
Unwrought -~ ------------ 1,017 1,645 "e Netherlands 1,250; France 206. 
Semimanufacturess 4,527 4, 75⁵ (* „ 1,886; Spain 1,301; Italy 
Chromium: 
Ore and concentrate mM 208 zu Zimbabwe 198. 
Oxides and hydroxides 14 17 — West Germany 14; France 2. 
Cobalt: Oxides and hydroxides .. - _ _ _ _ — 1 et 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
B 1 A thousands $1 ae All from Austria. 
pper: Me clu oys: 
Scrap m fa fees 14 9 -— All from France 
Unwroughnt! --- 664 605 -— France 452; Italy 108. 
Semimanufactures - 11,666 9,853 1 France 4, 944; Belgium-Luxem- 
ROUTE d 1 901; United Kingdom 
Iron and steel: 
Iron ore and concentrate: 
Excludi pyrite. ____- 75 1,077 -— Spain 992; Norway 75. 
Pyrite, roasted... . __- 12 xc 
Metal: 
SCTP loc sunu eati Ee 2,167 8,300 OM ihres Ne SAN: United Kingdom 
DEN iron, cast iron, related MM 
rials sss 1,192 1,022 — France 348; Brazil 270; Belgium- 
Luxembourg 268. 
Ferroalloys: 
Ferromanganese.. _ — _ _ — — 125 127 -— France 55; Belgium-Luxembourg 
49; West Germany 23. 
Unspecified 274 165 — France 7 West German 64; 
Belgium-Luxembourg 2. 
Steel, primary form 836,413 251,629 


See footnotes at end of table. 


87550 93,935: Netherlands 
5; West Germany 45,053. 


610 MINERALS YEARBOOK, 1987 


Table 3.—Morocco: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


and accessories 


Tubes, pipes, fittings . 
Castings and forgings, rough 
Lead: l 
Ore and concentrate 
Oxides 


3 penu ci SA 


esium: Metal including alloys: 
nwrought . value, thousands 
Semimanufactures ASA EROR CET 


Manganese 
Ore ane oncen trabe metallurgical- 


Mercury 76-pound flasks.. . 
Mol num: Metal including alloys, 
orma Se value, thousands 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 
Silver: Metal evang alloys, unwrought 
and partly wrought |... 02. — 


Tin: Metal including alloys: 
Unwrought 


n: 
Ore and concentrate 

value, thousands 
Metal including alloys, all forms 


do____ 
Zinc: 


Other: 


Base metals including alloys, all forms 
See footnotes at end of table. 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


Spain 35,390; France 11,953; 
Italy 6, 486. 

France 35, 942; West Germany 
34,927; S 23,160. 

France 7, ; Spain 2,829. 

France 1,916. 

France 3,989; Belgium-Luxem- 
bourg 3, 626; S 2,331. 

West y er France 


France 851; Spain 184. 

Belgium-Luxembourg 1,537; 
France 300. 

Netherlands 30; Portugal 2; 
West est Germany 20. 


All from France. 


aane 115 5 

iras: Prod Belgium-Luxem- 
bourg 185. 

Turkey 58; Spain 29. 

France $11; Netherlands $5. 

All from Canada. 

ane 12; Canada 8; Zimbabwe 

West Germany 215; Switzerland 
100; Bulgaria 17. 

All from France. 

France $28; Italy $26; Switzer- 
land $20. 

Netherlands 52; Belgium- 
Luxembourg 30; Brazil 30. 

5 8; Netherlands 3; Portu- 

France 1,113; Belgium-Luxem- 
bourg 705. 

All from West Germany. 

France $7; Austria $2. 


France 269; Portugal 118; West 
Germany 99. 


All from Ivory Coast. 

France 1,206; Belgium-Luxem- 
bourg 925. 

France. 187; West Germany 54; 
Romania 39. 


All from Australia. 
Spain 242; West Germany 66; 


ce 60. 
China 13; Switzerland 1. 
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Table 3.—Morocco: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 : a 
8 Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
ro ERR A RN RAE ß E T 115 241 —— Italy 109; Spain 31; Turkey 25. 
5 1 UR ace 297 180 — France 150; Spain 23. 
rinding and polishing wheels an 
stones ——-------------- 290 317 (2) Italy 95; France 76; Denmark 57. 
Asbestos, crude eer eRe PED a EO 1,110 4,991 (3) Canada 2,848; Republic of South 
Africa 1,975. 
Barite and witherite - - -—- - --------—- £o 32 22 France 10. 
Boron materials: 
Crude natural borates |... 61 2 E Bepium:Dusembourg 1; France 
Oxides and acids 19 14 8 Italy 7; France 6. 
§Üĩê%ê⅔6 s]s«i 35,119 38, 258 TM Spain 29, 062; France 8,546 
AR Nae Le aha ENEN TE 868 922 -. France 651; pem 215. 
Clays, crude ee 14,247 14,602 TN Francs = 8 947; ited Kingdom 
Cryolite and chiolite 
ue, thousands $10 $2 — All from Switzerland. 
Diatomite and other infusorial earth .. .. — 52 98 _. France 62; West Germany 22. 
Har d 1 related materials 751 358 — France 238; Spain 120. 
Fe r materials 
ne he FCC 1.041 20 -- All from Chile. 
Ammon ia 80,787 84,087 — U.S.S.R. 66,007; Libya 6,021; 
Trinidad and T 6,005. 
Nitrogenounss _ 236,756 373,490 20 Romania 123,476; ium- 
NN 64,670; Bulgaria 
ron pag value, thousands EC $1 _. All from West Germany. 
"—— 8 98,216 88,127 -— Spain 44,705; East Germany 
19,852; U.S.S.R. 11,488. 
Unspecified and mixed 1,170 1,125 -—-  Belgium-Luxembourg 577; West 
l rmany 281; Spain 131. 
Graphite, natural ___—---------- 28 5 — All from France. 
Gypsum and plaster |... ------—- (* 8 — All from Spain. 
Luna n n 8 Cues 1,150 — All from France. 
Magnpsium compounds: Magnesite, crude 49 120 _. Austria 100; Spain 18. 
ca: 
Crude including splittings and waste 6 7 Li France 5; Norway 2. 
Worked including agglomerated split- 
0); A 2 3 — PFrance 2; Spain 1. 
b em mineral: Iron oxides and 
ides, processed 1,288 1,142 _. West Germany 660; Spain 242; 
United Kingdom 115. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands — $9 us France $5; Spain $2. 
Salt and brine_ ~- - - -----—--------- 32 7 -— West Germany 4; France 8. 
Sodium compounds, n.e.s.: Sulfate, 
manufacture 610 2,583 — France 2,572. 
Stone, sand and gravel 
Dimension stone: 
Crude and partly worked 59 808 T 
Worked... 22 2---- 2,918 2,084 uie Portugal 1,058; Italy 605; Spain 
Dolomite, chiefly refractory: e 139 326 FUE Franse 241; S 85. 
Gravel and crushed rock Te 280 669 x Spain 534; aan 
quartzite. --------- 674 521 ERR Belgium-Luxembourg 482; Italy 
Sand other than metal-bearing ~~ — 26,698 18,412 ies eee 15,788; 
Portugal 2, 
Sulfur: 
1 crude n native and 
5 thousand tons 1,469 1,672 493 Canada 852; Poland 318. 
VVV 52,486 83,415 — Spain 28, 895; Har 4,514. 
Talc, miei ae ee pyrophyllite ... 1,060 ,080 Er "A ce 1, 027 United Kingdom 
Other: Crude _________________ 20,114 16,068 Tm France 8,117; West 9 
5,778; Spain 1,973. 
MINERAL FUELS AND RELATED 
MATERIALS 
3 and bitumen, natural cus 1 _. All from France 
"RE EN OO CHER EUIS 4, 5,896 8 Spain 3,598; Netherlands 807. 


See footnotes at end of table. 
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Table 3.—Morocco: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


METALS 


BRPM continued to conduct an extensive 
exploration program in the Guemassa area 
south of Marrakech, which was considered 
to have tremendous potential for polymetal- 
lic sulfide deposits, a situation first identi- 
fied from results of preliminary geophysical 
studies completed in 1985. Within this area, 
the Douar Lahjar Prospect was estimated to 
contain 16 million tons of ore grading 9.596 
zinc, 2.8% lead, and 0.9% copper. Under an 
agreement with The Broken Hill Propri- 
etary Ltd. of Australia (BHP), in another 
area south of Marrakech within the Tekna 
Mountains, BHP was expected to conduct a 
250-square-kilometer survey for polymetal- 
lic deposits. The company was targeting for 
lead-zinc mineralizations in its program, 
which was budgeted at $2.5 million? for a 3- 
year period. 


INDUSTRIAL MINERALS 


In recent years, Morocco’s phosphate mo- 
nopoly, OCP, has concentrated on two key 
aspects of developing the country’s phos- 
phate reserves: for additional reserves to 
replace or augment existing mine oper- 
ations and for development of reserves with- 


Sources, 1986 
i 1985 1986 : 
een d Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal: Anthracite and bituminous _ — — — — 420,743 755,041 589,265 Mer E 41,302; Austra- 
Coke and semicokke 30,274 21,461 west Germany 18,466; United 
Kingdom 2, 
Petroleum: 
Crude. thousand 42-gallon barrels. . 86,179 82,453 a) Irag 8,080; Kuwait 6,711; 
S.S.R. 5,200. 
Refinery products: 
Liquefied petroleum gas 
do- 1,930 2,136 "e Spain 1, zd (1 France 941; United 
Gasoline do- 55 63 3) Netherlands 46; Portugal 11. 
Mineral jelly and wax .. do- 49 109 XA Hungary 48; France 28; West 
Germany 26. 
Kerosene and 155 fuel. do- 3) 1 -— All from 8 
Distillate fuel oll do— m 
Lubricantss .- do- 39 55 1 France 28; Venezuela 7; 
N Belgium- Luxembourg 6. 
Residual fuel oil. _ _ _ —— do-— 213 Qa) -— All from Italy. 
Bitumen and other residues 
do— à) 3) (3) Mainly from France. 
Bituminous mixtures do- à à dm Do. 
1Table prepared by Virginia A. Woodson. 
WLess than 1/2 unit. 
SUnreported quantity valued at $17,000. 
*Unreported quantity valued at $67,432,000. 
COMMODITY REVIEW 


in new mine environments. Following ex- 
tensive exploration activities, OCP has been 
able to reassess its phosphate rock re- 
sources. It reported estimated reserves to 
exceed 56 billion tons. Approximately one- 
half of this total was accounted for in the 
Oulad Abdoun Plateau of the Khouribga 
District. The other major reserve area was 
Meskala, with more than 35% of the coun- 
try's estimated reserves. 

During 1987, OCP operated phosphate 
mines in four regions of Morocco. Two open 
pit mines were active on the Oulad Abdoun 
Plateau within the. Khouribga mining dis- 
trict. Five underground mines were also 
operated within the Khouribga District. 
Situated on the Ganntour Plateau, the 
Youssoufia mining district had two under- 
ground mines producing white rock and two 
underground mines producing black rock. 
The Ben Guerir Mine on the northern edge 
of the Ganntour Plateau, which was com- 
missioned in 1980, produced rock concen- 
trate in 1987 for the chemical fertilizer 
industry at Safi. A fourth active phosphate- 
producing area was the Bu Craa Mine in 
northern Western Sahara. 

OCP's new phosphate chemical fertilizer 
complex at Jorf Lasfar was essentially fully 
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operational by yearend. The complex was 
the largest of its kind in the world with 
eight identical Rhóne-Poulenc S.A. phos- 
phoric acid lines, having a combined capaci- 
ty of 1.32 million tons per year of phospho- 
ric acid. The lines were split into two groups 
of four lines each, designated Moroc Phos- 
phore III and IV. Each group had its own 
control room and operating management. 
Centralized power, water, and melted sulfur 
facilities served both groups. A new railroad 
delivered phosphate rock from Khouribga 
to four storage halls, each with a capacity of 
50,000 tons. There were six sulfuric acid 
lines, each with a rated capacity of 2,300 
tons per day for supplying acid for diges- 
tion, using the Monsanto Enviro-Chem 
double-absorption process. Imported sulfur 
was melted at a 12,960-ton-per-day plant at 
the seaport, approximately 3 kilometers 
from the chemical fertilizer complex. Stor- 
age facilities for the melted sulfur included 
three 15,000-ton tanks at the melting plant 
and a tank farm halfway between the port 
and plant with & dozen 18,000-ton tanks. 


MINERAL FUELS 


Coal.—Expansion of Morocco's only coal 
mine, situated at Jerada in the Qujda Prov- 
ince, continued throughout the year. The 
expansion program was to sink a 1,000- 
meter vertical shaft and then implement 
mechanization of the mining. Longwall 
mining of the dipping anthracite coal seams 
was expected to get under way by 1989. 
Montan Consulting, a subsidiary of Ruhr- 
kohle AG of the Federal Republic of Ger- 
many, was managing the project. Consider- 
ing the projected needs for coal in Morocco, 
the demand for coal could far outstrip the 
expected 1 million tons per year production 
of the Jerada anthracite mine after comple- 
tion of the expansion program. Therefore 
the Government agency for coal activities, 
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Charbonnages de Maroc, and the BRPM 
were conducting exploration and deline- 
ation of lignite deposits in the Jerada area 
throughout 1987. 

Natural Gas.—Exploration efforts for 
natural gas continued to be more successful 
than the search for oil. À new gas find was 
reported in the Garb area in 1987. Develop- 
ment of the Meskala gasfield to supply 
energy requirements of the Youssoufia 
phosphate mining and processing oper- 
ations was under way throughout most of 
the year. 

Petroleum.—Petroleum exploration ef- 
forts decreased in 1987, mainly owing to the 
depressed state of international petroleum 
prices. International firms either re- 
linquished exploration rights or announced 
plans to do so. Pennzoil of the United States 
announced it would relinquish its explora- 
tion acreage in the Hauts Plateaux area of 
the Atlas Mountains early in 1988. Pennzoil 
had signed an agreement for the 5,000- 
square-kilometer concession in July 1985. 
Control of its 5096 share in the concession 
was to revert to Morocco's exploration 
agency Office Nationale de Recherches et 
d' Exploitation des Pétroles (OONAREP). Oth- 
er international firms were seriously con- 
sidering cutbacks or pulling out altogether. 
To reverse the exodus of international pe- 
troleum firms, and improve incentives for 
companies to increase exploration activi- 
ties, ONAREP was developing a revised 
petroleum code to be introduced in 1988. 
ONAREP planned to drill 10 exploration 
wells in 1988, 4 more than in 1987. It also 
expected to carry out considerable more 
exploration seismic work, with assistance 
from Canadian and Japanese firms. 


Physical scientist, Division of International Minerals. 
ere n , values have been converted from 
Moroccan dinars (DH) to U.S. dollars at the rate of 
DH8.30=US$1.00. 


The Mineral Industry of 


Namibia 


By George A. Morgan! 


The mining sector was the most impor- 
tant earner of foreign exchange, accounting 
for an estimated 8596 of total exports in 
1987. Output of the major mineral commod- 
ities, diamond and uranium, increased, 
while production from base metal mines 
declined. Tsumeb Corp. Ltd. (TCL) experi- 
enced production losses because of strikes 
by the new Mineworkers Union of Namibia 
(MUN) and severe falls of rock in two 
mines, which prevented the restart of full 
copper production for several months. 

ining and quarrying accounted for 3696 
or $467.7 million of the gross domestic 
product (GDP) of $1,294.9 million? in 1986, 
the latest year for which data are available, 
compared with 1896 for general govern- 
ment, 11% for wholesale and retail trade, 
and 8% for agriculture and fishing. The 
mining and quarrying component of the 
GDP consisted of $208 million from urani- 
um mining, $204.4 million from diamond 
mining, and $55.3 million from other min- 


ing. 

Revenue collected by the Central Rev- 
enue Fund to administer the country 
amounted to $772 million for the year ended 
March 1^7, 1987. Of this amount, taxes on 
income from diamond mines were $41.7 
million and from other mines $70.9 million; 
the diamond export duty was $24.4 million. 
The Government of the Republic of South 
Africa contributed $227.8 million of the 
total revenue collected. 

Expenditures on exploration were $10.1 
million in 1987 compared with $8.1 million 
in 1986. The Department of Economic Af- 
fairs issued 197 new prospecting licenses 
compared with 172 in 1986; registerod 580 
new claims, compared with 804 in 1986; and 
issued 29 new prospecting grants, compared 
with 22 in 1986. 


Employment reported by the Chamber of 
Mines (CM) was 12,905 in 1987, compared 
with 14,428 the previous year. Total cash 
paid to these employees was $89.4 million in 
1987 and $72.9 million in 1986. Consolidated 
Diamond Mines (Pty.) Ltd. (CDM) was the 
largest employer with 5,357 employees, fol- 
lowed by TCL with 3,861 employees, and 
Rossing Uranium Ltd.'s uranium mine with 
2,495 employees. An illegal strike by more 
than 3,000 employees at TCL on July 27 
lasted 1 month and ended in the dismissal 
of all striking workers. MUN, which was 
seeking to organize TCL workers, accepted 
a grant of access to the mine for recruit- 
ment purposes on December 15, 1987. The 
South West Africa Mine Workers’ Union 
(SWAMU) entered into negotiations with 
TCL for a recognition agreement. The 
SWAMU's membership included 58% of 
employees in skilled categories. 

Government.—A 60-member national as- 
sembly had the right to pass new laws and 
amend existing legislation. New procedures 
were implemented for regulating claims 
and prospecting grants and for transferring 
titles to mineral rights to third parties. 
Scrutiny of title transfers increased in order 
to prevent the lockup of potentially econom- 
ic mineralization. 

A white paper entitled National Mineral 
Policy of South West Africa/Namibia" was 
published by the Department of Civic Af- 
fairs and Manpower. The paper set forth 
the Government's intention to control, reg- 
ulate, and monitor all aspects of the miner- 
als industry, including prospecting, mining, 
processing, and marketing, as well as pollu- 
tion and restoring mine sites. Mineral 
rights remain vested with the Government, 
while development would continue to be 
undertaken by private industry. A Depart- 
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ment of Mines would be established, and 


the Government would derive income from 
a profitbased tax system rather than 
through rentals, levies, royalties, or sur- 
charges. Capital expenditures, including ex- 
ploration costs, would continue to be writ- 
ten off against income. The Government, or 
a parastatal acting in its behalf, would have 
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ket price. A National Unit Trust would hold 
these shares, and in turn, make them avail- 
able to the general public and to financial 
and commercial institutions registered in 
Namibia. Export permits would be required 
for all minerals, and would be compared 
with the comprehensive returns required of 
all mineral producers and the audits of 


the right to purchase up to 15% of the mineral consignments. 
shareholding of any mining venture at mar- 
PRODUCTION AND TRADE 


The Government Mining Engineer re- 
ported the production of 34 mineral com- 
modities from 46 mining operations. The 
CM, which represented the mining industry 
before the Government and on numerous 
national bodies, had 30 members at yearend 
1987. 

Detailed trade data for sources and desti- 
nations of imports and exports in 1987 were 
unavailable. Namibian trade data are in- 
cluded with data for the Republic of South 
Africa, which is part of the Customs Union 
and includes Botswana, Lesotho, and Swazi- 
land. 

Mineral exports in 1986, the latest year 
for which data are available, accounted for 
$725.3 million or 83% of total merchandise 
exports of $877.6 million. Diamonds alone 


accounted for 9271.3 million. Agricultural 
exports were $67.8 million, and manufactur- 
ed exports totaled $35.2 million. Total mer- 
chandise imports for 1986 were $652 mil- 
lion. Exports of minerals to the United 
States in 1987 totaled about $200,000 and 
consisted of arsenic trioxide, salt, quartzite, 
cadmium, zinc, and granite in descending 
order of value. Mineral imports from the 
United States were only 226 tons of nitroge- 
nous fertilizer. Most imports of food, fuel, 
chemicals, and equipment were from the 
Republic of South Africa, brought in pri- 
marily by railroad. Chemicals for metallur- 
gical extraction were imported, although 
sulfuric acid was produced as a byproduct of 
copper and uranium mining. 


Table 1.—Namibia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986” 1987° 
METALS 
Antimony, Sb content of sodium antimonate — — — m p T" -- 332 
Arsenic, White . 1,126 2,504 2,471 2,208 31,864 
Cadmium metal, refined 3 ioe e les 51 40 58 61 351 
Columbium and tantalum: 
W gross weight kilograms.. - 2,800 6,600 4,600 $5,000 5,000 
pper: 
Mine output, Cu content of concentrate |... 50,447 47,406 48,036 49,591 331,551 
Metal, blister.rkrk.r‚r‚d „ 54,238 46,436 43,295 45,688 ,488 
Gold, Au content of smelter products .. troy ounces. . 7,459 6,302 6,237 5,916 35,530 
Mine output, Pb content of concentrate 38,467 33,255 34,640 37,494 292.997 
Metal, refineedLdddkduul c c-- 35,416 28,930 38,511 40,047 340,634 
Silver: Mine output, Ag content of concentrate 
thousand troy ounces. - 8,535 8,255 8,404 3,472 33,320 
Tin, mine output, Sn content of concentrate 1,400 906 984 710 1,097 
Uranium, UsOs content of concentrate |... 4, 450 4,400 4,400 3,990 34.175 
Zinc, mine output, Zn content of concentrate 33,526 32,195 30,232 35,371 ,600 
INDUSTRIAL MINERALS 
Diamond:5 
Gem? unco cix us Die thousand carats__ 915 884 865 970 970 
Industria do 48 46 45 40 50 
NE coU do... 963 930 910 1,010 31 020 
Re er Ec v M E m s each x 
Limestone and marble ___~___ ---------- 15,400 23,400 31,600 32,000 82,000 


See footnotes at end of table. 
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Table 1.—Namibia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 


INDUSTRIAL MINERALS —Continued 


Wollastoni gee eee ego See a AL LA te 8 


1983 1984 1985 1986” 1987* 
50 60 50 52 3106 
30 20 110 52 353 
700 800 1,800 1,116 3750 
180 880 1,960 1,220 3909 
100 90 ERR SM a 
150 20 300 851 32,173 
136,900 88,000 152,300 130,000 124,000 
80,719 104,454 107,718 : 133,824 374,354 
1,100 Mm 373 eum S 


*Estimated. Preliminary 
1Table includes data available through June 22, 1988. 


3 are compiled from the annual report of the Chamber of Mines of sof South West Africa/ Namibia and 80 10 


rts as follows: Tsumeb Corp. Ltd. (TCL), South 


African Iron and Steel Industrial Corp. Lid decor decor 


Falconbridge dge Nickel Mines Ltd., Rio Tinto Zinc Corp. Ltd. (RTZ), and others as available. 
4White arsenic equivalent of all arsenic products reported as being produced. 


otal figures reported by De Beers Consolidated Mines Ltd. in compan 


ST 
gem and industrial diamon 


y annual reports for calendar years. Details on 


are estimates, assuming output to be 9596 gem quality. 


COMMODITY REVIEW 


METALS 


In addition to the mineral commodities 
listed in table 1, a number of minerals were 
produced for which published statistics 
were limited. Among these were agate, 
amethyst, aragonite, beryl, dioptase, gyp- 
sum, rose quartz, silica, sodalite, and tour- 
maline. 

Antimony.—Antimony output commenc- 
ed as a byproduct of TCL's lead refinery 
with the commissioning of a sodium antimo- 
nate recovery plant. Some metallurgical 
problems remained to be resolved, but the 
51 tons of sodium antimonate produced 
contained 32 tons of antimony and report- 
edly met market specifications. 

Copper.—The Klein Aub Mine closed per- 
manently owing to declining ore grade and 
an unfavorable exchange rate. The closure 
was precipitated by an illegal stay away by 
lower skilled members of the work force. 
About 3,000 tons of productive capacity of 
. copper in concentrates was lost with its 
closure. 

At the Tsumeb Mine of TCL, a stope 
collapse in the upper production levels on 
March 18 sharply curtailed cut-and-cement- 
fill operations. By yearend, monthly output 
was about 47% of that planned. Mill 
throughput was also reduced owing to the 
strike, resulting in about 2 months of lost 
production and underdelivery of concen- 
trates to the smelter. The loss was partly 
compensated for by increasing the copper 


grade to 3.05% from 2.92% and by commis- 
sioning part of a gravity-separation plant. 
Total copper recovery increased 1.1% as a 
result of the commissioning. Ore classifica- 
tion equipment remained to be installed to 
complete the plant. Smelter production of 
blister copper at Tsumeb dropped sharply to 
95,488 tons in 1987 from 50,145 tons in 1986. 
The reverberatory furnace completed 6 
years of continuous operation; extensive 
repairs in 1987 were expected to permit an 
additional 2 years of operation. The No. 2 
blast furnace was shut down late in the 
year. 

Ore output at the Otjihase Mine fell by 
more than 300,000 tons from the 1986 level, 
owing to a roof failure in April. Under- 
ground truck haulage access was severed to 
80% of the stoping areas and to the crusher 
grizzly. By yearend, monthly output was 
about 75% of that planned. Blister copper 
output from Otjihase concentrates, which 
were shipped to O’okiep Copper Co. Ltd. in 
the Republic of South Africa, was 2,165 
tons, less than one-half of the 1986 level. 

Output of ore and concentrate from the 
Kombat Mine and mill declined owing to 
the presence of harder, more siliceous ore 
from the Asis West ore body. An additional 
rod mill and ball mill were installed at a 
cost of about $300,000, and commissioned in 
November, increasing capacity by 40%. 

Copper reserves for TCL as of December 
31, 1987, including positive, probable, and 
tentative reserves, totaled 16.4 million tons 
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averaging 2.71% copper. Of this amount, 
the Tsumeb Mine accounted for 4.5 million 
tons grading 3.1896 copper; the Kombat 
Mine, 3.8 million tons grading 2.9% copper; 
and the Otjihase Mine, 8.1 million tons 
grading 2.38% copper. 

Gold.—Sufficient reserves were establish- 
ed at the Navachab gold deposit to permit 
establishment of a mine owned by Anglo 
Amrican Corp. Startup was planned for 
October 1989, with an initial output of 
63,000 tons per month and ore grades of 
about 0.08 troy ounce per ton. Mine life was 
estimated to be at least 18 years and ex- 
pected capital costs for the project were 
about $43.3 million. Processing would be by 
carbon-in-pulp and cyanidation. Water for 
the project, and for the nearby towns of 
Karabib and Usakos, would be trans- 
ported 85 kilometers by pipeline from the 
Swakkoppoort Dam. Total employment 
would be about 200. 

Lead.—Lead concentrate from the Pering 
Mine in the Republic of South Africa was 


MINERALS YEARBOOK, 1987 


sold to Gold Fields of South Africa Ltd.’s 
Tsumeb smelter in Namibia under a 3-year 
contract. Approximately 9,000 tons per year 
of lead concentrate, grading 65% to 68% 
lead, would be available for sale from Per- 
ing. Prices would be based on London Metal 
Exchange prices. Pering concentrates were 
shipped 1,600 kilometers by rail to the 
Tsumeb smelter at a cost of $48 per ton. 

The Tsumeb mill produced almost 52,000 
tons of lead concentrate grading 24.56% 
lead. Smelter output was 40,634 tons, of 
which 13,087 tons was from TCL mines and 
the remainder was from other sources, in- 
cluding the Pering Mine in the Republic of 
South Africa. Lead sales totaled 41,537 tons 
and were valued at about $22 million. Total 
reserves at the Tsumeb and Kombat Mines 
were 8.2 million tons, averaging 1.27% lead. 

Zinc.—The African Exploration Group 
acquired the Deblin lead and zinc mine near 
Swakopmund. No information was reported 
on development plans or mine data. 


Table 2.—Namibia: Gross weight and elemental content of ore and concentrate produced 
in 1987, by mine 


(Metric tons unless otherwise specified) 


Elemental content 
; . Gross : 
Mine or mill i Silver 
weight ^ Copper Lead Zinc Sulfur (troy 
ounces) 
Asis East: 
ÜrB- ot Ae m A y MEC Aes 5,108 73 81 x NA 2,299 
Concentrate: 
;ö;?ê ee 385 55 32 e NA 1,857 
45 J y K CD 6 1 2 zm NA 7 
Asis West: 
)))))))))FFPTTFFſFſFTFfCTf(kffö;öͤͤĩ AA eee Ss 176, 188 8,968 1,797 et NA 203,924 
Concentrate: 
Copper ß 28,159 8,428 1,481 UT NA 194,646 
HOMER ODER Meenas Se SEEN ROR el 180 16 92 Se a NA M 
Klein Aub: 
ÜrB un tou 7,300 150 une Em NA M 
Concentrate: Copperrrrrnrnrn 263 113 ne -— NA sakes 
Kombat: 
PPP es ꝛ ee est 143,857 3,582 2,302 E NA 111,002 
Concentrate: 
Copper 632 o4 q m¾—ͤ—᷑—:—0ꝛ c dE 10,430 2,961 867 RUM NA 96,911 
J PEOR ENERO ES 2,919 266 1,205 =e NA 8,949 
Otjihase: 
o> CARRIED, RENE en ² A AA 546,863 11,047 ue z 101,388 NA 
Concentrate: 
Copper 24. ß 38,328 10,467 a M 13,238 8,949 
Pine nce else e Lr ee 20,260 192 RR E 61,116 wl 
Rosh Pinah: 
Raccolta MEAE MALUNT E rae 475,000 A 14,250 88,000 NA NA 
Concentrate 
Lead -——-———— Économie 684 psit 8,604 *950 NA 514411 
Zne c cute ia AAA e i D LE 10,244 c 4,650 37,556 NA 640,000 
mill: 
% ³ĩW0¹ꝛ. tL TE 215,970 ,800 NA NA NA NA 
Concentrate: Copperrnrr‚n 6,252 1,178 353 NA NA 46,030 
Tsumeb: 
GG LLL LL E 514,756 15,700 18,994 5,868 NA 1,952,872 
Concentrate 
CODDOP. i-i nonc et LIE 38,464 10,013 2,983 — NA 1,087,184 
2; E Wee nee ATE, Coen 51,826 3,866 12,728 2,094 NA 639,837 
Total: 
Oi eL scu utet XX 38,738 37,424 43,868 101, 388 NA 
Concentrate _______________ XX 37,557 32,997 40,600 74,854 3,319,788 
*Estimated. NA Not available. XX Not applicable. 


THE MINERAL INDUSTRY OF NAMIBIA 


INDUSTRIAL MINERALS 


Diamond.—CDM continued construction 
of its new diamond-sorting center in Wind- 
hoek. Diamonds currently shipped to the 
Republic of South Africa for sorting will 
remain in Namibia to be sorted. The compa- 
ny reopened its No. 3 crushing and treat- 
ment plant for additional ore processing, 
and production was up as prices for dia- 
mond improved. 

Fluorspar.—Fluorspar was reported as 
being mined at Okorusu, and output was to 
be shipped through Walvis Bay. The mine 
was privately owned and was located about 
130 kilometers southwest of Tsumeb. Oper- 
ating data were not available. 

Marble.—The Marble Corp. (Marcor) ex- 
pected to commence production of various 
colored marble from its deposits between 
Aus and Rosh Pinah in July 1988. Marcor 
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was to be listed on the Johannesburg Stock 
Exchange in March. Output was to reach 
20,000 cubic meters per year by 1990. Mar- 
ble would be trucked to Aus and then railed 
to Walvis Bay for export mainly to Italy and 
other European countries. About 83% of 
production would be exported. 


MINERAL FUELS 


The United Nations Council for Namibia 
attempted to halt enrichment of uranium 
ore produced by the Rossing Mine at the 
Almelo facility in the Netherlands. How- 
ever, a complicating factor was that ore 
reaching the facility was often partially 
upgraded and blended with other ores. 


1Physical scientist, Division of International Minerals. 
ere n , values have been converted from 
South African rands (R) to U.S. dollars at the rate of 
R1-US$0.4406 for 1986 and R1 US$0.4856 for 1987. 


The Mineral Industry of the 
Netherlands 


By Don Buck! 


The rate of growth in the gross national 
product of the Netherlands slowed to 1.5% 
in 1987, largely as a result of the global 
realignment of monetary values. Deval- 
uation of the U.S. dollar and deterioration 
of the price of exported gas were factors in 
a reduction of approximately 50% in the 
Netherlands foreign trade surplus, which 
dropped to $3.4 billion. Revenues from gas 
exports, traditionally a significant source of 
Government income, dropped to $2.5 billion, 
a 67% decline since the record high of $7.4 
billion in 1985. Investment in petroleum 
exploration and production reflected a simi- 
lar drop in 1987 as companies adjusted to 
changed monetary values and to decreased 
product prices. Other mineral-related in- 


dustries in the Netherlands, such as the 
processing of metals and chemicals, showed 
no change in trade surpluses. Expert prices 
were reduced, partly because raw material 
costs were down, but also so that companies 
in the Netherlands could remain competi- 
tive in the international market. 

The unemployment rate in the Nether- 
lands was 12.596, one of the highest rates in 
the European Economic Community, de- 
spite Government attempts to foster eco- 
nomic growth and reduce the burden of 
social programs on the national economy. 
Government spending increased 896 to 
$13.3 billion, and Government outlays con- 
stituted 60% of the gross domestic product 
or 7.6% of the national income. 


PRODUCTION 


Manufacturing production grew at the 
slow rate of 1% and recorded one of the 
worst performances in recent years. Inter- 
national competition and appreciation in 
value of the guilder were major factors in 
the reduction of export revenues, especially 
to the United States and other nations 
linked to the declining dollar. The declining 
rate of business investment was partly off- 


set by strong increases in the chemical 
industry (up 9%) and basic metal industry 
(up 7%), reflecting lower import costs in 
raw materials and the stronger value of the 
guilder. Investment by businesses slowed as 
a wait-and-see attitude developed toward 
the world trade and exchange rates. This 
condition was expected to carry over into 
1988. 


621 


622 


MINERALS YEARBOOK, 1987 


Table 1.—Netherlands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 
METALS 
Aluminum 
Secondary_________________------__- 
Cadmium metal |... LL Scc ccc cl 
Iron and steel: 
Ore sintered (from imported ore) thousand tons. — 
ig WOR --------------- crc do- 
Piin JJ - do- 
Semimanufactures _- MEM 
Secondary®_________________________ 
OR ce ae E ELA 
Primary — ————É—————— —— e 
Sed [ 
Zinc (slab), primary /h 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons_ 
Nitrogen: N content of ammonia — —_ ~~ ——_-— do 
oe Ra eee ees ae ea a rae eee anh PET do- 
Sand, industrial do— 
1 i 
Saee naa uc e ants 
Elemental byproduct:* 
Of metallurgß y do— 
Of itu and other form do- 
JFF; RES do- 
Sulfuric Berg 100% H3804- - -------—- do- 


MINERAL FUELS AND RELATED MATERIALS 


%%% E — HM thousand tona. — 

Manufacaired. all types . million cubic feet 

i Sasa cee ae pte. do- 

Natural gas fe uids ___ thousand 42-gallon berrels. . 

Peab ue cael EE thousand tona. — 

Petroleum 

Crude thousand 42-gallon barrels — 
Refinery products: 

Gasoline, motor do- 

Jet fuel do- 

Keros ene do— 

Distillate fuel oillIIIIi· _ - do. _ 

Residual fuel oi do— 

Lubrican ts Zoe 

Liquefied petroleum gas do... 

Naphtha. az. do... 

Bitumen VK do— 

77777 tt ee eed do- 


Estimated. Preliminary. Revised. 
1Table includes data available through Sept. 1988. 


2,102,192 
608 


1988 


5,898 
180 
187,519 


100 
105 


205 
1,420 


91,200 
2,126 


288,445 


1984 


1985 


364,084 


1986 


430,242 


1987P 


3435,914 


3In addition to the commodities listed, a variety of crude construction materials (clays, gravel, and stone) are also 
produced, but output is not reported, and available information is inadequate to make reliable estimates of output levels. 


*Reported 
‘Coke oven and blast furnace gas only. 


Total of listed products only; refinery fuel and losses included with listed products. 
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TRADE 


The Netherlands, situated at the intersec- 
tion of the Rhine, Europe's major river, and 
the sealanes of the North Atlantic, has 
prospered on trading and distribution of 
products. With limited local mineral re- 
sources on which to build an industrial 
economy, the Port of Rotterdam has become 
the world's busiest seaport, importing raw 
material for refinement and distribution of 
goods. Rotterdam's strategic location was 
reflected in the estimates that Netherlands 
barges carry almost one-half of all inland 
water freight on the European Continent, 
and that Netherlands truckers carry one- 
fourth of the international freight carried 


on European roads. The Port of Rotterdam 
handled 100 million tons more cargo than 
the second busiest seaport in the world and 
more than the next three European ports 
combined. 

The Netherlands trade volume increased 
by 4% in 1987, with exports valued at $92.3 
billion and imports at $89.7 billion. The 
United States generated its greatest trade 
surplus, about $4 billion, in trading with the 
Netherlands. The proportion of U.S. exports 
going to the Netherlands rose from 8% to 
8.4%, while the Netherlands proportion of 
U.S. imports dropped slightly to 4%. 


Table 2.—Netherlands: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Alkali and alkaline-earth metals 
Alkali metals 2 
ine-earth metals__________ em 
Aluminum: 
Ore and concentrate 5,063 
Oxides and hydroxides 59,175 
Ash and residue containing aluminum 11,371 
Metal including all 
e C RARE 87,062 
Unwroughhgt 296, 767 
Semimanufacturess 109,418 
Antimony: 
Ore ana concentrate 1 
)J 8 243 
Metal 3 alloys, all forma 59 
Arsenic: Oxides and acids 10 
A ides. 
es and hydroxides |... NE 
including alloys, all form a) 
— Metal including alloys, ali " 
Cadmium Meial including alloys, alli Su 
Cesium and -— Metal including 
alloys, all forms |... 3) 
Chromium: 
Ore and concentrate 27,379 
Oxides and hydroxides |... 421 
Metal including alloys, all forms 2 


See footnotes at end of table. 


Destinations, 1986 
1986 United 8 
States Other (principal) 
1 2a to United Kingdom. 
10 All to West Germany. 
3,983 25 Belgium-Luxembourg 2,560; 
orway 224; Sweden 216. 
46,493 uem West Germany 13,104; United 
om 11,272; France 4,929. 
10,863 -— West Germany 7, 182; Spain 
2,655; France 441 
96,045 -— West Germany 50,695; Belgium- 
ort ai 18, 104 France 
301,260 2,382 um-Luxembourg 118,999; 
1 83,951; West Germany 
121,245 7,160 West G Ge icis 48, 2 2 Belgium- 
Luxembourg 18,232; France 
15,105. 
220 NA West Germany 94; Italy 68; 
France 37. 
7 8 
@) NA NA. 
1 2i Mainly to Belgium-Luxembourg. 
27 -— France 12; West Germany 12. 
541 32 France 290; United Kingdom 87; 
West Germany 75. 
(*) -— Mainly to France. 
80,070 ze West Germany 10,776; France 
17 80 Belgium- Luxembourg 
408 ( West Germany 171; Italy 119; 
France 43. 
75 -- NA. 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cobalt: 
Ore and concentrate 
Oxides and hydroxides ~- ~~ 
Metal including alloys, all forms ...... 


Columbium and tantalum: 
Ore and concentrate... 
Ash and residue containing colum- 
bium and/or tantalum 
Metal including alloys, all forms: 
Columbium (niobium) ....... 
Tantalum. ______________ 


copper ____._____________ 


Ash and residue containing copper 


Metal including alloys: 
Scrap 


Germanium: Metal including alloys, all 
TOF ———— eec cA. 
Goli uis d i 
and sweepings 
value, thousands 


Metal including alloys, unwrought 
and partly wrought — troy ounces. — 


Iron and steel: 
Iron ore and concentrate: 
uding roasted pyrite. _ _ — __ 


Steel, primary forms 
thousand tons 


See footnotes at end of table. 


1985 


$17,161 


62,236 


1986 


6,887 


63,208 


6,066 
59,615 


41,659 
108 
1,992 


18,512 


14,881 


108 


United 
States 


16,622 


Destinations, 1986 
Other (principal) 


NA. 
West Germany 30; Turkey 6. 
United Kingdom 19; Belgium- 


B 7 West rmany 


All to West Germany. 

Do. 
Mainly to United Kingdom. 
Spain 27. 


n 303; Belgium- Luxembourg 
West ta v d 22; Cod dir Aa 


ium-Luxembourg 854; West 
rmany 422; United King- 
m 355. 
ium-Luxembo * i 
; al Germany 2,6 


West Germany 30,357; 3 
io 19,209; Italy 

West permany 4, 589; France 
857; Sweden 2 

West Germany iL 694; Belgium- 
Luxembourg 5, 710. 


All to West Germany. 


West Germany $14,753 pen 
$1,232; Switzerland $94 


Switzerland 12,8314; Denmark 
10,288; ; Belgium-Luxembourg 


rmany 39,179; France 
8,178; Algeria 1,696. 
West Germany 79; Austria 28. 


India 506; West Germany 397; 
Belgium-Luxembourg 251. 


West Germany 10,024; United 
Kingdom 4,115; Belgium- 


Luxembourg 8, 670 
West Germany 9,216; Belgium- 
Luxembourg 4,972; France 


396. 

West Germany 77; Belgium- 
Luxembourg 26. 

Italy 182; France 154; West Ger- 
many 109. 


A to France. 
lgium-Luxembourg 248. 
2t igi ae) West German 715; 
lgium-Luxembourg 1 
frances 1,131; West Germany 


99 
West Germany 979; Sweden 808; 
Czechoslovakia 178. 


Belgium-Luxembourg 321; West 
rmany 260; Greece 241. 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued * 


(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodi 1985 1986 : f 
y 3 Other (principal 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 


ise diens Tode angles shapes tons 


Universals, plates, sheets 
do- 
Hoop and strip do 
Rails and accessories 
do- 
Wire do 
Tubes, pipes, fittings 
Castings and forgings, rough 
do---- 
Lead: 
% AAA 
Ash and residue containing lead- 
Metal including alloys 
Dessau adu c ae Es 
Unwrought. ------------- 
Semimanufactures 
Lithium: EE 
Metal including alloys, all forms ___ 
esium: Metal including alloys: 

Dee E 6 
Unwrought .--------------- 
Semimanufactures 
Ore and concentrate, metallurgical 
Metal including alloys, all form 

Mercury 76- pound flaska — 
jr 

and concentrate 
Oxides and hydroxides |... 
Metal including alloys 

Unwrought______________ 

Nickel: 
Matte and speiss |... 
Ash and 3 containing nickel 
Metal including alloys 
| REPAIR CE NCMO 
Unwrou ht 
Semimanufacturess 


See footnotes at end of table. 


West Germany 201; Belgium- 
Luxembourg 147; China 36. 


West Germany 418; Belgium- 


1 United 


$T. Spain 10 


Italy 20; West Germany 4. 
Belgium-Luxembourg 16; West 
rmany 14; France 11. 


West Germany 117; Belgium- 
Luxembourg 65; United King- 
dom 48. 


| 1 6: West 


Kingdom 


Germany 6 U 


West Germany 3,838; United 
Kingdom 1; Y palavia $ 358. 


977; Baie 940. 


ir: Germany 6,880; France 
2 rnt ; Belgium-Luxembourg 


West Germany 16,267; Belgium- 
Luxembourg 1,474; ce 


966. 
Norway 859; Belgium-Luxem- 
1 495; United Kingdom 


France 12; West Germany 3. 
All to West Germany. 


West Germany 723; Italy 190; 
France 150. 


West Germany 3,699; United 
om 1 6; France 786. 
ium-Luxembourg 9; West 
rmany 8. 


West Germany 9,842; Belgium- 
Luxembourg 2,686; France 


2,933. 

Saudi Arabia 50; Sri Lanka 19. 

Norway 243; France 212; West 
Germany 191. 

West Germany 145; Belgium- 
Luxembourg 116; Romania 87. 


United eran 4,079; Austria 

2,409; W est Germany 1, 
Austria 650; United Kingdom 

117 ; Belgium-Luxembourg 76. 


All to West Germany. 

Spain 9: West Germany 2. 

Belgium-Luxembo 118; 
France 26; Japan 20. 


NA. 
Austria 391; West Germany 344; 
Australia 298. 


Finland 4,091; West Germany 
455; India 68. 

Belgium Luxembourg 62; Repub- 
"i of South Africa 52; Portugal 


West Germany 157; pau 
Luxembourg 40; Italy 36. 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued 


Commodity 


METALS —Continued 


Platinum-group metals: 
Waste and sweepings 
value, thousands_ _ 


Metals including alloys, unwrought 
and y wrought _ troy ounces... 
5 metals including alloys, all 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. 
Tellurium, elemental and arsenic .. .. .. .. _ 
Tin: 
Ore and concentrate _____..____ 


Ash and residue containing tin 


Metal including alloys: 
Scrap 


Ore and concentrate 


Ash and residue containing tungsten .. 
W alloys: 


Uranium and / or thorium: Metal includ- 
ing alloys, all forms, thoriumm — — 
Vanadium: 


Oxides and hydroxides |... | 


Ash and residue containing vanadium 
Metal including alloys, semimanu- 

factures |... ss 
See footnotes at end of table. 


1985 


$18,672 


71,585 


1986 


$27,104 


58,916 


$8,758 


3 


United 
States 


Other (principal) 


West Germany $10,049; 
ium-Luxembourg $7,302; 
France $6,249. 


West Germany 32,297; France 
8,074; United Kingdon 3,042. 


Mainly to West Germany. 
All to Spain. 
NA. 
NA. 
West $8,855; U 
Kingdom $2,417; Spain $ ited 904. 


West 3 1.528: Greece 
925; I 


2o sai. 
U.S.S.R. 162; United Kingdom 

6 6: West 
Be 8 863; West 


rmany 255; United King - 
dom 184 


Belgium-Luxembourg 101; 
ne 3 West Ger- 


eee hi U.S.S.R. 5,000; Ro- 
Italy 1,866; West Germany 154; 
unspecified 1, 


United neon 14; West Ger- 


7: West Germany 2. 
Czechoslovakia 62; United 

dom 21; Austria 12. SE 
West Germany 97; Austria 10. 
bue Germany 89; United King- 
West Germany 11; France 8; 

United m 3. 
Be un-Luzembourg 128; West 


NA. 


NA. 


United Kingdom 36; Belgium- 
Luxembourg 25; West Ger 
many 6. 


All to West Germany. 


THE MINERAL INDUSTRY OF THE NETHERLANDS 627 
Table 2.—Netherlands: Exports of mineral commodities! —Continued 
Destinations, 1986 
Commodity 1985 1986 r xc 
8 Other (principal) 
METALS —Continued 
m and trate 180 All to West Germany. 
concentrate c 2s 
Blue | ga nl eet Ae SE aioe ere ae Se ae UR 908 655 a 16: Baudi Arabia 50. 
ade ee S E 141; 72850 
5 FORM nun (nd 15 West Germany Sen 28 Belgi . 
ue con zinc ; ; um- 
"T RM urg 3,194; France 
Metal including all A 
eee aoe F 10,544 11,924 84 Went Germany 5,747; Belgium- 
TL Wi 8,878; France 
Unwrou ght 181,400 181,706 21,000 West Germany 40,847; France 
29,560; United 
Semimanufactures 6.091 5,980 __ West Germany 8,501; France 
ox ; Belgium-Luxembourg 
rice trate 40,008 86,548 West Germany 21,998; U.S.S.R. 
concentrate À ? — — , 
es 8,750; France 8, 
)JG7ͤüͤͥͤü eee a e. 19 (* _. NA. 
Semimanufactures .. —---—--- (3) * — Mainly to France 
Ores and concentrate 875 108 -— United Kingdom 247 Belgi 
Oxides and hydroxides |... 24 120 NA - armany 41; Spain 25; 
y 11. 
Ashes and residues 8,242 2,695. Finland 1,042; West Germany 
; United Kingdom 391 
Base metals including alloys, all 
Esta are EE epee 2 2 West Germany 1; France 1 
INDUSTRIAL MINERALS 
Abrasives, n.e.s. 
* : Cor hes id 8,137 6,461 3) i 
ac. f x um-Luxembourg 1,92 
P Tailand 1,112; United King- 
Artificial: Corundum .........- 181 98 ara Weste var t 86; Belgium- 
Luxembourg 32; France 16. 
Dust and powder of precious and semi- 
precious stones incl diamond 
ilograms_ . Tl 110 2 United 24; West Ger- 
many 21; ium-Luxem- 
Grinding d polishing wheels and N im 
an w an 
7 MEC 5,841 6,446 10 West $ 1, Frames, 2 
ce 885. 
Asbestos, cru bd 50 177 Ju 8 95; West Ger- 
many HE ; Belgium-Luxem- 
Barite and witherite 64,442 42,091 148 United Kingdom 17,778; West 
Germany 8,608; Denmark 
6,855. 
Boron ma - 
Crude natural borates. _- 87,862 80,498 NA Won Germany W a N 
Oxides and acids 131 1,049 6 est Ge 890; Caecho- 
ia 12%; Finland 108 
Bromine . ~~... -_-_----—- 2,080 616 — France 282; West 184; 
To pumn Lazen 
Cement. coL nc nu ccc 502,786 440, 305 1,659 ed P s "in 
United 
Chik- nae eremi io 21,885 22,102 8 5 ey} 20,970; 
. Antilles 88. 
tonite _________________ 30,572 30,405 west Germany 8,471; Belgium- 
"rc aaa 1,127; Nigeria 
Chamotte earth______________ 2,761 611 - iun 486; West 
D'dormany 14; Denmark 36 
Fullers ear tn 301 575 -— West Germany s ium- 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Clays, crude —Continued 


Cryolite and chiolite... ... ---—--— 
Diamond: 
Gem, not set or strung. __— carats 
Industrial stones do- 
Diatomite and other infusorial earth .. .. — 


Feldspar, fluorspar, related materials: 
Feldpaoe&,e „„ 


Fertilizer materials: 
Crude, n. ess 


Manufactured: 
onia____ thousand tons 


Unspecified and mixed. do- 


Graphite, natura 
Gypsum and plaster 


Mica: 
Crude including splittings and waste 
Worse including agglomerated split- 


Pigments, mineral: 
Natural, crullee 


Iron oxides and hydroxides, processed 
Potassium salts, crude -- 


Precious and semiprecious stones other 
than diamond: 


See footnotes at end of table. 


1985 


319,231 
162,916 
1,796 


1,421 
224 
18,163 


180,158 


1,095 


57,174 


51 
6,611 
108 


2,436 
148 


1986 


892,617 


1,188,958 


11 
1,118 


87 
53,662 


12 
2,531 
4,685 


1,618 
109,775 
424 


United 


States 


Destinations, 1986 
Other (principal) 


West Germany 1 94,530; 
est Germany 82,192; France 


WatG Germany 58,767; Belgium- 
OT oag 34 060; Sweden 


Belgium-Luxembourg 147,038; 
Switzerland 136, 
Belgium-Luxembo 285,605; 
ong Kong 263, 
gr eri ani i 


France 905; West Germany 76; 
Trinidad and 60. 


Tobago 
India 219; Belgium-Luxembourg 
140; West Germany 24. 
West Germany 9 r4 Belgium- 
Luxembourg 2 973; Italy 1.574. 


Belgium-Luxembourg 106, 922; 
m Germany 27, France 


Belgium- Luxembourg 419; West 
229; United King- 


dom 178. 

France 1,049; West Germany 
823; United Kingdom 416. 
Uni ited Kingdom 141; France 

118; West Germany 44. 


Be dum Luxembourg 5; United 
om 
France 263; West y 192; 
ed 382. 


West Germany 49; France 14. 
Belgium-Luxembourg 47 ,652; 
est er eb. 2,790; United 


Cuba ‘Chinn 2; Iran 2. 
West Germany | 1,921; France 
291; Norway 10. 
ium Luxembourg 2,457; 
F 1.2 214 Italy 


West Germany 948; Belgium- 
Luxembourg 501; France 69. 
West Germany 18, 996; France 
3,154; unspecified 76, 818. 
um-Luxembourg 249; West 
y 181; Austria 24. 


Nigeria 150; Norway 123; Egypt 
120. 


e to Belgium- Luxembourg. 
rmany 114: Belgium- 
W 118; Ireland 7. 
France 11,882; West Germany 
9, rio ; Belgium-Luxembourg 


France 32; Be e 
22; United Ki m 7. 

West Germany 1758, France 
1,005. 

West Germany 99. 


West Germany 1,043; Belgium- 
Luxembourg 660. 
Mainly to Japan. 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Pyrite, unroested.. |... 
Quartz crystal, piezoelectric 


Salt and brine............ thousand to n& _ 


Sodium compounds, n.e.s.: Carbonate, 
manufactured 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


thousand tons 


Dolomite, chiefly yeiractory grace 


dao— 


Gravel and crushed rock —— do- 


Limestone other than dimension 


Sand other than metal-bearing 


Sulfur: 
Elemental: 


do- 


Crude e native and by- 


Colloidal, precipitated, sublimed .. 


Diox ide 


Talc, steatite, soapstone, pyrophyllite 


Vermiculite, perlite, chlorite .. — 
Othe 


Slag and dross, not metal-bearing .. .. — 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural ee 


Carbon: 
Carbon black 
Gas carbon __________ ~~ ___ 
Anthracite. _____ thousand tons 
Bituminous ......-...- do... 
SUM scene and bitu- 
Lignite e including briquets " xo o 


See footnotes at end of table. 


1985 


11 
2, 863 


162,749 


8,106 


22, 288 
8 

920 
158,899 


1,162 
871 
268,215 


612,181 


1986 


13 
2,685 


159,668 


29,104 
24 

825 
193,997 


8,817 
476 
396,691 


169,666 


1,122 


United 
States 


Destinations, 1986 
Other (principal) 


Sweden 10; France 3. 


5 ou d 
8; unspecified 1, 


West Germany 56,009; Belgium- 
5 28, 176: Denmark 


West Germany 9; Belgium- 
Luxembourg 3. 

West Germany 42; N 
Luxembourg 28; Austria 1. 


Belgium-Luxembourg 9; West 
Germany 80 8; U nited Kingdom 
Bel; ium-Luxembourg 2,431; 


est 5 281: United 
Kingdom 13 


Mainly to West Germany. 
West Germany 8; Austria 1; 
Belgium-Luxembourg 1. 


Belgium-Luxembourg 8,183; 
est er ad 34 ; United 
om 1 


Belgium-Luxembourg 23,169; 
o 4,468; West Germany 


Allto West Germany. 
e 602; Belgium-Luxem- 


117; Ireland 94. 
West Germany 111,110; 


Belgium-Lux embourg 67 710; 
United Kingdom 5,028. 

West Germany 4, 405; Belgium- 
Luxembourg 2, 187: Italy 1,167. 

West Germany 4 402. 


Be Miramar] fes 5 Fran wee 
1277 N 54.155 


Bel 1 


nited Kingdom 1 
France 77, 714. 


395,581; 
4,896; 


Belgium-Luxembo 7 
est Germany 63; 


Belgium-Luxembourg 23,263; 
ce 23,046; West Germany 


20,464 
All to Belgium-Luxembourg. 


Belgium-Luxembourg 160; Ire- 
land 15; United om 165. 
United Kingdom 588; West Ger- 
many 401; Belgium-Luxem- 

bourg 281. 


Mainly to Belgium-Luxembo 
Be F 2: Uni 
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Table 2.—Netherlands: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 ; 
i 8 Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke...... thousand tons 995 928 SS R 416; 
3 270: West Germany 
Gas, natural: Gaseous ö 
million cubic feet 1,412,804 1,165,813 es West Germany 630,516; France 
195,176; Italy 176,026. 
Peat including briquets and litter 281,842 301,057 14 Belgium-L uxembourg 105,665; 
France 93,217; West Germany 
61,991. 
Petroleum: 
Crude | 
thousand 42-gallon barrels. . 9,058 9,286 --  Belgium-Luxembourg 5,510; 
nited om 3 877; West 
Germany 
Refinery products: 
Liquefied petroleum gas 
do... 8,185 7,460 60 West Germany 2 2,779; 
d United 
Gasoline do- 77,810 86,777 6, 800 West C ist 41,769; brig 
Kingdom 11, 196; Bel 
Luxembo 1,084. 
Mineral jelly and wax do- 422 507 8 France 145; E Germany 129; 
United om 56. 
Kerosene and jet fuel. do- 24,085 24,972 4,650 West eran 18,487; United 
m 97; bunkers 2,296 
Distillate fuel oli do... 112,474 134,340 (?) West emany 8i, 655; ium- 
ET ai 25,436; b 
Lubricants... dicc 4,798 4,565 228 ^ Belgium-Luxembourg 923; Swe- 
den 398; West Ge 842. 
Residual fuel oil _ _ _ — — — do- 89,817 85,155 2,684 United Kingdom 14,850; West 
Germany 13,540; bankers 
34,013. 
Bitumen and other residues ` 
do... 1,581 2,329 — West Germany 481; Belgium- 
Luxembourg 431; Norway 324 
Bituminous mixtures. . do — — — 229 559 @) West Germany 462; Belgium- 
reo ata 62; United King- 
om 
Petroleum cockee do 402 186 NA NA. 
Revised. NA Not available. 
Table prepared by Jozef Plachy. 
Wess than 1/2 unit. 
Table 3.— Netherlands: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 : 
3 Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metalls 138 107 -— West Germany 44; Reden 30; 
United Kingdom 
Alkaline-earth metalas .. _ 22 32 -— Canada 11; China 8; jo 8. 
Aluminum: 
Ore and concentrate 162,384 162,760 771 TA ; Guyana 5,250; 
Oxides and hydroxides |... ..... 589,116 641,585 694 Jamaica 281, 547; Suriname 
215,312; West German 42,105. 
Ash and residue containing aluminum 18,078 18,348 — West Germany 5,799; Belgium- 
Luxembourg 3,905; East Ger- 
many 1,174. 


See footnote at end of table. 


THE MINERAL INDUSTRY OF THE NETHERLANDS 631 


Table 3.—Netherlands: Imports of mineral commodities: —Continued 


Commodity 1985 1986 United 
States 
METALS —Continued 
Aluminum —Continued 
Metal including alloys: 
„FCC 67,179 76,325 2,587 
Unwrou gt 185,210 151,131 276 
Semimanufactures 124,017 184,472 2,845 
An : 
Ore and concentrate 5 =a 
eb ote a teak et A 1,115 1,125 15 
Metal incl alloys, all f M 99 64 8 
Arsnic: Oxides ids 107 95 t 
llium: 
and hydroxides ..... (3) D 
Metal incl alloys, all forma . 12 1 a) 
Bismuth: Metal incl alloys, all 
forms -o Sh a e 46 21 NA 
Cadmium: Metal including alloys, all 
22 ĩͤ b eee EN 129 53 sa 
Cesium and rabina; Metal including 
alloys, all forms -.------------ (3) 1 M" 
Chromium: 
Ore and concentrat _ 40,239 88,241 TEM 
Oxides and hydroxides 1,879 1,545 375 
Metal including alloys, all forms 120 67 NA 
Cobalt: 
Oxides and hydroxides 2 (3) = 
Ash and residue containing cobalt 253 280 29 
Metal including alloys, all forms 177 66 2 
Columbium and tantalum 
Ore and concentrate 93 NS 
Metal including alloys, all forms: 
Columbium ium) _______ 2 8 1 
talum..— ecco 5 1 (3) 
O concentrate 236 808 xc 
Matte and speiss including cement 
copper . LL LLL ~~~ ~~ _ 26 257 Ze 
Oxides and hydroxides |... 134 567 a 
Sulfat «44 6.781 5.541 Bae 
Ash and residue containing copper 4,072 2,282 21 
Metal including all 
Dc dn 53 62,001 57,512 2,846 
Unwrought ------------- 21,282 24,101 1,442 
Semimanufactures . 97,443 97,979 261 
Germanium: Metal including alloys, all 0 i r 


See footnotes at end of table. 


Sources, 1986 
Other (principal) 


West Germany 25,671; Belgium- 
E 18, 950 United 


Norwa 49,919; West Germany 
89,225. Romania 15,330. 

West Germany 44,031; Belgium- 
Tuzomboung 82,893; France 


Belgium-Luxembourg 366; 
y ce 346; United Kingdom 


Hong Kong 26; Spain 11. 
United Kingdom 80; France 11; 
West Germany 2. 


Mainly from West Germany. 


e 14: West 
rmany 1 


France 15; West Germany 13; 
United Kingdom 6. 


All from West Germany. 


Republic of South Africa 37,469; 
est Germany 713; Belgium- 
Luxembourg 
West German 418; United 
Kingdom 2388. 
France 37; China 10; United 
Kingdom 10. 


All from France. 
ee 149; Fin- 


United Kingdom n l Spain 10; 
West Germany 7 


Brazil 1; United Kingdom 1. 
Mainly from West Germany. 


All from Belgium-Luxembourg. 


West Germany 248; Belgium- 
Luxembourg 8. 
Italy 183; Norway 111; United 
om 108 


Be jum Luxembourg 2.183 $ 5 
o 


873. 
West German Bof France 
432; Cuba 1 


West Germany 18,098; Belgium- 
Luxembourg 10, ,178; United 
om 6,411. 
5,182; East German 
8,607; West Germany 8,413. 
West Germany 41,899; Belgium- 
nee 34,680; France 


Mainly from West Germany. 
— 096 we $2,887; 


Denmark $8 095; West Ger- 
many 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 


Sources, 1986 
Commodi 1985 1986 : 
ii sem Other (principal) 
METALS —Continued 
Gold —Continued 
Metal including alloys, unwrought 
and partly wrought — troy ounces. . 188,688 162,009 4,088 United Kingdom 83,432; West 
German y 40,189; Switzerland 
Hafnium: Metal including alloys, all 
r c ee ee 3) (3) 3) 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 8,507 7,066 Es Brazil 2,000; Sweden 1,343; 
Australia 1 1,026. 
Pyrite, roasted... do— 1 (3) -— Mainly from Belgium-Luxem- 
bourg. 
Metal: 
Scrap ---------------—- 586,431 849,806 2,590 West Germany 442,746; United 
Kingdom 186,669; Belgium- 
Luxembourg 160, 708. 
* iron, cast iron, related materi- 
NE CPU MPO apr MP 49,929 56,121 14 West Germany 17,851; Brazil 
14,996; France 7,232. 
Ferroalloys: 
Ferrochromium .......- 2,798 16,088 NA Albania 13,561; West German 
858; Belgium-Luxembourg 1 
Ferromanganese. . . — — — — 22,664 17,046 _. Norway 7,300; France 6,383; 
rmany 2,525. 
Ferromolybdenumm — — — — 502 563 NA United Kingdom 490; Austria 31. 
Ferronickel __ ~~~ 86 254 NA iow eran 90; Taiwan 53; 
o 
Ferrosilicochromium 61 95 NA West Germany 50; Norw 
Ferrosilicomanganese . 5,137 6,486 NA Norway 2.150; Republic of South 
Africa 1 487, France 1,254. 
Ferrosilicon_ — - - — 5,063 7,972 NA West Germany 3,342; U. S.S.R. 
2,135; Norway 841. 
Silicon metall 4,736 4,313 -— West est Germany 1,426; Brazil 
1,101; Norwa 656. 
Unspecified - 2,035 8,451 NA USSR. 2,231; ce 528; 
United Kingdom 234. 
Steel, primary forme 456,100 468,347 139 West Germany 164,519; 
Belgium-Luxembourg 90,102; 
Italy 41,940. 
Semimanufactures: 
Bars, rods, apa shapes, 
sections ousand tons 1,302 1,428 (7) . Belgium-Luxembourg 496; West 
Germany 480; France 142. 
Universals, plates, sheets 
do— 1.120 1.136 1 Belgium- Luxembourg 477; West 
Germany 349; France 62. 
Hoop and strip . do- 237 258 (3) West Germany 151; Belgium- 
Luxembourg 58; France 19. 
Rails and accessories 
do— -— 57 40 (7) West Germany 28; France 8; 
Belgium-Luxembourg 2. 
Wire do 107 104 Q3) West Germany 48; Belgium- 
Luxembourg 34; 
Tubes, pipes, fittings 
do— - 781 722 2 West Germany 395; France 84; 
: Belgium-Luxembourg 61. 
Castings and forgings, rough 
do— 25 21 (3 West Germany 12; Belgium- 
Luxembourg 4; United King- 
dom 1. 
Lead: 
Ore and concentrate 1 2 -— All from Belgium-Luxembourg. 
Oxides 25 oe ee 6,165 5,579 5 West Germany 4,725; Belgium- 
Luxembourg 676; France 160. 
Ash and residue containing lead_ -- 2,529 1,332 West Germany 691: Belgium 
Luxembourg 266; d 118. 
Metal including alloys: 
ö um!! ne EAS 24,593 19,257 589 West Germany 10,653; Belgium- 
Luxembourg 2,352; United 
Kingdom 2,2 
Unwrought_ --—---------- 35,509 36,910 66 Belgium-Luxembourg 16,740; 
B EA Germany 7,220; France 
Semimanufactures |... 8,600 9,452 14 Belgium-Luxembourg 7,849; 


est Germany 899; United 
Kingdom 659. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : "e 
Anes Other (principal) 
METALS —Continued 
Lithium: 
Oxides and hydroxides 102 88 82 West Germany 30; U.S.S.R. 20. 
Metal incl alloys, all forms 11 1 — All from West Germany. 
um: including alloys: 
Douce gel citt 1,457 1,297 60 West Germany 372; France 119; 
Sweden 102. 
Unwroughgnt 6,310 8,243 6,659 Norway 1,439; France 45. 
i ufactures _____ 216 6 West 85; Switzerland 
52; United Kingdom 40. 
Ore and concentrate, metallurgical 
SUONI DC DEPO IUE 72,498 130,177 NA Italy 1,297; 14127 Cany 760; 
Oxides .----------------——— 160 269 220 Belgium-Luzembourg 37; West 
Metal including alloys, all forma 2,118 2,004 846 RADU or of South Africa 1,206; 
Mercur 76-pound flasks... 154 24,940 — Finland 290; Belgium-Luxem- 
2 bourg 208; West Germany 174. 
um: 
and concentrate 24,061 22,961 18,435 China 4,861; Chile 3,515. 
Metal including elloys d NN N 
Dc Rc te E 2 4 — All from France. 
Unwrough tt 145 79 -— West Germany 78; Belgium- 
Luxembourg 1. 
Semimanufactures 89 33 (*) 3 23: Aus- 
tria 8; France 1. 
Nickel: 
Ore and concentrate 3 4 — A from France. 
Matte and speiss |... _ 2,025 183,222 NA 
Oxides and hydroxidees 314 141 Es Belgium Lurembourg 10; West 
rmany 7; ; unspecified 120. 
Ash and residue containing nickel 1,774 1,498 128 West Germany France 304. 
Metal including alloys: 
JJ. é 8,141 8,137 459 Canada 997; West Germany 577. 
Unwrought _______._____ 1,771 8,115 14 U.S.S.R. 1 884: Belgium- Luxem- 
bourg 287; Norway 120. 
Semimanufactures 985 1,141 120 West Gc German 403; United 
| Kingdom ; Belgium- 
Luxembourg 155. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $1,414 $994 $1 Iran $391; Belgium-Luxembourg 
$317; Sweden $102. 
iier including alloys, unwrought 
and partly wrought _ troy ounces. .. 91,186 86,268 20,702 bh 417226 a y 19,835; Switzer- 
Rare-earth metals including alloys, all 
forms Bo 11 28 ) Austria 20; France 7. 
— Metal including alloys, ali 
Di NUR 8 11 9 1 Belgium-Luxembourg 5; West 
rmany 2; France 1. 
Selenium, elemental... ........- 10 8 aa : unspecified b. 
Ron high-purity |... 2. -- 74 20 — West Germany 18: Italy 2. 
Waste and sweepings 
value, thousands $1,656 $1,125 BOR Belgium-Luxembourg $392; 
an ce $183; United Kingdom 
Metal including alloys, unwrought 
and pertly wrought 
thousand troy ounces. . 3,771 5,075 177 West German 1 hae United 
Kingdom 858; Spain 780. 
Tellurium, elemental and arsenic __ _ _ _ 96 37 @) Sweden 34; Belgium- 
Luxembourg 8. 
Ore and concentrate 10,671 9,986 -— United Kingdom 5,505; Zaire 
Oxides m 189 () United Kingdo 155 France 47 
»» ni om 88; ce 47; 
est 5 
Ash and residue containing tin 891 202 87 West Germany Hy Republic of 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


concentrate” 


— . we a 


See footnotes at end of table. 


1985 


8,170 


1,145 


5,794 


15 


1986 


United 
States 


Sources, 1986 
Other (principal) 


West Germany 117; Italy 87; 
Kingdom 


United 56. 
le 2; 
98 763; West 
United m 110; West Ger- 
Luxem- 


many 68; ium- 
10. 
Sierra Leone 15,936; Australia 
14,141; Republic of South 
Africa 9, Th. 


West German et Unite 
Kingdom 1,311; France 964 


United Kingdom 12. 

U. S. S. R. 50; u 45 United! 15. 

West est Germany 45 United King- 
dom 20. 

orl Hungary 206; nee Kingdom 


osi Germany 4: Ital 
Senden 12 Waet Germany 10. 


Sweden 25; United Kingdom 8. 


West Germany 72. 
. 30: West 


All from Republic of South 
Africa. 

All from United Kingdom. 

All from West Germany. 

West Germany 21: Finland 6. 

Belgium Luxembourg 1.950. 

All from West Germany. 

Mainly from West Germany. 

Canada 110,643; Reano 101,181; 

ustralia 


Luxembourg 423. 
Germany * Belgium- 
Tr pick Ea 
um- 
Wes y 2391; 
West 3 5 s a 


Luxembo 4,257; United 
tai. A sem ,A84; 


West Germany 9,559; Belgium- 
Luxembourg ; ce 


Australia 28,037; ri ge of 
South Africa 8,487; India 
,089. 
West Germany 4; United King- 
dom 2. 
All from West Germany. 
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Table 3.— Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 i qe 
aston Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates... . _- 117 56 -— Went Germany 88; Australia 18. 
Oxides and hydroxides ........- 180 209 21 ium-Luxembo : urg e West 
Ashes and residues... 42,930 50,240 Canada 45,157; West Germany 
: um- 
1,1 
Base metals including alloys, all forms 1 1 Mainly from Belgium-Luxem- 
INDUSTRIAL MINERALS 
Natural: Corundum, emery, pumice, 
JJ ĩͤ K ede eT ea 870,845 279,716 20 Wiest Germany 269,467; 6.266 
um-Luxembourg 7 
Turkey 1, 750. 
Corundum ______________ 7,485 7,229 20 West Germany 5,273; France 
Silicon carbide... - 1,471 2,064 8 est 1,511; N 
Week Germany 1,511; Norway 5 
Dust and powder of precious and semi- 
i ud ined 239 189 NA Belgium- 107; Swit- 
ndn and polishing wheels and ] i z "s 
w 
E ir 3 8,829 4,886 62 France 1,707; West Germany 
1,689; Austria 438. 
Asbestos, crude... e 5,625 7,087 4 Mri 8,885; Greece 2,096; Italy 
Barite and witherite 94,843 62,841 RoE China 80,443; Bolgium-Lunem: 
bourg 17,191; Morocco 7,650. 
Boron materials: 
Crude natural boraetes |... 52,957 82,019 10,160 uten 10 f 10,981: 
Elemental _ !!!!! NS 
Oxides and acids 1,988 2,358 807 France 731; Italy 312. 
Bromin «44 1,627 -- Israel, slum Labo United ne 72; 
Cement thousand tons. _ 2,888 8,075 (3) — e 
West at Germany 1, 
Chilkc- uo 8 108,818 97,268 __ France 51,486; West Germany 
228 Belgium Luxembourg 
Clays, crude: 
tonite _.. «4 74,619 85,191 12,601 Greece 59,180; Italy 5,361. 
AE A vee ea 19,022 21,246 6,118 West 5 12,487; France 
Fuller's cart 8,455 4,882 400 West Ge 2,868; United 
Kaolin 454,287 460,099 62,970 ^ United Kingdom 177,618, West 
Unspecified T467,688 662,889 64 est Gorman; 625.7 5; France 
e EE EO EEE 467, 7185; 
12,179; United Kingdom 9, 629. 
Cryolite and chiolito 83 849 CN 216; France 25; Aus- 
Gem, not set or strung... carata. 662,107 494,179 80,519 Switzerland 289, — 5.939. ee 
34, 
Industrial stones do_ _ 567,090 1,180,572 242,648 United 466,525; 
3 
Diatomite and other infusorial earth 64,815 17,148 2,281  Belgium-Luxembourg 60,082; 
Denmark 18,391. 
NE E 20,161 19,749 N 18,070; Weet Germany 
VVV i ; "s orwa 
4,140. Italy 1,128. 
Fluorpaoaoͤtrhᷓukk 4 27,152 23,148 — 8 812: East 
9,157; West Germany 7 
UnspecifieluluOlcklkk. 44.018 89,094 E ,028; Norway 9,216; 
Fertilizer materials: 
Crude, n. ess 150,117 158,494 West Germany 129,560; 
lgium-Luxembo 20,672; 
taly 2,859 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : E 
8 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials —Continued 
Manufactured 
Ammon ia 95,327 70,854 -- Trinidad and Tobago 11,986; 
United om 7 982: West 
Germany 4, 
Nitrogenounss --- 723, 925 791,602 44 1 303,557; 
est Germany : 
France 78,286. 
Phosphatic ~~... ___ - 154,660 185,433 — Israel 71,070; ium-Luxem- 
992 42,814; West Germany 
Potassic. - - - ------------ 432,791 457,942 16,281 West Germany 127,831; 
Be ium Luxembourg 67,780; 
U.S.S.R. 67,710. 
Unspecified and mixed 211,522 224,485 926 Belgium- Luxembo 83,373; 
20091 ny 49,390; Israel 
Graphite, natural . 636 1,204 __ China 616; West Germany 385; 
United Kingdom 116. 
Gypsum and plasterrr 426,389 454,205 100 West Germany 207,612; France 
940 ; ium-Luxembourg 
ir ee 458 376 1 Guatemala 10; Canada 4; 
unspecified 357. 
Kyanite and related materials 11,818 9,876 199 Republic of South DN 7,909; 
est “armany 129] 
MAING nne AA e E 882,591 837,550 --  Belgium-Luxembourg 547, 845; 
est Germany 289,848; 
France 237. 
esium compounds 
esite, crude... LL LL Lco. 8,983 1,989 "m gi pel 1,863; 11 212 264; Belgium- 
uxembo 
Oxides and hydroxides |... 71,042 80,890 446 China 31,799; Greece 23,845; 
Austria 7 ,920. 
Sulfate - --——-------------—-— 36,779 34,555 — West Germany 32,825; Belgium- 
iia Luxembourg 820; Greece 815. 
Crude including splittings and waste 2,600 1,880 126 Canada 392; United Kingdom 
Worked including agglomerated spli E 
orked including agglomerated split- 
tings cocum 50 60 5  Belgium-Luxembourg 34; Swit- 
zerland 12; Ja nb 
Nitrates, crulle8 - 24,634 26,864 -— Chile 17,456; Belgium-Luxem- 
ad 9, 817; est Germany 
Phosphates, crude thousand tons 2,388 2,058 493 Morocco 735; Israel 553. 
Phosphorus, elemental . ......... 55 65 m West Germany 63; United King- 
om 
Pigments, mineral: 
Natural, crude ______________ 139 898 -- . Belgium-Luxembourg 215; Cy- 
prus 143; Italy 30. 
Iron oxides and hydroxides, processed 12,187 10,114 100 West German 5740 4: ee 
om 640; ; 
Potassium salts, crude 2,708 3,757 — West Germany 9,697. Belgium- 
Luxembourg 60. 
Precious and semiprecious stones other 
than diamond: 
Natural kilograms. _ 39,629 22,954 5,000 Wom Germany 7,469; Brazil 
Synthetic do— 9,482 7,469 NA Japan 7,306; Belgium-Luxem- 
bourg 8; West rmany 3. 
Pyrite, unroasted. |... . 204 243 d est Germany 181; Belum. 
Luxembourg 62. 
Salt and bri ne 412,098 836,495 75 West Germany 97,619; Belgium- 
Luxembourg 85, 4025 France 
51,053. 
Sodium compounds, n.e.s.: Carbonate, 
oC 65,374 56,019 1 West Germany 51,450; Poland 
1,984; East y 1,714. 
Stone, sand and gravel: 
ension stone: 
Crude and partly w worked 
thousand tons 1,489 1,248 (3 West Germany 696; Belgium- 
Worked d 66 93 ($ West Germans arg 500; Fr 82; dá 
orked oe uma — rmany y 
Belgium-Luxembourg 8. 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 


Dolomite, chiefly refractory-grade 
T thousand tons 


Gravel and crushed rock do 


Elemental: PEN ü 3 
Crude including native an 
byproduct 


Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite _ ~~ 


Other: 
Crude thousand tons 
Slag and dross, not e 
MINERAL FUELS AND RELATED 
- MATERIALS — 
Asphalt and bitumen, natural! 
Carbon: 
Carbon black 
Gas cardoeoeeon _ l22- 
Coal: 
Anthracite ... —— thousand tons. . 
Bituminouns do 
Briquets of anthracite and bituminous 
COM | A do- 


Peat including briquets and litter 


Petroleum: 
Crude. thousand 42-gallon barrels. . 


Refinery products: 
Liquefied petroleum gas 


See footnotes at end of table. 


1985 


989 


16,740 


566,884 


42,241 


9,146 


1,442 


1,286 


525 
78,840 
746,901 


296,698 


24,743 


46,921 


1986 


289,455 


218 
7,548 
591,579 


46,910 


5,676 


1,048 


1,675 


5,049 


577 
70, 155 
761, 861 


845,129 


21,400 


41,712 


United 
States 


108 


Sources, 1986 
Other (principal) 


Belgium-Luxembourg 732; 
Poten Kingdom 42; Norway 
West Germany 10,894; Belgium- 
France 


Luxembourg 6,145; 
1,369. 


Belgium-Luxembourg er West 
: ce 12. 


West Germany 5,433; Belgium- 
; 5 1,719; Norway 


West Germany 219,928; France 
115 Belgium- Luxembourg 


694. 
United Kingdom 110; West Ger- 


Dany finis 

West Germany 6,785; Belgium- 
Luxembourg 498; France 315. 

West Germany 209,008; Finland 
1 7 Belgium-Luxembourg 

France 12,224; Austria 6,075; 
West Germany 4,712. 


Hepublic of South Africa 2,779; 
ees 2,187; West Germany 


West Germany 563; Belgium- 
Luxembourg 454. 


West Germany 1,057; Belgium- 
Luxembourg 617. 


Belgium-Luxembourg 2,309; 
est Germany 1,817. 
West Germany 9,004; United 
W | EL United 
est Germany 618; Uni 

Kingdom 618. 


BE. cei: of South Africa 218; 

est Germany 112. 

Australia 4,078; 87 of 
Africa 1,278. 


Mainly from West Germany. 

West Germany 107; Belgium- 
Luxembourg 22; East Ger- 
many 3. 

United Kingdom 208; West Ger- 
many 201; ntina 41. 

"n rmany 70, 112; France 


West Germany 710,101; Finland 
23,099; U.S.S.R. 9,725. 


Saudi Arabia 71,872; United 
S ^ d 67,615; Norway 


United Kingdom 10,084; Algeria 
4,81 5 Belgium-Luxembourg 


U.S.S.R. 7,477; Algeria 7,279; 
Kuwait 4,980. 
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Table 3.—Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : wy 
See Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Mineral jelly and wax 
thousand 42-gallon barrels - 527 604 2 ned 3 201; France 123; 
Kerosene and jet fuel do 2,451 2,627 400 Belgium-Luxembourg 1,462; 
nited Kingdom 399. 
Distillate fuel oil do— 51,063 42,264 3,095 U.S. S. R. 26,249; Kuwait 4, Ha 
Lubricantss _ do_ _ __ 2,318 2,257 184 United Kingdom 552; Be 
Lüseibourg 4 475; Italy 
Residual fuel oil _ _ _ _ _ _ do... 82,189 13,800 NA U.S.S.R. 5,418; Belgium- Luxem- 
bourg 2, 221; Italy 283. 
Bitumen and other residues 
do... 668 800 NA Pedum: ay ote Peeks 8 West 
Bituminous mixtures. . do . .. 122 565 2 West Germany 450; Belgium- 
Luxembourg 81; Italy 17. 
Petroleum coke |... do- 2,516 2,460 1,307 Norway 432; est Germany 376. 
TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
Wess than 1/2 unit. 
COMMODITY REVIEW 
METALS the authorities planned to force the compa- 


Aluminum.—Kaiser Aluminum & Chemi- 
cal Corp. sold its Kaiser Aluminium Europe 
(KAE) subsidiary to Hoogovens Group BV, 
retaining its 49% interest in the Anglesey 
Aluminium Smelter at Holyhead, Wales. 
The $354 million sale made Hoogovens one 
of the four largest rolled and extruded 
aluminum producers in Europe and increas- 
ed the company’s primary aluminum out- 
put by 77,000 tons per year. The acquisition 
included a smelter in Voerde; a sheet, plate, 
and extrusion plant in Koblenze; an extru- 
sion plant in Vogt; and other plants in 
Belgium, the Federal Republic of Germany, 
and Switzerland. The Hoogovens smelter in 
Delfzijl, with a capacity of 170,000 tons per 
year, accounted for a significant portion of 
the total of 276,000 tons of primary alumi- 
num produced in the Netherlands in 1987. 

Iron and Steel.—Hoogovens Ijmuiden BV 
(HD) reported a loss of $84.7 million for 1987, 
compared with a profit of $75.9 million in 
1986.* Sales revenues dropped to $2.9 billion 
(down 4%), and steel output was down 
4.3%.“ Other factors were closures for plant 
modernization and associated startup prob- 
lems. Long-term investments were made 
totaling $542 million including the pur- 
chase of KAE and the 50% stake in the 
German steel producer Hille & Muller. 
Despite modernization investments by HI, 


ny to reduce sulfur dioxide emissions at the 
Ijmuiden works. To meet the environmental 
requirements, HI proposed to increase the 
output percentage of pellet feedstock. How- 
ever, the company's pellet plant was oper- 
ating at its capacity of 3.8 million tons per 
year. Furthermore, other European produc- 
ers did not have the additional capacity to 
fulfill the increased demand for pellet 
consumption.“ 

Lead. — The Hollandse Metallurgische In- 
dustrie Billiton BV (HMI) plant in Arnhem, 
operating near capacity, produced 25, 000 
tons of lead in 1987, up slightly from its 
1986 production. The country's production 
rose to 40,000 tons from 33,000 tons. HMI's 
increase was partly the result of improved 
efficiency of the plant's secondary refinery. 

Magnesium.—About 91,000 tons of mag- 
nesia was produced by the deep solution 
method from mined salts in the northern 
portion of the Netherlands, by Noodelijke 
Zoutuinning NV and by Magnesia Interna- 
tional NV, both owned by Billiton Refracto- 
ries Inc. 

Molybdenum.—Climax Molybdenum BV, 
a division of AMAX Inc., operated a 9,100- 
ton-per-year plant at Zozenburg. It produc- 
ed molybdic oxides and other materials for 
the steel industry, by processing concen- 
trates from mines in the United States.’ 

Zinc.—The Budelco BV zinc smelter 
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(owned 50% by Billiton's subsidiary Kem- 
pensche Zinkmaatschappij NV and 50% by 
Australian Mining and Smelting Ltd.) pro- 
vided 104,000 of the 207,000 tons produced 
in the Netherlands in 1987. This modern 
and efficient electrolytic smelter was fed by 
zinc ore from 20 mines worldwide but chief- 
ly from Canada. Budelco reported a finan- 
cial crisis over environmental problems: It 
must dispose of large quantities of toxic 
waste including cadmium byproducts from 
smelting. The company also had high un- 
paid energy bills, and a weakened market 
had forced it to reduce the prices of its zinc. 


INDUSTRIAL MINERALS 


The abundant supply of local natural gas 
and the excellent harbor were the founda- 
tions upon which this Western European 
fertilizer industry was built. Initially, the 
port was used for importation of phosphate 
rock from North Africa; now Rotterdam 
shipped about 400,000 tons of fertilizer an- 
nually to the interior of the Continent and 
to other countries. 

Several producers were modernizing 
plants for environmental or economic con- 
siderations. Nederlandse Stikstoft Maat- 
schappij BV (NSM) replaced two ammonia- 
producing units built in the mid-1960's with 
a single unit with a record-high capacity of 
1,750 tons per day and an operating efficien- 
cy of 22.54 million British thermal units per 
ton. The contractor, Santa Fe Braun Inc., 
completed it in 16.5 months compared with 
the normal time of 36 months. DSM Mestof- 
fen BV was building a 1,400-ton-per-day 
replacement unit for its Gellen fertilizer 
complex. DSM Mestoffen also was orderod 
to close its phosphoric acid plant that was 
dumping cadmium-tainted waste into the 
Rhine. 1e The nation had other fertilizer 
pollution problems. The agricultural indus- 
try was consuming fertilizer at the rate of 
0.62 ton per acre, an increase of 15% since 
the early 1980’s and nearly twice the rate of 
fertilizer use in the Federal Republic of 
Germany. 


MINERAL FUELS 


The Government’s historical dependence 
on hydrocarbon resources caused hardships 
in 1987. Declines in both price and volume 
of gas exports resulted in revenues of only 
$2.5 billion. The loss of income made Gov- 
ernment deficit reduction much more diffi- 
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cult, but it also provided an opportunity to 
press for welfare reforms and for shifting 
the economy away from a dependence on 
gas income. But lower energy costs benefit- 
ed both consumers and industrial users, 
because export prices could be reduced to 
maintain market share as the value of the 
guilder appreciated. Exploration and pro- 
duction companies, having cut staff and 
fixed expenses in 1986, ascertained they 
could profitably produce North Sea oil at 
the lower 1987 prices. Twenty-eight blocks 
were leased for exploration, and 35 explora- 
tion wells were proposed, 20% fewer than in 
1986. Among the discoveries was a 178.6- 
billion-cubic-foot gasfield under Royal 
Dutch/Shell NV’s Rotterdam refinery and 
the Nederlandse Aardolie Maatschappij 
BV’s well in Block L/18, which tested at the 
rate of 28.6 million cubic feet per day. Also, 
Amoco Netherlands Petroleum Co.'s P/18-1 
well tested 36 million cubic feet per day 
with 4,150 barrels per day of condensate as 
an offset to an earlier discovery in Block 
P/15. Oil production from offshore fields 
was estimated at 90,000 barrels per day, 
down 8% from previous years. Reserves 
were estimated at 195 million barrels, and 
the seven refineries had a capability of 1.5 
million barrels per day. 

Planned for completion in 1988 were 
Shell's $350 million residue-hydro converter 
at Pernis and Atlantic Richfield Oil Co.'s 
octane-enhancer plant for gasoline at Bo- 
tlek. Low natural gas prices caused the 
suspension of other projects, including one 
to pipe oil and gas from the northern part 
of the Netherlands continental shelf. The 
largest development project, the $1 billion 
F-3 project, was to access 429 billion cubic 
feet of gas and 37.7 million barrels of oil 
from several offshore fields. The Nether- 
lands has ample gas supplies into the 21st 
century. 


! Physical scientist, Division vi International Minerals. 

"Where necessary, ve been converted from 
lands r G to UB. dollars at tho rate of 
m e average for 1987. 


Nether 
f.2. 032 US$1. 
Times (London) The Netherlands. Nov. 23, 
1987, Sec. 8, pp. pe 
Work cited i in footnote 3. 
5 Algemene Bank Nederland NV (Amsterdam). ABECOR 
Country Report. Dec. 1987. 
Metal Bulletin (London). Apr. 28, 1988, p. 23. 
"Steel Times (London). Oct. 1987, p. 485. 
*Metal Bulletin (London). Sept. 1987 p. 25. 
1987, Journal (London). May 22, 1987, p. 396; and Oct. 
P. 


Tn A horus & Potassium (London). No. 148, Mar.-Apr. 
p. 
11Petroleum Economist (London). Feb. 1988, p. 62. 
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The Mineral Industry of 
New Zealand 


By Travis Q. Lyday! 


Most minerals occur in New Zealand, but 
few are found in economically commercial 
concentrations. The major exceptions con- 
tinued to be coal, gold, natural gas, and 
titaniferous magnetite (iron) sands for the 
domestic and export markets; construction 
materials, primarily for domestic use. The 


extractive mineral industry of New Zealand 


contributed an estimated 1% to the gross 
national product (GNP), $27.9 billion? in 
fiscal year 1987 (ending March 31, 1987), for 
a 2.4% increase over the previous fiscal 
year. The mineral processing sector provid- 
ed an estimated 4% to the GNP, based to a 
significant extent on imported alumina, 
fertilizer materials, and crude oil raw mate- 
rials, raising the mineral industry total to 
about 5% of the GNP. 


Government Policies and Programs.— 
The reforms the Government began in mid- 
1984, aimed at transforming the Nation’s 
economy to one that was more market 
oriented, continued during 1987. The Minis- 
try of Energy’s State Coal Mines Division 
was reconstituted in April as a private 
corporation having more commercial objec- 
tives, i.e., market accountability. The Elec- 
tricity Division of the Ministry of Energy 
was also reorganized into a private corpora- 
tion in April. Now its activities are more 
commercial or free-market based. 

At yearend, the Government proposed a 
petroleum sector reform bill that would 
abolish price controls on gasoline and re- 
move regulations requiring ownership of 
gasoline service stations. 


PRODUCTION AND TRADE 


Reliable statistical information on pro- 
duction and trade was unavailable. Produc- 
tion levels have been estimated on the basis 
of the best available information. 

The mineral industry in New Zealand 
consisted mainly of mining of coal; construc- 
tion materials (clays, sand and gravel, and 
stone); limestone and marble for agricultur- 
al, chemical, and construction uses; and 


titaniferous magnetite sand (iron sands). 
Crude mineral production also included 
natural gas, natural gas liquids, and petro- 
leum (condensate). 

The mineral processing sector consisted 
chiefly of the production of primary alumi- 
num, manufactured fertilizers, petroleum 
refinery products, and crude steel produced 
from imported raw materials. 
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Table 1.—New Zealand: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 1986” 1987° 
METALS 
Aluminum metal, smelter: 
juli. NADIE 218,610 242,851 243,500 236,200 2248, 900 
Secondary 444 „ „„ ; 3,700 1,500 4,000 24,000 
Total. cv cope ea 8 221,610 246,551 245,000 240,200 2252, 900 
Gold, mine output, Au content troy ounces. _ É 21,605 45,011 *46,000 45,000 
Iron and steel: 
Iron ore, gross weight? __________________--- 156 2,645 ©2,000 2,000 2,000 
Iron sand (titaniferous magnetite): 
Gross weight __ ______-__-~-— thousand tons 2,208 2,414 2,520 2,580 22,290 
Fe content — 1,256 1,376 *1,425 €1,425 1,800 
Pig iron (sponge Fon eus do 155 170 170 200 200 
Steel, crude- — — - —- 22 2S2 cc 2c c2 do... 283 274 228 287 300 
Lead, refinery output, secondary 6,000 6,000 6,000 4,000 33,600 
Silver, mine output, Ag content troy ounces. _ 31 2E ui ER zio 
n, mine output (scheelite): 
Gross weight __ ______________----------- 11 13 *10 *10 10 
W content --——-------------------- ecd 6 6 e5 e5 5 
INDUSTRIAL MINERALS 
Cement, hydraulic ______________ thousand tons 160 823 863 906 2902 
Bentonite SEE EE EEE Ne eR y 1,958 6,418 *6,000 *6,000 6,000 
Kaolin (pottery - -—--—--------------------- 23,917 25,098 *25,000 925,000 25,000 
For brick and tildcekek444„ 97,944 146,840 145,000 — *145,000 145,000 
Ling ——— o eS ea A da esee DLE inae UL cible 165,000 150,000 160,000 160,000 160,000 
Nitrogen: N content of ammonia ~ - -------------——- ,200 ,000 74,000 *60,000 60,000 
Perhte- —— ⁰. A.“. eo LL LL Lor 1,008 PE a. eis a 
Pumice — es oo eh ee LU 16,799 15,182 20,000 20, 000 20, 000 
Äö;1õ ⅛ Ks u eo 81,000 57,000 60,000 *60,000 60,000 
Sand and gravel: 
Silica sand (glass sand „„ 148,357 133,235 *50,000 *50,000 50,000 
Other industrial sand_ __ - - - - -- --- --------——- 234,403 387,209 350,000 €350,000 350,000 
For roads and ballast tt thousand tons 15,489 16,501 €15,000 €15,000 15,000 
5 For building aggregate do- 4,359 5,029 *5,000 *5,000 5,000 
tone: 
Dolomite cocum a e ere Lu 17,033 18,124 *18,000 *18,000 18,000 
Greenstone________________-_-_ kilograms_ _ 435 3,052 *3,000 *3,000 8,000 
Limestone and marl: 
For agriculture... -------—- thousand tons 1,460 1,524 *1,500 *1,500 1,500 
For cement ^ RN 1,497 1,621 13500 12500 1.500 
For other industrial uses ^ MIROR 207 214 215 215 215 
For road do 274 359 €350 *350 850 
Serpentine. n DOLAR Te 64,055 76,900 75,000 75,000 75,000 
a : 
6VBiṽ;;;ꝛxi:ẽ u yd E DI ML 22, 585 86,359 *35,000 *85,000 85,000 
Rock for harbor work |... thousand tons. _ 2,254 2,520 ©2,500 2, 500 2, 500 
/ / ͤ ³˙ A ⁵⁰⁰ AAA uL e due 1, 090 862 1,000 1,000 1, 000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dioxide, liquefiddd 10, 000 10,000 10,000 10,000 10,000 
Anthracite _________________ thousand tons. _ 2 S e(4) e(4) ($) 
Bituminous_ - s do— 496 582 2609 2600 2600 
Subbituminoun s Dco 1,752 1709 5s *1400 1,500 
Lignite | x8 do- 235 235 200 
TOUR] Lou ia icto 8 do— 2, 485 2,526 €2,409 e, 200 2,300 
Coke 
Coke oven- - ------------------—-----————- 2,060 2,100 2, 000 2, 000 2,000 
h eh EE 6,129 6, 200 6, 000 €6,000 6,000 
Toal eroe nR 8,189 €8,300 €8,000 €8,000 8,000 
Fuel briquets_ — — — - —- -------------—--—-———-———— 4,453 : *5,000 *5,000 5,000 
Gas: 
Manufactured (from gasworks)? ... million cubic feet 845 609 517 856 850 
atural: 
Gross production do- 105,000 127,200 157,700 188,900 190,000 
Marketed production do- 91,465 110,817 137,162 164,283 165,000 


See footnotes at end of table. 
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Table 1.—New Zealand: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 19875 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
N petroleum gas thousand 42-gallon barrels _ 532 488 910 976 1,000 
Netural gasoliunnaeasssssss do— 94 85 160 172 175 
juo c T —— Á—— — —X—Á do— 626 568 1,070 31,148 1,175 
Petroleum 
Grudë un . te NE do... 5,268 6,635 8,065 11,883 12,000 
Refinery products 
Gasolinneeekessss _-_-- do... 10,668 10,965 6,001 18,150 18,500 
Distillate fuel oil do- 4.551 4,588 2,462 4,588 5,000 
Residual fuel oil |... „ do... 2,331 2,311 1,998 1,512 1,500 
Gö§;ð⁵B—ẽ11 AAA y TRN do 784 931 637 679 750 
Refinery fuel and losses do... 805 798 525 784 800 
Total ze. -- mm 8 do... 19,139 19,593 11,623 20,718 21,550 
*Estimated. Preli 
Table includes data available through June 15, 1988. 
3Reported figure. 


3Not used for manufacture of iron; reportedly consumed for Len purification, preparation of stock licks, and 


manufacture of brick. Because of these uses, iron content is not repo 
*Less than 1/2 unit. 


Table 2.—New Zealand: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986 
METALS 
— 
es an 
value, thousands E $4 
Metal including alloys: 
, dumme 3,210 4,594 
Unwrou ght 235, 570 199,963 
Semimanufacturess 9,066 7,079 
Copper: Metal including allo 
Scrap 7 a t 1,218 653 
Unwrought value, thousands $57 $4 
NEN Ral tye do— $1,166 $10,188 
Iron and steel: 
Iron ore and concentrate excluding 
pyrite __ thousand tona. 2,091 2,217 
Metal: 
S §ö;—ü A na (*) 8,815 
Pigi iron, cast iron, related materi- i 
VVV um 2 
Steel, primary form 37,448 102,957 
Semimanufactures: 
ger rods, angles, shapes, sec- 
JJC 40, 363 46,283 
Uata plates, sheets 46,109 49,849 
Hoop and strip - ---—---——- 79 112 
Rails and accessories 5 6 
Be ee - 11,645 3,277 
Tubes, pipes, fitting 9,492 4,416 
and forgings, rough 154 121 
Lead: Metal including allege 
SOAD none eu 171 161 
Unwrought and semimanufactures .. — 64 118 
Magnesium: Metal including alloys, all 
＋6uſ ð v ⁵ 8 1 3) 
Mercury value, thousands 31 $1 


See footnotes at end of table. 


United 
States 


Destinations, 1986 
Other (principal) 


All to Australia. 


Japan 3,941; Australia 170. 

Japan 163,765; China 16,184; Re- 
public of Korea 11 ,935. 

Australia 3,898; Indonesia 1 ,118; 


Singapore 264. 


Australia 240; India 182; Hong 
Kong 70. 


N $6,459; Si 
, Singapore 
$376. 


Mainly to Japan. 
Japan 2,444; Australia 388. 


Mainly to Australia. 
China 546 54, 4663 Singapore 45,700; 
i2, 


China 27,440; Australia 3,097. 

Australia 14,331; Pakistan 2,266; 
Fiji 2,236. 

Australia 36. 

All to Papua New Guinea. 

Hong Kong 1,307; Australia 662. 

Papua New Guinea 1 ,917; Aus- 
tralia 708; Singapore 634. 

Australia 64; Singapore 11. 


Australia 106; Hong Kong 17. 
Australia 101. 


All to Thailand. 
All to Fiji. 
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Table 2.—New Zealand: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Molybdenum: Metal including alloys, all 
forms _______ value, thousands 
Nickel: ! Metal including alloys: 


Platinum-group metals: 3 including 
alloys, unwrought and partly wrought 


value, thousands - 
Silver: 
Waste and sweepings . do... 
Metal including alloys, unwrought 
and y wroughht o --- 
Tin: Metal including alloys: 
ö A E 
Semimanufactures_ s 


Titanium: Oxides.. value, thousands. — 
rates Metal including alloys, all 


Zine M. Metal including alloys, all formé. E 


er: 
Ores and concentrates 
Oxides and hydroxides 
es and residues 
Base metals . „ all forms 
fog ousanda . = 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
a Corundum, emery, pumice, 
Grinding and polishing wheels and 
ee value, thousan 
8 rude aas AE a do____ 
Barite and witherite_____________ 


Diamond 


thousands 
Industrial stones do 
Diatomite and other infusorial earth _ 


do... 
Fertilizer materials: 
Crude, n. ess 


5 cruddeee ccc c2 
8 mineral: Iron oxides and hy- 
xides, processed 
Precious and semiprecious stones other 
than diamond: 


Natural value, thousands 
Synthetic 8 
Salt and brine...  — — 8 


manufactured _______________ 
See footnotes at end of table. 


1985 


$182 
$5 
2,610 


(°) 


1986 


United 
States 


Destinations, 1986 
Other (principal) 


Mainly to Australia. 
Ja 39. 
to Australia. 

10 Kingdom $18; Australia 
S Kingdom $85; Australia 
Australia $850. 
United 7 84; West Ger- 

many 1 
ae N 120; Australia 
Australia $3. 


Australia $54. 
Australia 236; unspecified 828. 


All to Australia. 
Japan 759; Australia 525. 
Australia $1. 


Australia 129. 


Australia $60; Fiji $35; India $18. 

All to Papua New Guinea. 

Indonesia 1,194; Singapore 150. 

All to "n 

French Polynesia 38,550; Papua 
New Guinea 20, 851; Tonga 
6,265. 

Norfolk Island 2; P 1. 

Japan 8,327; ea Kingdd fo Korea 


18; United om 525 
Australia $747. 
All to United Kingdom. 
All to Fiji. 


Singapore 50; Malaysia 34; Aus- 
tralia 28, 

Cook Islands 3; Tonga 3. 

J ene 4,025; Papua New Guinea 

09 

Fiji 152; Cook Islands 40. 

mus $15; ro Papua New Guinea $4. 
rrr 439; Fiji 195; Samoa 

Indonesia 61; Papua New 


Fiji 1.08 , 28; h Pol l jin 458; 
i nch Polynesia 
Australia 233. 


Singapore 10. 
All to Singapore. 


Fiji 4. 


Samoa 41; Fiji 332. 
All to Fiji. 
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Table 2.—New Zealand: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 : 
ne Unite Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 
value, Mie uiid "t $43 $5 T Fiji $4. 
Workecdd do $73 $69 — Samoa $32; Cook Islands $14. 
Dolomite, chiefly refractory-grade 
do...- $4 $6 NM All to Australia. 
Gravel and crushed rock... 990 454 49 Malaysia 378. 
Limestone other than dimension 219 301 — Ne Caledonia 300. 
Sand other than metal - bearing 327 256 -- Australia 227. 
Sulfur: Sulfuric acdddgd _ _ 217 218 mc al 105; Papua New Guinea 74. 
Hes steatite, soapstone, pyrophyllite .. 207 2 x to Australia. 
er: 
Crüdé- . an 562 610 im ji 266; Australia 217; French 
olynesia 81. 
Slag and dross, not metal-bearing .. .. — 187 119 —— India 77; Hong Kong 18. 
MINERAL FUELS AND RELATED 
MATERIALS 
Aaphait and bitumen, natural! 3 46 —-— Samoa 36; Niue 10. 
Coal: Anthracite and bituminous ......... 415,762 281,650 -— Ja 265,409; ; Republic of 
orea 1 
Coke and semicoke_ value, thousands E $10 -. All to A i 
Peat including briquets and litter l) 4,281 — Australia 3,972. 
Petroleum: 
Crude. 5 42 gallon barrels. .. 2,551 1,810 Eus Australia 996; Singapore 814. 
Refinery 
Liquefied petralsui gas 
value, thousands $240 $125 -— Australia $107. 
Gasoline .... 42-gallon barrels_ _ 230 435,582 17 nae 341,343; Singapore 
Mineral jelly and wax do- 215 71 PEN jji 31. 
Kerosene and jet fuel do- 1,163 2,829 TP i ren Mesi 450; Papua 
Distillate fuel oil do- 545 425 -- Cock Islands 276; Vanuatu 104. 
Lubricants — value, thousands. .. $1,321 $1,405 $17 mm $590; Australia $309; Cook 
ds $130. 
Residual fuel oil 
42-gallon barrels. — 226,500 7 -- Mainly to Fiji. 
Bitumen and other residues 
do- 85 291 c All to Solomon Islands. 
Bituminous mixtures.. do 5,857 5,236 m Fiji 1,285; Norfolk Island 945; 
onga 745. 


1Table prepared by Audrey D. Wilkes. 

*Unreported quantity valued at $1,378,000. 

Unreported quantity valued at $1,000. 

“Unreported quantity valued at $6,000. 

5Less than 1/2 unit. 

„Unreported quantity valued at $55,000. 
Unreported quantity valued at $527,000. 


646 MINERALS YEARBOOK, 1987 


Table 3.—New Zealand: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 i 
i oe Other (principal) 
METALS 
Alkali and rare-earth metals 
value, thousands $36 $17 $1 China $6; United Kingdom $6. 
Aluminum: 
Ore and concentrate 5 1.550 — All from Guyana 
Oxides and hydroxides 503,072 445, 789 20 Australia 442,21: 215; Japan 2,336. 
Metal including alloys: 
SCTBD ooh ee es 50 42 — Fiji 10; unspecified 30. 
Unwrou ght 749 288 1 United Kingdom 163; Australia 
Semimanufactures 4,895 6,505 58 Australia 4,815; Japan 515. 
Beryllium: Metal including alloys, all 
form value, thousan -— $1 -- Mainly from West Germany. 
Chromium: 
Ore and concentrate 161 18 — All 1 Republic of South 
ca. 
Oxides and hydroxides |... 514 163 94 West Germany 52. 
ee Oxides and hydroxides _ _ __ 23 5 1 Finland 2. 
p 
Matte and speiss including cement 
ae E N es eS 1 M All from United Kingdom. 
Met: at including alloys: 
Unwrou ght 2,176 1,487 3 West Guam 762; Australia 
880; Oman 314. 
Semimanufactures® _______ _ 17,272 16,989 46 Australia 7,415; J apan 690. 
Iron and steel: 
Iron ore and concentrate: 
Ex roasted pyrite. |... 301 41 — All from Australia. 
Pyrite, roasted... .. 14 is 
Metal: 
Serr”r‚,t, ia 2,839 5,508 P Australia 2,464; New Caledonia 
1,416; French Polynesia 1,141. 
men iron, cast iron, related 
nale e 1,652 929 1 Australia 534; United Kingdom 
210; Malaysia 100. 
Ferroalloys: 
Ferromanganese_ ------- 409 923 -- Australia 684; Japan 209. 
Unspecified --- 8,578 2,754 40 Australia 2, 2,571. 
Steel, primary forme 1,835 NA eae Kingdom 24; Australia 
Semimanufactures 
Bars, phd hops And: Shapes, 
33 108,591 78,708 107 Australia 39,452; Japan 22,496; 
United Kingdom ,141. 
Universals, plates, sheets 852,980 347,548 1,047 Japan 264,971; Australia 63,735; 
nited Kingdom 10,884. 
Hoop and strip - - -----—- 18,219 16,599 101 Australia 8,692; Japan 5,847. 
Rails and accessories 10,047 6,82 1 1 Kingdom 6,072; Austra- 
Wire 2 ooo oe 20,095 14,512 37 Australia 4,778; Republic of Ko- 
2509 3,199; United Kingdom 
Tubes, pipes, fitting 35, 173 24,817 298 ^ Australia 9,525; Japan 9,362; Re- 
. E ene of Korea 2,05 
Castings and forgings, rough 107 68 1 Saeg Kingdom 50; 8 
G%%%%Gö»öÜOĩ]ĩ ˙. c pute e 109 105 1 United Kingdom 57; Australia 
88; China 10. 
Metal including alloys: 
Dn c ecu Le RC eR 18 123 -- Australia 105. 
Unwrou ght. 5,002 8,699 Australia 3,694. 
Semimanufactures 158 123 NA Australia 120. 
Meum: Metal including alloys: 
5 — value, thousands. . $763 $796 $102 Norway $658. 
ufactures do... $58 $79 $1 Canada $64. 
Ore and concentrate 58 27 NA Singapore 17; Republic of South 
Oxide ea oS cie c 966 712 84 Japan 460; Australia 192. 
Mercury e, thousands $16 $11 __ Netherlands $5; Australia $3. 
Molybdenum Metal cluding alloys, all 
J TE E TNA $131 $95 $7 Dnited Kingdom $37; Austria 
$25; Australia $16. 
Nickel: 
Matte and speisss dies 1 — All from Norway. 
Metal inclu Ton 
Unwrou ght 95 19 De West Germany 18. 
1 „ 168 169 103 West Germany 31: Australia 25. 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : m 
renis Other (principal) 
METALS —Continued 
Platinum-group metals: Metals including 
alloys, unwrought and parny wron bite, al 
value, $715 $308 — United Kingdom $212; Switzer- 
land $41. 
Silver: 
Waste and sweepings' — as do. ..- $37 $100 --— Australia $94. 
Metal including re hg unwrought 
rival pre dea ught _____ o- $1,758 $1,391 $42 Australia $1,215. 
Tin: Me including al alloys, all forms 175 194 4 Malaysia 193; Australia 66 
Titanium: Oxides.. .. - —-—- ---------— 1,536 1,274 32 roa iy Australia 500; 
apan 140. 
Tungsten: Metal including alloys, all 
form value, thousands. $461 $448 $22 United om $289; Nether- 
zi lands $100. 
c: 
Oxides e 222- 313 862 1 Australia 264; Republic of South 
Africa 52. 
Metal none alloys: 
Unwrough t. 20,889 17,871 NA Australia 11,997; Canada 5,869. 
NR Semimanufactures 59 42 NA Australia 18; West Germany 12. 
er: 
Ores and concentrates — 1,141 612 NU Er am 246; China 200; Japan 
Ashes and residues 14 11 — All from Australia. 
Base metals incl alloys, all forms 
ue, thousands. .. $516 $876 $40 i y erm 1 e China 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
ale uunc A A 893 240 106 5 ety Italy 36; West Ger- 
Artificial: Corun dumm 212 278 83 Australia: 225. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $222 $197 $137 us Kingdom $35; Australia 
iren: and polishing wheels and 
F do- $2,528 $2,063 $292 sapan $347; Australia $332; 
nited Kingdom $307. 
crude Loa luccm ede 1,855 896 — Canada 738; babwe 144 
Barite and witherite |...  . 5, 2⁰² 2,833 51 Singapore 953; Australia 868; 
Boron materials: 
Crude natural borates 
value, thousands $170 $38 Dire m $81; Argentina $50. 
Oxides and acids 1,864 1,795 1,575 Italy 198. 
Cement 8 984 27 21 43 Australia. 810; N 881; 
Chalk unc eee ee 842 769 1 oo m 645; Australia 
Clays, eruddee LLL Loc 2-2 13,944 13,277 2,474 ae À 200 824: United King- 
om 
Sen chiolite -_ -—--------—- 224 59 -— All from Denmark. 
ond: 
Gem, not set or srung 
value, thousands_ _ $3,045 $5, $260 India $2,807; Israel $762; 
Belgium Luxembourg $543 
Industrial stones do... $303 $356 $10 Australia $319. 
Diatomite and other infusorial earth _ _ — 1,161 1,612 1,255 5 264; United Kingdom 
Feldspar, fluorspar, related materials 1,049 684 8 i 821; Norway 164; China 
Fertilizer materials: 
CMT m "———— S a= 10,825 10,310 — United Kingdom 15. 
Manufactured: 
Ammonia . ~~~ ~_~______ 12 44 1 Australia 39. 
Nitrogenous 
value, thousands $8,592 $6, $1,301 NE, $2,188; ee o d 
Phosphatic - - - ----------- 43,310 39,840 39,338 
Potagsic. —- --—---------—- 165,160 71,715 30,179 Camads 28 many 1; o U.S.S.R. 17 „589. 
Unspecified and mixed 
value, thousands $11,304 $3,801 $1,814 


See footnotes at end of table. 


West Germany $1,391; Nether- 
. lands $339. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


1·Ü¹L·1:ĩ³ũ% a dE. 
Magnesium sar aande; Magnesite, crude 
gue sintered 


Crude including splittings and waste 
value, thousands 


Worked including agglomerated 
splittings _._._._______ do- 


Nitrates, rule 


ents, mineral: Iron oxides and 


ydroxides, processed 
otassium salts, crude _ 


Precious and semiprecious stones other 


than diamond: 
Natural value, thousands 
Synthetic -- do- 
te, unro aste 
Salt and ei em 


Sodium compounds, n. e. s.: Carbonate, 
manufacture 
Stone, sand and gravel: 
nsion stone: 
Crude and partly worked 


Worked .... value, thousands 


Dolomite, chiefly refractory- grade 
Gravel and rock _~_______ 


Elemental: 


aea 
Talc, steatite, E pyrophyllite .... 


Other: 
Crude value, thousands 
Slag and dross, not metal- bearing 


MINERAL FUELS AND RELATED 
MATERIALS 


coal. 

Lignite including = uetss LL. 
Coke and semicoke _ ue, thousands 
Petroleum: 

Crude. thousand 42-gallon barrels. . 


See footnotes at end of table. 


1985 


77 
129,720 
21 

7, 618 


8147 
$243 
15 
821,855 


1,947 


1986 


143 
171,862 
5 

4,276 


$162 
$181 
40 
278,182 


1,610 
96 


$2,457 
$106 


23 
88,221 


35,866 


2,896 
$2,686 


14 
100 


170 
409 


95,964 
843 

29 
1,981 


$417 
146 


115 
6,175 


339 
292 

8 
8262 
8,412 


United 
States 


Sources, 1986 
Other (principal) 


"Da Lanka 78; United Kingdom 
Australia 118,144; Thailand 
38,600. 


China 3,871; Australia 191. 

China $42; Republic of South 
Africa $29; India $21. 

ee $55; United Kingdom 

All from Chile. 

naun Does; Christmas Island 


West Germany 1,390. 
Sr 78; United Kingdom 


“Hong K $1, 172 nausea $534; 
ong 
est Germany $2 $25; Republic of 


28, 800 Netherlands Antilles 
Australia 3,376. 


Republic of South Africa 1,101; 
taly 816; Spain 274. 
u^ Australia $561; China 


bios An 54 d 
[cen nited Kingdom 
26; France 20. 


Australia 84; West Germany 21. 
Australia 268; Japan 104. 


Canada 87,787; Nauru 3,025. 

. 794. 
ni 1 

Australia 1 000; € China 778: Re- 
public of Korea 108. 

Austria $211; Republic of South 
Africa $68; Kenya $28. 
ustralia 444; West Germany 


Trinidad and Tobago 90. 
Australia 5,815. 


Australia 108. 

Australia 291. 

All from Australia. 

1 irii 4,337; Saudi Arabia 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


1985 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Liquefied petroleum gas 
value, thousands $76 
Gasoline do $212,015 
Mineral jelly and wax do $2,928 
Kerosene and jet fuel do $95,042 
Distillate fuel oll do... $164,290 
Lubricants ..- do... $32,067 
Residual fuel oil do... $31,902 
Bitumen and other residues 
42-gallon barrels . 194,865 

Bituminous mixtures. do 3,480 
Petroleum coe do- 533, 550 

NA Not available. 

Table prepared dy Audrey D. Wilkes. 

Less than 1/2 


Sources, 1986 
1986 : 
nie Other (principal) 
$421 $25 Australia $335 
$110,371 $12,181 Singapore $26, 252; Australia 
$23,856; Saudi Arabia $11,081. 
$2,623 $340 China $75 1; Aust ustralia $469. 
$85,226 $634 Singapore $56,776; Australia 
$ 05 Republic of Korea 
896,732 $19,816 Australia $28,401; Si Spore 
$22,065; Bahrain $1 
$22,617 $3,058 Australia $10,425; eae 
$14,776 ae Saudi Arabia $13,676. 
1,157 97 Australia 721. 
90,761 — Spain 90, 586. 
230 582,400 Australia 5,709. 


Excludes . quantities valued at $3,751,000 in 1985 and $3,055,000 in 1986. 


“May include other precious metals. 


5 Excludes unreported quantities valued at $681,000 in 1985 and $561,000 in 1986. 


COMMODITY REVIEW 


METALS 


Gold and Silver.—Waihi Gold Mining Co. 
Ltd., a joint venture of Australian Consoli- 
dated Minerals Ltd. (28.35%), Amax Gold 
Inc. (28.35%), Mineral Resources NZ Ltd. 
(27.84%), and Goodman Fielder NZ Ltd. 
(15.46%), began construction of a 600,000- 
ton-per-year mining and processing facility 
at the Martha Hill gold mine, following the 
granting of a mining lease and the signing 
of financing agreements. The mine is 110 
kilometers southeast of Auckland, on the 
Coromandel Peninsula, North Island. The 
plant will recover 50,000 troy ounces of gold 
and 300,000 troy ounces of silver per year. 

R. A. Hanson Co. Inc. and Giant Re- 
sources Ltd. announced that they will hold 
equal shares in Grey River Gold Mining 
Ltd. The company will recover gold from 
the extensive alluvial reserves in the Grey 
River, near Greymouth, South Island. Gold 
production is scheduled to begin during the 
second quarter of 1989. 

Iron Ore and Iron Sands.—For the fiscal 
year ending March 1988, Japanese steel 
mills agreed to buy 460,000 tons from Wai- 
pipi Iron Sands Ltd.’s placer mining oper- 
ations at Waverly, along the southeastern 
coast of North Island. The mills indicat- 


ed that the contract would not be renewed 
in 1988. This was announced after rumors 
circulated that the mine would close. Waipi- 
pi Iron Sands is owned by Utah Internation- 
al Inc. and Viking Mining Co. 

Platinum.—Platinum Group Metals NL 
(PGM), a newly formed stock company in 
which the Australian firm United and Com- 
mercial Holdings Ltd. took a 15.2% interest, 
outlined its platinum prospects on South 
Island in a prospectus issued in January. 
The company continued exploration and 
reserve estimation on its alluvial proper- 
ties, which reportedly contain economic 
grades of gold and platinum. Production 
from these alluvial deposits would probably 
be toll refined at Johnson Matthey Ltd.’s 
precious metals refinery in Auckland, 
North Island. 

Steel.—Near yearend, New Zealand Steel 
Ltd. brought on-stream the cold-rolling mill 
at its Glenbrook works. Commercial produc- 
tion was to begin in February 1988, when 
the hot-strip mill came on-stream. When 
New Zealand Steel’s expansion is complet- 
ed, capacity will be 750,000 tons per year. 

In midyear, New Zealand Steel was put 
up for sale, but the offers were rejected 
because the offerings did not give an ade- 
quate return on the investment made by the 
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Government. The Government acquired 
90% of the company when it assumed the 
steelmaker’s debts. New Zealand Steel ob- 
tained Government help following costly 
overruns in its expansion program. The 
Government always made it clear that it 
intended to dispose of its shares when the 
company was more sound financially. 

In April, the Government announced 
plans to phase out import licensing for most 
iron and steel products effective January 1, 
1988. Duties currently in place, ranging 
from 10% to 25%, would be retained. 


MINERAL FUELS 


Coal.—The State Coal Mines Division of 
the Ministry of Energy was reconstituted on 
April 1 as a state-owned enterprise, the Coal 
Corp. of New Zealand Ltd. (Coalcorp), with 
commercial objectives. The division's assets 
were transferred to Coalcorp by yearend 
1987 after debts were restructured and the 
assets were valued. In setting up Coalcorp, 
the Government faced difficult problems 
because the former State Coal Mines Divi- 
sion had accumulated considerable finan- 
cial losses for a variety of reasons, including 
low coal prices, mining difficulties, and 
environmental restrictions. As a result of 
commercialization, the work force was halv- 
ed from about 1,600 workers in the old 
division to 800 workers for Coalcorp. Gov- 
ernment regulatory privileges and con- 
straints will be removed to ensure that 
Coalcorp competes on the same basis as the 
private coal producers. The State Coal 
Mines Division produced about 70% of the 
country's coal from more than a dozen 
mines. 

Natural Gas and Petroleum.—New Zea- 
land Synthetic Fuels Corp. Ltd., owned by 
the Government (75%) and Mobil New Zea- 
land Ltd. (25%), operated the world's first 
large-scale plant to produce synthetic gaso- 
line at Motunui on North Island's west side. 
The plant operated at about its capacity of 
14,500 barrels per day of gasoline, convert- 
ing natural gas from the Maui offshore 
gasfield (about one-third of its production) 
to methanol, then to gasoline. The plant 
operated on a tolling basis; the gasoline 
produced was owned by the Crown, repre- 
sented by the Ministry of Energy, which 
then sold it to the oil companies for blend- 
ing at the Marsden Point refinery or for 
export. 


The Maui Gasfield continued to be the 


principal source of gas supply in New Zea- 
land, representing about 90% of production. 
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A reassessment of the gas reserves in the 
field were reportedly completed by yearend, 
but the results were unknown. Maui sup- 
plied the synthetic gasoline plant at Motun- 
ui with compressed natural gas for automo- 
tive fuel, for electricity generation, and for 
the country's two petrochemical plants that 
produced methanol and ammonia urea for 
export. 

The Government heavily regulated New 
Zealand's only oil refinery at Marsden 
Point near Whangarei, North Island. It was 
operated by New Zealand Refining Co. Ltd., 
a consortium of Shell Oil New Zealand Ltd.; 
BP Oil New Zealand Ltd.; Europa Oil (NZ) 
Ltd., a subsidiary of BP Oil; Mobil Oil New 
Zealand Ltd.; Caltex Oil (NZ) Ltd.; and the 
Government. The plant was expanded to 
about 70,000 barrels per day crude through- 
put capacity in 1986, providing the capabili- 
ty of using a wider variety of feedstock, e.g., 
heavier types of crude oil, and the ability to 
produce a more diverse range of products, 
e.g., aviation gasoline. The Government 
continued to require the licensed oil compa- 
nies to use the Marsden Point refinery to 
the maximum extent possible in meeting 
their supply requirements. A licensing sys- 
tem restricted the number of gasoline 
wholesalers and retailers. 

However, near yearend 1987, the Govern- 
ment proposed a petroleum sector reform 
bill that would abolish all controls over 
pricing and distribution of gasoline in the 
country. The existence of the Marsden 
Point refinery could be threatened if such 
legislation were passed. The monopoly held 
by the refinery on refined petroleum would 
disappear when controls on imports of refin- 
ery products were lifted. The Government 
indicated, however, that tariff assistance 
might be offered to protect the refinery, but 
this was not part of the proposed reform 
bill. | 

In a yearend 1985 revision of its role in 
petroleum exploration and development, 
the Government decided not to invest in 
any new license areas. During 1987, the 
Government sold its 51% share in the 
Petroleum Mining License for the small 
McKee and Kaimiro onshore oilfield to 
Petroleum Corp. of New Zealand (Petro- 
corp), the state-owned oil and gas company, 
which was partially privatized (31%) in 
early 1987. The sale gave Petrocorp 10096 
ownership. The Government also offered for 
sale, on a trial basis, its 11% noncontribu- 
tory interest in three petroleum Pros- 
pecting License Areas. 
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New Zealand was about 50% self-suffi- 
cient in liquid fuels, with about 20% from 
condensate from the onshore Kapuni and 
the offshore Maui gasfields, 14% from the 
synthetic gasoline plant, 5% from the use of 
liquefied petroleum gas and compressed 
natural gas in vehicles, and 11% from 
indigenous oil supplies. 


NONMINERAL ENERGY RESOURCES 


In keeping with overall economic policies, 
the Government decided to open the coun- 
try's electricity market to competition from 
other potential producers. Production and 
transmission of bulk electricity has been a 
State monopoly since the 1920's, with distri- 
bution carried out by 61 local supply au- 
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thorities. The Electricity Corp. of New Zea- 
land Ltd. (Electricorp) was established and 
given clear commercial goals on April 1. It 
was told to enter into direct supply arrange- 
ments with large industrial consumers, by- 
passing the local supply authorities. With 
the establishment of Electricorp, it was 
intended that there would be no more direct 
Gevernment control of wholesale electricity 
prices. Electricorp generated and sold elec- 
tricity from a combination of hydroelectric, 
geothermal, coal, and natural gas power 
stations. 


Physical scientist, pines of International Minerals. 

Where necessary, es have been converted from 
New Zealand dollars NZS to U.S. dollars at the rate of 
NZ$1.00 = US$0.63 


The Mineral Industry of 
Nigeria 


By Michael D. Fenton! 


The petroleum sector continued to domi- 
nate the Nigerian economy with crude oil 
exports accounting for about 95% of the 
country’s export revenues and 70% of the 
Government’s budgetary resources. Nige- 
ria’s proven reserves of oil were over 16 
billion barrels, and short-term productive 
capacity was about 1.8 million barrels per 
day (bbl/d). Nigeria was ninth in the world 
with about 84 trillion cubic feet of natural 
gas reserves, 70% of which were onshore, 
and all were in the Niger Delta area. Some 
associated gas was used industrially, but 
large nonassociated gasfields were unex- 
ploited. The Nigerian National Petroleum 
Corp. (NNPC) marketed 70% of total oil 
production in the country, and its activities 
accounted for 20% of Nigeria’s gross domes- 
tic product. 

The Government announced that it 
planned to phase out petroleum subsidies 
beginning March 1988, which cost the Gov- 
ernment about $1.6 billion per year. Crude 


oil was sold in Nigeria for about $2.70 per 
barrel while the international price was 
about $18. Petroleum product prices in 
Nigeria were six to eight times below the 
prices prevailing in neighboring African 
countries, and cancellation of subsidies 
would tend to decrease the estimated 30,000 
to 50,000 bbl/d of gasoline smuggled out of 
Nigeria. 

The mining sector of the economy appear- 
ed to be in a state of deep crisis during 
1987. Mining revenue declined owing to 
inadequate supplies of spare parts for main- 
tenance, deterioration of physical plants, 
reduced demand from domestic consumers, 
and the usual problems associated with 
underdevelopment: inexperienced manage- 
ment, unskilled labor, inadequate financ- 
ing, and bureaucracy. Nevertheless, the Ni- 
gerian Mining Corp. (NMC) announced that 
it planned to increase exploration for lead, 
rock salt, uranium, and zinc. 


PRODUCTION AND TRADE 


As a member of the Organization of 
Petroleum Exporting Countries (OPEC) and 
its sixth-largest producer, Nigeria began the 
year with a new OPEC oil production quota 
of 1.238 million bbl/d, and it announced 
that it would phase out all netback agree- 
ments by February 1 in favor of an official 
fixed price of $18.92 for Bonny Light crude 
oil. This action was consistent with OPEC’s 
new policy of maintaining oil at or above 
$18 per barrel, and it closely followed a 
similar netback cancellation by Saudi Ara- 
bia. Under a netback arrangement, the 
price of crude oil was based on the prevail- 
ing value of oil products, including gasoline 


and heating oil, on the open market. Prob- 
lems developed immediately for the oil- 
producing companies within Nigeria and 
the Nigerian Government when Nigerian 
Bonny Light began trading on the Europe- 
an spot market at a premium of as much as 
$0.18 above competing North Sea Brent 
crude, which had fallen below $18 per 
barrel, well below Nigeria’s $18.92 official 
selling price. Also, as an indication of resist- 
ance by markets to fixed prices, Nigeria’s 
oil production fell from 1.28 million bbl/d to 
1.05 million bbl/d in January. The new 
pricing policy was of considerable concern 
to oil-producing companies within Nigeria 
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because they were obligated to lift the 
NNPC's share of production. Falling world 
prices for oil were expected to erode a 
previously agreed-upon $2 per barrel profit 
margin if they found themselves committed 
to lift unattractively priced NNPC oil in 
addition to their equity crude. Negotiations 
over the complex issues of prices, profit 
margins, and taxes were continuing 
through July at which time the OPEC quota 
was raised to 1.301 million bbl/d and pro- 
duction rose to that level. 

Production of oil declined by about 9% 
below that of 1986 to an annual average of 
1.33 million bbl/d, which conformed to 
Nigeria's OPEC quota of 1.301 million bbl/d 
plus additional production deemed to be 
condensate. Production of associated gas 
was 660 billion cubic feet, of which 473 
billion cubic feet was flared. The only signif- 
icant exploitation of gas was as feedstock in 
the nitrogenous fertilizer plant operated by 
National Fertilizer Co. of Nigeria at Onne, 
near Port Harcourt in Rivers State. Nigeria 
earned about $6.5 billion from oil exports in 
1987, about the same as in 1986. In contrast, 
1980 earnings were about $25 billion. 

Three operating petroleum refineries had 
a combined design capacity of 260,000 
bbl/d, but technical constraints restricted 
throughput, and refined products were im- 
ported to meet domestic demand of about 
265,000 bbl/d. NNPC exported oil for off- 
shore processing and brought back prod- 
ucts, particularly gasoline and kerosene, to 
make up shortfalls. Residual fuel oil in 
excess of domestic demand was exported to 
the U.S. east coast. 

NNPC’s refineries had a combined design 
capacity of nearly 2.2 million barrels per 
year of liquefied petroleum gas (LPG), but 
actual production never exceeded 1.16 mil- 
lion barrels. Production during 1987 was 
estimated by NNPC at only 837,000 barrels, 
and Nigeria imported nearly 700,000 bar- 
rels of LPG during the year. The Govern- 
ment was trying to encourage domestic 
consumption of LPG in rural areas to re- 
place kerosene and firewood, but the high 
cost of LPG cooking equipment was a prob- 
lem to be resolved. 

The Government announced that Nigeria 
had been allocated a production quota of 
about 1,500 tons of tin by the Association of 
Tin Producing Countries (ATPC). Produc- 
tion of tin concentrates and metal increased 
in 1987. Over 500 tons was exported to 
Europe, and the remainder was sold locally 
in the form of tin with its alloys of lead and 
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antimony. Makeri smelted less than its 
annual allocation from ATPC, a result of 
low world tin prices. Exploration for lode 
and alluvial tin included geological map- 
ping, trenching, and sampling in the Darku- 
ma and Iregun areas. 

Coal mining, one of the oldest industries 
in Nigeria, was producing far below its 
potential. Problems in the industry includ- 
ed poor finance, unsteady power supply, 
lack of equipment, and obsolete infra- 
structure. In early 1987, the Government 
reversed itself by pledging the development 
of the coal industry to satisfy foreign de- 
mand and to earn needed export revenue. 
Italy took 30,000 tons of coal in 1986, and 
the Government claimed that inquiries had 
been made from other markets about the 
availability of as much as 5 million tons of 
Nigerian coal per year. Barter trade deals 
had been suggested that would trade coal 
for modern mining equipment. The Govern- 
ment also expected that domestic demand 
would increase as several planned coal-fired 
powerplants are built. The Nigerian Coal 
Corp.s (NCC) new development program 
covered expansion of the Enugu under- 
ground mines in Anambra State, as well as 
the Okaba and Owukpa open pit mines and 
development of a new mine at Ogbouoga in 
Benue State. The goal was to increase 
annual production to 3 million tons by 1990, 
of which about two-thirds would be for 
export, and about 300,000 tons would be for 
the Ajaokuta steel plants for blending with 
imported coking coal. The source of funds 
for this ambitious program was not stated. 

The NCC produced 110,170 tons of coal 
from four mines during 1987. The Okpara 
and Onyeama underground mines produced 
31,256 tons and 33,858 tons, respectively. 
The open pit Owukpa and Okala mines 
produced 18,567 tons and 26,989 tons, re- 
spectively. NCC was doing geological and 
geophysical investigations of coal deposits 
west of the Enugu coalfield to update the 
coal reserve and to determine future mining 
methods. All production was needed domes- 
tically; therefore, none was exported. 

The Delta Steel Co. (Aladja) steel produc- 
tion plant at Aladja and the three rolling 
mills at Jos, Oshogbo, and Katsina were 
operating at less than one-third of capacity 
over the past 2 years. They depended on 
imports of iron ore from Brazil and Liberia 
and steel billets from Western Europe. Al- 
adja's production since its beginning 4 years 
ago was 630,000 tons of steel billets. Its 1987 
production was slightly more than that of 
1986, but was less than one-half of planned 
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production. The quantities of materials pro- 
duced were as follows: rolled products, 
53,762 tons; billets, 130,381 tons; liquid 
steel, 136,552 tons; direct-reduction iron, 
130,772 tons; oxide pellets, 165,915 tons; 
burnt lime, 13,398 tons; and foundry prod- 
ucts, 650 tons. ! 

The Katsina steel rolling mill's output of 
32,000 tons of products was significantly 
less than the 62,535 tons produced in 1986. 
Billets were in short supply because of the 
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low value of the Nigerian currency in the 
foreign exchange market, the lack of spare 
parts, and the rising cost of energy. New 
products planned for 1988 were galvanized 
wire and welding electrodes. 

The National Iron Ore Mining Co. pro- 
duced 240,000 tons of ore during 1987, com- 
pared with a projected figure of 410,000 
tons. Apparently, adequate funds were un- 
available for needed mining haulage and 


loading equipment. 


Table 1.—Nigeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Columbium and tantalum concentrates, gross 
weight: 
Columbità - - ------------------—- 87 120 100 13 48 
Wantalite -c-cenn ⁵⁵ 1 1 1 dn S 
Ton ang steel: Metal: Steel, crule 140,000 180,000 254,000 200,000 136,00 
ad: 
Mine output, Pb content. 260 200 260 100 NA 
Metal, refined, secondary _____________ 2,000 2,000 3,000 3,500 NA 
Mine output, cassiterite concentrate: 
Gross weight (73.5% Sn): 1,560 1,700 1,550 630 2844 
Sn eon tnt 71,600 1,340 1,100 460 603 
Metal, smelter ____________________ 11,400 1,844 1,079 91 560 
Zinc ore and concentrate, Zn content (>) (>) 1,000 3) (5) 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 8,600 3,600 3,600 3,860 eg, 800 
Clays: 
Oll uus ieu edu Ld SE 700 286 300 (3) 177 
Unspeciied LLL ccc 20,000 20,000 20,000 15,000 NA 
Mhh ³ĩð—ĩçàͤĩ itcm 5,000 nied 5,000 3,500 485 
Stone: 
Limestone_____~______ thousand tons 1,400 1,890 1,800 1,850 2,627 
p ee Si 000 1,200 1,200 1,482 3,500 
Shale thousand tons 140 127 120 104 88 
MINERAL FUELS AND RELATED MATERIALS 
%);;öÄ—¹Luͥ᷑ĩßĩiðł 8 do— 53 76 55 150 110 
Gas, natural: 
A million cubic feet 655,000 174,000 96,000 12,200 65,992 
Marketed kk do- 18,000 18,000 20,000 41,225 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 452,000 508,000 544,252 534,165 486,869 
Refinery products: 
asoline _______________ _ do... 11,100 22,000 22,900 18,660 12,050 
e cR do- 400 400 400 375 490 
eros ene do— 6,200 6,400 10,000 8,700 6,750 
Distillate fuel oll do- 14,5477 14,547 17,500 12,400 2,500 
Residual fuel oil .. do... 9,990 9,990 11,300 15,300 NA 
Unspecified. do— _— 1,048 l, 9,700 4,100 660 
err RI do... 43,285 54,900 65,800 60,135 22,450 
*Estimated. Preliminary. "Revised. NA Not available. 
1Includes data available through Oct. 5, 1988. 
? Reported figure. 


3Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Gold.—NMC announced that gold had 
been found in commercial quantities in 
Kaduna, Kwara, Niger, Oyo, and Sokoto 
States. Gold concentrates were being pro- 
duced and stockpiled in Ilesha, Oyo State. 
However, sales were not scheduled until 
refining equipment could be obtained. The 
gold reserve was estimated at about 120,000 
troy ounces. 

Exploration at the Iperindo Reef included 
drilling 1,488 meters in 16 holes within 40 
meters of the ground surface, digging over 
1,300 pits for sampling, and channel sam- 
pling of 2 old adits. 

Two hundred and eighty-nine holes were 
drilled to a cumulative depth of 672 me- 
ters in ore blocks B, C, D, F, and O at the 
Itagunmodi alluvial deposit, and 603 heavy- 
mineral concentrate samples were collected 
and amalgamated. The total gold reserve of 
11 ore blocks over an area of 94.6 hectares 
was 186 kilograms (6,000 troy ounces), based 
on a cutoff grade of 0.02 gram (0.0006 troy 
ounce) per cubic meter. 

At the Okolom alluvial deposit, an area of 
about "70 square kilometers around the 
main vein was mapped geologically at a 
scale of 1:25,000. Also, 1,648 pits were dug to 
an average pit depth of 1.8 meters over a 30- 
hectare area for the collection of 2,193 
heavy-mineral samples. 

Iron and Steel.—The Associated Ores 
Mining Co. stockpiled for beneficiation over 
350,000 tons of low-grade iron ore from the 
Itakpe Hill Mine. Construction of the plat- 
form and excavation of the foundations for 
the new crushing plant began in December, 
and a contract was awarded for the con- 
struction of a 65-kilometer railway and the 
supply of locomotives and rolling stock. The 
contract for the beneficiation plant and the 
dam at Osara had not yet been signed. 
Workshops, a warehouse, roads, and a town 
were also planned. 

Construction continued with technical as- 
sistance from the Soviet Union on the 
Ajaokuta Steel Co. Ltd. plant in Kwara 
State with an expected full commissioning 
by 1989. Phase 1, consisting mainly of four 
rolling mills, an oxygen blast furnace, and 
ancillary facilities, was originally due for 
completion in 1983. Two rolling mills, the 
light steel mill and wire rod mill, were 
commissioned in 1983 and 1984, respective- 


ly, and then processed imported billets. 
During 1987, the light section and bar mill, 
wire rod mill, mechanical repair shop, forge 
and fabrication shop, thermal powerplant, 
compressor house, water treatment plants, 
and other shops were completed and opera- 
tional. Work continued on the continuous- 
production billet mill, 110-megawatt pow- 
erplant, and the foundry and pattern- 
making shops. The capacity of the plant was 
to be 1.3 million tons annually with the 
commissioning at the end of 1989 of the 
main oxygen blast furnace. Dolomite, iron 
ore, limestone, and refractory clay would 
come from local sources; calcined bauxite, 
coking coal, and manganese would initially 
be imported. A proposed additional plant 
would produce flat-steel products, which 
constitutes about one-half of the total steel 
consumption in Nigeria. 

The Niger Steel Co. was to be reactivated 
under a technical and management agree- 
ment with a group of three U.S. companies 
and Industrial Dynamics Co. of Nigeria. The 
U.S. consortium was to supply the plants 
and equipment as well as manage the com- 
pany. 

Lead and Zinc.—The Enyigba lead-zinc- 
salt mine at Abakaliki, which was inopera- 
tive since mid-1984, was to be reopened, and 
a contract was awarded for a feasibility 
study. | 

Tin.—The Makeri Smelting Corp., Nige- 
ria's sole tin metal producer with a capacity 
of 13,500 tons per year, became totally 
Government owned after Ama gamated 
Metal Co. sold its 40% share. 


INDUSTRIAL MINERALS 


Barite.—Production during 1987 by NMC 
was 21,019 tons, 12,488 tons, and 4,794 tons 
from the quarry, crusher, and jig, respec- 
tively. Output from the quarry and crusher 
exceeded goals. A second jig for treating 
coarse material at the site was completed, 
and an access road was constructed from 
Adudu to Azara. Production went to Dress- 
er Nigeria Ltd. and Baroid Drilling Chemi- 
cal Products Ltd. to be used for oil well 
drilling. 

Clays.—Bentonite.—At the Damboa ben- 
tonite deposit, samples were collected for 
analysis from 15 pits along 4,200 meters of 
grid lines. Clay samples were also collected 
for testing from deep-water boreholes. The 
clays in the area may be suitable for the 
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production of drilling mud. 

Brick.—The five operating brick plants 
produced 20.4 million brick units, which 
was an improvement over 1986 production. 
Demand was greater than supply as the 
preferred building material shifted from 
cement back to brick. 

Kaolin.—Production of crude kaolin at 
the Major Porter Mine was only 300 tons 
during 1987 because operations were sus- 
pended for most of the year to await the 
commissioning of the washing plant. 

Refractory.—NMC analyzed 78 split-core 
samples and also bulk samples from the 
Giro clay deposit. Analytical results show 
that the clay had high aluminum oxide and 
low ferrous oxide content. 

Cement.—The United Nations Industrial 
Development Organization (UNIDO) agreed 
to provide technical assistance and manage- 
rial support to improve performance of the 
600,000-ton-per-year cement plant owned by 
Cement Co. of Northern Nigeria (CCNN) at 
Sokoto. The cost of $4.8 million was to be 
paid by CCNN. Nigerian personnel would 
be trained to replace UNIDO personnel by 
1989. 

West African Portland Cement Co. (Wap- 
co) increased turnover and profits during 
the first half of 1987 after a 9% increase in 
sales volume in 1986 and an increase in 
selling prices. Profits increased from $2.5 
million to $5.4 million. 

Diatomite.—At the Bularaba diatomite 
mine, 1,600 tons of crude diatomite ore was 
mined and stockpiled while calcination test 
work was being done in Kenya. 

About 1 square kilometer of ground sur- 
rounding the main diatomite outcrop in 
Abakire was investigated. Work included 
geological mapping, surveying, drilling, 
sampling, and laboratory analysis. 

Feldspar and Quartz.—Production at the 
Lokoja quarry was 2,494 tons of feldspar 
and 1,282 tons of quartz; at the crusher, 
production was 1,527 tons and 860 tons of 
feldspar and quartz, respectively. Produc- 
tion was less than expected because of a 
shortage of machinery and inadequate geo- 
logical information. 

Trenching of vein 5 at Lokja showed the 
need for a drilling program. Seventeen bore- 
holes were drilled on veins 1 and 4 with a 
cumulative depth of 194 meters. The results 
compared favorably with those of the vein 
being exploited. 

Fertilizer Materials.—At midyear, the 
National Fertilizer Co. of Nigeria Ltd. ex- 
ported 8,000 tons of ammonia to Spain, 
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representing the first production from the 
new 272,000-ton-per-year ammonia plant at 
Onne, near Port Harcourt. The urea unit 
came on-stream in September, but startup 
of the 300,000-ton-per-year compound fertil- 
izer plant at the site was delayed until 1988 
because foreign exchange was unavailable 
to procure the phosphate and potash inputs. 

Granite.—NMC continued to supply ag- 
gregate for construction purposes, but de- 
creasing local demand forced the temporary 
closure of some quarries. The lack of spare 
parts and replacement equipment preclud- 
ed increases in production where demand 
was high. 

Salt.—NNPC evaluated its Oku Lake seis- 
mic data and held meetings with NMC for a 
possible joint-venture to explore for salt in 
the Oku Lake structure. A 2,100-meter bore- 
hole was being considered by these groups. 


MINERAL FUELS 


Coal.—Several private companies were 
licensed by the Government to mine coal, 
including the local companies Mosheshie 
General Merchants (MGM), Suliaswua En- 
terprises, and Yulako Investment Co., with 
concessions at Owukpa in Benue State. 
Italco-Avice Services, jointly owned by Italy 
and Nigeria, began mining coal at Owukpa 
in early 1986. The Government was also 
considering applications for concessions at 
Enugu and Benue from 10 other Nigerian 
and joint-venture companies. 

Petroleum.— Exploration. —Exploration 
momentum continued upward since the 4- 
year downward trend ended in early 1986. 
Nineteen exploratory wells were drilled in 
1987; 22 were drilled in 1986. The number of 
appraisal and development wells drilled 
increased from 53 in 1986 to 65 in 1987. The 
Shell Petroleum Development Co. of Nige- 
ria made two major oil discoveries in Bendel 
State. Exploration at Gbetiokun I establish- 
ed preliminary reserves of more than 50 
million barrels after drilling penetrated 
420-foot-thick oil sands and 31-foot-thick gas 
sands in different reservoirs. An Opomoy:: ! 
exploration well penetrated 221-foot-thick 
oil sands and 43-foot-thick gas sands; i- 
initial reserve estimate was more thar: 30 
million barrels. 

Mobil Producing Nigeria, operator of the 
Mobil-Nigerian National Petroleum Corp. 
(NPN) joint venture, discovered the In en 
offshore oilfield 30 miles south of NPN's 
Qua Iboe terminal in southeast Nigeria. 
The Inuen-l well, in 176 feet of water. 
produced 4,600 bbl/d of 38-API oil. In the 
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same area, the Iyak-3 appraisal well tested 
oil at a northwestern extension to south- 
eastern Iyak field, 26 miles of Qua Iboe, and 
2,700 bbl/d of 36-API oil flowed through a 
1/2-inch choke. | 

NNPC made a noncommercial oil and gas 
discovery in the northern State of Borno at 
Gaji Ganna, near Maiduguri, after 10 years 
of exploration. A total of 10 wells were to be 
drilled by yearend in the remote region. 

Refineries.—Progress was made toward 
the completion of Nigeria's fourth refinery 
being built at Alesa-Eleme near Port Har- 
court. The $500 million project, undertaken 
by a Japanese-French consortium, was to 
have a capacity of 150,000 bbl/d. The new 
refinery would elevate Nigeria's total name- 
plate refining capacity to 435,000 bbl/d. 

Transportation. —NNPC planned to lay a 
second oil pipeline across the Escravos Riv- 
er because of a crack in the existing 376- 
mile-long, 36-inch System 2C line that 
moves oil to the Kaduna refinery from 
Escravos. 

Petrochemicals.—Two new petrochemical 
plants were to be commissioned at yearend 
as the first phase of Nigeria's new petro- 
chemical industry. The Warri complex was 
to begin producing 37,000 tons per year of 
polypropylene and 18,000 tons per year of 
carbon black. The Kaduna plant would 
produce 30,000 tons per year of linear alkyl 
benzene. 

SRI International completed its feasibili- 
ty study on the petrochemicals industry for 
NNPC and recommended a project costing 
an initial $453 million, which would in- 
crease to $615 million after expansion. 
Proposed annual production was ethylene, 
170,000 tons, with possible expansion to 
260,000 tons; polyethylene, 164,000 tons, 
with possible expansion to 250,000 tons; and 
polypropylene, 80,000 tons. A $213 million 
natural gas liquids plant was also recom- 
mended. 

Natural Gas.—NNPC awarded a $310 
million turnkey contract to Saipem S.p.A. 
and to Snamprogetti S.p.A. of Italy to lay 
gas pipelines to develop the Warri Gas- 


MINERALS YEARBOOK, 1987 


field. The group was to supply design, mate- 
rials, and equipment, and construct the 236- 
mile, 36-inch network by mid-1988 from 
Warri to an electric powerplant at Egbin, 
near Lagos. However, Nigeria failed to get a 
World Bank loan for construction because it 
did not conform to competitive bidding re- 
quirements. 

NNPC, Shell Gas BV, and units of Société 
Nationale Elf Aquitaine and AGIP S.p.A 
agreed to form a project company early in 
1988 that would build a 4.6-million-ton-per- 
year, two-train liquefied natural gas (LNG) 
plant at Bonny, which was a scaled-down 
version of an earlier proposal. The plant 
would liquefy gas provided by the four 
participants from onshore concessions and 
would begin shipping the LNG to Europe in 
1995. The plan also included four LNG 
carriers, each with a capacity of 135,000 
cubic meters. Given Nigeria's debt problems 
and the unfavorable condition of the world 
market, financing remained a significant 
problem. NNPC worked during the year to 
acquire firm commitments from buyers. 
Expressions of interest came from Belgium, 
France, the Federal Republic of Germany, 
Italy, and Spain. 

NNPC announced that it planned to 
spend $106 million on a program to increase 
LPG production and set up a major distribu- 
tion system that would provide a cheap fuel 
for Nigerian household, thereby reducing 
demand for kerosene and firewood. A 
116,000-barrel-per-year LPG Merox plant 
would be built at the 90,400-bbl/d Kaduna 
refinery. The distribution infrastructure 
would comprise eight LPG storage depots at 
Lagos, Gombe, Calabar, Enugu, and Ibadan. 
NNPC would need four main-line locomo- 
tives, 150 rail cars, and 4 brake vans to 
transport the LPG. 

Uranium.—Exploration for uranium in 
Mikat and Michika areas of Gongola State 
continued by Nigerian Uranium Mining 
Co., which was owned 60% by NMC and 
40% by Total Compagnie Miniére of France. 


1Physical scientist, Division of International Minerals. 
2International Mining. Aug. 1987, p. 88. 


The Mineral Industry of 
Norway 


By Richard H. Singleton! 


Norwegian aluminum and zinc produc- 
tion reached record highs during 1987 after 
2 years of contraction. Expansion of the 
country's only nickel refinery was complet- 
ed during the year. Two of six pig iron 
furnaces were closed, and coke production 
decreased, as the steel industry became 
more dependent on scrap as raw material. 
The state-owned steel industry continued to 
operate at a loss, and rationalizations were 
being planned to return to profitable oper- 
ation. One silicon plant was closed and 
production at another was halved in re- 
sponse to world overcapacity and to low 
world prices and demand, especially in 
Western Europe. Imports of manganese ore 
from the Republic of South Africa for Nor- 
ways large ferroalloys industry were 
excluded for at least 2 years from Norway’s 
trade sanctions against the Republic of 
South Africa. A new gallium recovery plant 
for production of gallium for export became 
operational. Scandium exploration and de- 
posit evaluation began and a pilot plant for 
production of high-purity oxide went on- 
stream. A copper-zinc mine closed because 
of reserves depletion, a Government- 
subsidized iron mine closed because of lean 
ores, and a loss-producing zinc mine closed. 
A new shipping terminal, completed in 1986 
for export of iron ore, was closed because of 
an underwater landslide. 

Construction began on a graphite-flake 
concentrator to replace Norway's sole 
graphite plant that had been destroyed by 
fire in 1985. Technical problems delayed 
startup of a new high-purity quartz plant. 
Equipment problems prevented the new 
TiO,-slag plant from reaching more than 
20% of its capacity, and the plant was 
closed near yearend. 

Production of crude oil and natural gas, 


all from the Norwegian sector of the North 
Sea, reached record highs in 1987 even 
though the Government continued to limit 
oil production at 896 below capacity in 
response to world production restraints call- 
ed for by the Organization of Petroleum 
Exporting Countries (OPEC). Norway was 
not a member of OPEC. Proven reserves of 
crude oil, which decreased for the first time, 
were estimated to be sufficient for 17 years 
of production at the current production 
rate. Other estimated resources were suffi- 
cient to permit current annual production 
until about the year 2020. New estimates of 
gas reserves in the igg area, which 
accounted for 43% of Norway's gas produc- 
tion in 1987, indicated that this source 
would be depleted by yearend 1990. All of 
the Frigg area gas was exported to the 
United Kingdom. However, reserves of off- 
shore gas appeared to be sufficient for about 
80 years at 1987 production rates. Develop- 
ment of the Gullfaks and Oseberg Oilfields 
continued. In a major engineering feat, five 
platforms of the Ekofisk oil production com- 
plex were elevated simultaneously in Au- 
gust to prevent submergence of critical 
operations as a result of seabed subsidence. 
Two oilfields and one gasfield received 
development approval from the Govern- 
ment. Gas from the Tommelitin Gasfield 
was to be injected into the Ekofisk Oilfield 
beginning in 1988 in order to boost produc- 
tion. Engineering design was begun for the 
platforms of the very large Sleipner and 
Troll Gasfields mainly to supply gas to the 
Western European mainland. Development 
plans for five new oilfields in the North Sea 
and in the Norwegian Sea were submitted 
by industry for Government approval. The 
Government presented a report for Parlia- 
mentary approval that would define policy 
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for limiting and prioritizing offshore oil and 
gas development. Developments in the Nor- 
wegian Sea including the Haltenbanken 
area were expected to be more costly than 
in the North Sea and especially dependent 
on attainment of a market for the gas 
coproduct. Exploration for petroleum in 
offshore Norway continued at the same 
level as in 1986 and included the North Sea, 
the Norwegian Sea, and the Barents Sea off 
the northern Arctic coast. Five wildcat 
wells drilled in the Barents Sea produced 
only one small gas find. 

The minerals industry was estimated to 
account for approximately 1596 of Norway's 
1987 gross domestic product (GDP). A break- 
down by value of the $12 billion? minerals 
industry in 1987 is primary fuels, 74%; 
primary metals, 24%; and industrial miner- 
als, 2%. Approximately 90% of the total 
products of these industries was exported, 
mostly to Western Europe. The United 
States received about 5% of Norwegian 
mineral exports, mainly as crude petrole- 
um, steel, and nickel, in order of value. 
Crude oil accounted for approximately 70% 
of the value of mineral fuels production; 
natural gas accounted for the balance, ex- 
cept for a small amount, 0.4%, of mined 
coal. A breakdown by value of the $2.9 
billion metals-mining and -smelting indus- 
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try was primary aluminum, 40%, ferroal- 
loys, 20%; primary steel, 15%; and magne- 
sium and nickel, about 6% each. Approxi- 
mately two-thirds of the value of industrial 
minerals was accounted for by the cement, 
olivine, and ammonia industries, in order of 
value. 

The national economy weakened some- 
what and the real GDP increased by only 
1%. Falling tax revenues from the North 
Sea petroleum industry, which continued to 
be plagued by declining product prices, and 
a generally weak onshore economy, includ- 
ing the nonfuel mineral industries, con- 
tributed to the malaise. However, the real 
value of exported goods increased by 8%, 
whereas the value of imported goods stabil- 
ized. Although private consumption fell, 
inflation increased to 9%. Wages increased 
by 1296 and unemployment rose slightly to 
2.1%. Total investment decreased slightly 
but remained high, 27% of the GDP, al- 
though it dropped by 9% in the offshore 
petroleum industry. Net foreign debt, al- 
ready high, increased to 17% of the GDP. 
The unadjusted 1987 GDP was $83 billion. 
The Government continued its attempts to 
hold down inflation by limiting interest 
rates and attempting to contain wage in- 
creases. 


PRODUCTION 


Production of primary aluminum, nickel, 
and zinc each increased significantly. Ex- 
pansions in aluminum- and zinc-smelting 
capacities had been completed in 1986. De- 
creases in iron ore and zinc concentrate 
production were caused by mine closures. 
Closures of pig iron furnaces caused reduc- 
ed production of pig iron and coke. Produc- 
tion of primary copper decreased. 


Production increases for ammonia and 
nepheline syenite were accompanied by 
decreased olivine production. 

Production of North Sea crude oil increas- 
ed significantly and natural gas production 
increased somewhat less. Production of oil 
refinery products increased in response to 
domestic demand. 


Table 1.—Norway: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987P 
METALS 
Aluminum: 
Primary e 8 713,014 765,083 142,686 125,813 806,092 
Secondary- ð A a. 4,558 5,587 6,004 *6,000 *6,000 
Cadmium, smeltererrrrkrk „ 117 150 159 154 147 
eee Mateo E ONE PCM AREAL Sate COSAS 879 1,191 1,637 1,574 1,576 
pper: 
Mine output, Cu content 22,568 25,042 718,969 21,887 21,984 
Metal, primary plus secondary 
Smelttsesesess eRELIEAS 25, 658 36,821 37,828 35,202 29,701 
Refinëd -saana ⁵ 86 22,705 30,323 31,074 30,457 29,386 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF NORWAY 


Table 1.—Norway: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 
METALS —Continued 
Iron and steel: 
Ore and concentrate: 
Gross weight |... thousand tons... 8,545 8,837 3,497 3,618 
Fe content do— 2, 307 2,500 2,821 2,377 
Metal: 
Pigiron ------------———- do... 565 546 596 560 
Ferroalloys: 
Ferrochromium® _____________ 4,000 MN A "NM 
Ferromanganese _____________ 283,492 285,169 267,670 195,257 
PERIERE F 400 woes pem OR 
Ferrosilicomangan ee 194,784 280, 953 256,457 223,490 
Ferrosilicon (75% basis) S 368,817 437,164 397,776 335,041 
Otheerlllk 4, 630 T er am 
Totàl. he See ee 856,123 1,003,286 921,908 753, 788 
Steel, erudle ____ thousand tons 89 920 958 836 
Semimanufactures, rolled |... do- 561 615 664 687 
Lead, mine ouput, Pb content 4,309 3,967 3,597 3,366 
Rm m primary ———- ⁵ 29, 49,301 54,704 56,864 
ickel: 
Mine output, Ni content 360 325 425 438 
Metal, primar 28,619 85,548 87,513 88,202 
Platinum-group metals troy ounces _ 40,882 44,529 44,079 51,440 
m metal. ...——-—22l2 ⁵ ee 16,856 89,398 105,552 *100,000 
Mine output, Zn content 32,356 28,513 21,352 27,508 
Metal, primar: 90,668 94,248 92,762 90,475 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 1,066 1,547 1,843 1,025 
Fd pa ebore ees 57,960 67,820 80,095 87,257 
Gallium? ee kilograms ... MR m XM n 
Gold®?_—---------------—- troy ounces. _ € En 300 3,000 
Graphite ——— i Eee emo 8,063 10,067 2,684 ee 
Lime, hydrated and quicklime® _ thousand tons 130 130 100 100 
Mica, fle) 4,000 4,000 4,000 3,000 
Nepheline syenite thousand tons 220 226 227 218 
Nitrogen: N content of ammon ia do— 513 636 458 300 
Olivine anßdgdsgdgdg ----- do. .... 1,354 1,772 1,989 2,531 
/ N EA do... 357 428 395 380 
Stone, crushed: 
Dolomite _~_____~~___ ee do- 422 534 555 2550 
Limes tone do- 4,308 8,995 3,827 4000 
Quartz and quartzite do- 582 828 775 800 
Sulfur: 
Pyrite, S content: do... 1220 203 193 181 
Byproduct of: 
Metallurgy -------------- do... r e54 62 60 67 
Petroleum - —--—----------—- do____ 8 8 10 213 
r ss do- 282 273 263 261 
Talc, soapstone, steatite „ do____ 100 3113 100 100 
Ilmenite concentrate do- 556 652 736 802 
TiOs contennntthku --- do- 247 289 327 357 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons i 502 451 507 487 
18 all grades Ope 314 337 1313 313 
as 
Manufactured million cubic feet 171 73 e — 
Natural 
Gross billion cubic feet *1,000 1,144 1,202 1,119 
Marketable* |. . ......— do- 932 964 983 973 
Marketed®_______________ do- 912 944 898 829 
Peat:* 
For agriculture... thousand tons. 80 30 30 30 
POF TUG) une do____ 1 1 1 1 


See footnotes at end of table. 
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Table 1.—Norway: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude$. thousand 42-gallon barrels. — 217,900 251,500 T276,100 295,100 844,000 
Natural gas liquids |... do... 15,590 14,730 116,440 21,720 22,410 
Refinery products: 
Naphtha ____________-__- do... 4,311 3,429 13,834 8,618 4,419 
Gasoline do— 10,124 11,849 711,466 10,548 12,248 
Keros ene do- ___ 4,526 4,687 15,906 5,549 6,402 
Distillate fuel olli do— 25,110 24,161 126,811 27,199 33,756 
Residual fuel oil do— 5,641 6,693 14,942 5,934 6,973 
Oher m nn Ec do... 8,568 3,972 T9,897 3,380 4,050 
Refinery fuel and losses do- 3,074 3,642 14,277 8,823 3,795 
Total ao AAA do_ __— 56,374 59,039 161,133 60,051 711,643 
*Estimated. Preliminary. ‘Revised. 


1Table includes data available Sept. 15, 1988. 


2Data represent exports, part of which may be derived from imported materials. 


SReported figure. 
“Gross less gas reinjected and flared. 


5Marketable less gas used as fuel during production for 1983. Reported as total methane sales after 1983. 
®Excluding natural gas liquids. The crude oil entry in the 1985 Norway chapter included natural gas liquids content. 


TRADE 


Primary mineral products were approx- 
imately 50% of the value of Norway's ex- 
ported goods in 1987. Of this, about 75% was 
North Sea crude petroleum and natural gas 
and most of the balance was metal products, 
valued at the primary metal stage or earlier 
in the production sequence. Essentially all 
of the natural gas and about 85% of crude 
oil production were exported. Natural gas 
made up 32% of the value of the petroleum 
export component, compared with 4796 in 
1986. The main cause of this decrease was a 
35% drop in the average 1987 price of gas 
and only a 1096 increase in the price of 


crude oil. These changes were accompanied 
by an 18% increase in the volume of oil 
exports and an 8% increase in the volume 
of gas exports. Primary aluminum was 
about 40% of the total value of exported 
metals. 

Export of goods to the United States 
increased in real value by 15% to a current 
value of about $1.5 billion. Of this, 9% was 
crude oil, about 27 million barrels. U. S. 
export of goods to Norway decreased in real 
value by 18% to a current value of $0.8 
billion. 


Table 2.—Norway: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Aluminum: 

Ore and concentrate ore 
Oxides and hydroxides _________ 915 

Metal including alloys: 
PAD gs . 28,725 
Unwrought___~__~ ~~~ 643,790 
Semimanufactures |... _ 82,445 


See footnote at end of table. 


Destinations, 1986 
Other (principal) 


1986 United 
States 


60 EN All to Sweden. 
12,642 M United Kingdom 10,102; Nether- 
lands 1,506; Sweden 1,002. 


West Germany 11,613; Sweden 
1,952; Finland 3,984. 
West Germany 195,054; United 
ingdom 119,549; Netherlands 
sid Kingd 19,227; Swed 
om 19,227; Sweden 
10,066; France 8, 755. 


31,126 E 
646,539 


85,833 9,004 
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Table 2.—Norway: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 j 
d Soe Other (principal) 
METALS —Continued 
gy lana Metal including alloys, all š 
Chromium. Oxides and hydroxides _ — — _ 5 =e 
8 Oxides and hydroxides —— MER (3) _. All to Malaysia. 
Ore and concentrate 82,851 106,237 = West Germany 49,602; Finland 
42,491; Sweden 14,144. 
Metal i id alloys: 
Ku CEPR 5,257 7,316 2a West Germany 3,964; Italy 838; 
Sweden 816. 
paint] FFF 34, 308 34, 558 509 West Germany 11,190; United 
Kingdom 9,998; Sweden 5,059. 
Semimanufactures |... 8,853 2,640 19 Sweden 841; United Kingdom 
508; West Germany 394. 
Iron and steel: 
Iron ore and concentrate: 
roasted pyrite 
usand tons 2,578 2,532 _. West Germany 1,010; United 
Kingdom 790; France 346. 
Pyrite, roastedd -— do— 107 8 (3) Denmark 2; Sweden 2; West Ger- 
many 1. 
Metal: 
„ . 9,301 7,704 3 Sweden 2,201; Denmark 1,991; 
West Germany 1, 336. 
pigi iron, cast iron, related materi- 
e a one 32,201 22,898 -- United Kingdom 16,105; Sweden 
4,115; Denmark 1,247. 
Ferroalloys: 
Ferromangan ese 180,018 162,175 9,908 West Germany 24,297; United 
dom 23, 218; Sweden 
Unspecified 607, 846 553,316 49,018 west Germany 153,057; Japan 
| T8, Has United Kingdom 
Steel, primary form 143,803 41,853 GA Netherlands 27,175; United 
Kingdom 9, 976; Sweden 2,525. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
COMBS o nues 854,015 299,127 49,494 Mi Germany 61,957; Italy 
Universals, plates, sheets 173,210 150,097 11,792 Sweden 35, 459; nie Kingdom 
32,344; Denmark 2 6,829. 
Hoop and strip s: 13,971 16,350 a Sweden 14, 442; Denmark 1 ,490; 
West Germany 146. 
Rails and accessories 879 2,223 (3) West Germany 1,000; United 
3 498; Netherlands 
WIN trc E 8,083 9,798 1,646 United Kingdom 1,226; West 
Germany 1,172. 
Tubes, pipes, fittings |... 65,641 56,428 5,288 Sweden 27 896 Denmark 5, 872. 
Castings and forgings, rough 4,602 8,198 1 Sweden 2, 852; Denmark 252; 
United Kingdom 43. 
Ore and concentrate 6,686 7,180 EUM All from West Germany. 
Oxides 2 --- 3 16 M Moama 6; Turkey 6; Denmark 
Metal including alloys 
Sp 8 6,475 7,171 -— Sweden 6,571; West Germany 
234; Netherlands 181. 
Unwrought_ - ------------ 44 28 __ Sweden 26; Austria 2. 
Semimanufactures |... ... 1 1 __ All to Gambia. 
esium: Metal including alloys: 

322 8 1 — West Germany 102; Sweden 1. 
Unwrought value, thousands $136,476 $146,530 NA NA. | 
Semimanufactures. |... 1 98 West Germany 36; Sweden 27. 

ese: Ore and concentrate, metal- 
lurgical grade m 505 -— All to Sweden. 
Mercur und flasks. . 1,653 870 -— Spain 841. 
Molybdenum Metal v ras alloys, all i i NÄ 


See footnotes at end of table. 
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Table 2.—Norway: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 
Ore and concentrate 


Metal including alloys: 
Ser 


Platinum- group metals: Metals including 


alloys, unwrought and partiy wrou Wigi: 
value, 


Metal including alloys, unwrought 
and partly wrought |... 0 —— 


Tin: Metal including alloys: 
Scrap 


E rin Md LC 
Gre and concentrate 
/. 8 


Other: 


Ashes and residues 
value, thousands. .. 


Base metals including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 
9 and polishing wheels and 


Cryolite and chiol ite 
Diamond: 
Gem, not set or strung 
value, thousands 


Industrial stones do... 
See footnotes at end of table. 


1985 


10,843 


$53,521 


1,681 


1986 


11,871 


6,636 


693,265 


$38,901 


1,859 


United 
States 


Destinations, 1986 
Other (principal) 


FAN 11,848; West Germany 


West Germany 20; United King- 
dom 14. 
Netherlands 5,591; West Ger- 


many 3,922. 
Netherlands 11; Finland 7; Den- 
mark 4. 


West Germany $11,273; Sweden 
$3,769; United Kingdom $605. 


West Germany $2,399; United 
Kingdom $342; Sweden $9. 


Sweden $2,734; Denmark $1,016; 
Canada $842. 


i 5; Sweden 
8; United m 3. 

Sweden 4; United Kingdom 1. 

West Germany 21; Singapore 1. 

saber rne Denmark 197; Fin- 


Mainly to Sweden. 


All to West Germany. 
United Kingdom 1 8523 West 
Germany 502; Sweden 261. 


Sweden 251; United So aia 
201 1; West Germany 47 

Sweden 18,110; West Germany 
14 rend United Kingdom 


West Germany 1,138; Nether- 
lands 879; Denmark 651. 


Wes est Germany 250, 537; Finland 
164,111; United Kingd om 


ublic of South Africa $33,382; 
ada $1,555; yt ium- 
Luxembourg $1,4 
Netherlands 4c 405; Japan 173. 


Iceland 20; Sweden 
West Germany 1: N shean 1; 
Sweden 1 


All to Sweden. 


Finland 153; Sweden 148. 

All to Netherlands. 

Denmark 6,854; United Kingdom 
3,001; Sweden 141. 


NA. 
Algeria 1. 
8 72; Sweden 14; United 


1 13. 
All weden. 


Belgium-Luxembourg $45; West 
5 $33; Switzerland 
All to Finland. 
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Table 2.—Norway: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1985 


1986 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diatomite and other infusorial earth 
ue, thousands $2 zu All to West Germany. 
Feldspar, fluorspar, related materials 316,662 302,847 A Netherlands 88,067; United 
Kingdom 63 67 9; West Ger- 
many 59,870 
Fertilizer materials 
/ eee 6 1 = All to West Germany. 
ufactured: 
Ammonia_— value, thousands $4,619 $1,608 NA NA. 
Nitrogenounss a MIR $87,194 $81,677 NA NA. 
otagsic_ | LLL Lc ae All to West Germany. 
Unspecified and mixed. Cant e $148, 906 $155,241 NA NA. 
Graphite, natura 6,161 954 NA NA. 
Gypsum plaster |... LLL cc 86 29 _. Sweden 17; Denmark 12. 
Lmt i ca m md R Ea 822 4,860 _. Liberia 3,500; Denmark 1,124; 
Sweden 201 
. compounds 10,271 8,689 NA NA. 
ca: 
Crude including splittings and waste _ 1,984 1,422 8 Netherlands 416; West Germany 
320; Sweden 140. 
Worked including agglomerated split- 
6! 8 3) (3) -- NA. 
Phosphates, crulle 51 EM 
ramen. mineral: Iron oxides and 
ydroxides, processed 3 18 44 19 Thailand 11: Singapore 8. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands 8160 $40 -- Denmark $23; Hong Ko 8 
Belgium-Luxembourg 
Synthetic do- $44 $4 — All to Denmark. 
Pyrite, unroastedul -- 169,308 172,650 HON ai 69,856; West Germany 
971; Sweden 38,384. 
Salt and brine... value, thousands $167 $237 __ West Germany $108; Sweden 
$97; Denmark $23 
Sodium compounds, n.e.s.: Carbonate, 
manufactured 11 23 — United Kingdom 22. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 
thousand tons 212 270 1 Netherlands 119; West Germany 
42; France 29. 
Worked ___~_~______- do- 12 12 3) Netherlands 9; Sweden 1. 
Dolomite, chiefly refractory-grade 
do... 168 168 NA NA. 
Gravel and crushed rock do- 8,490 4,120 192 West Germany 1,629; Nether- 
lands 531; Denmark 465. 
Limestone other than dimension 
do... 9 4 -— Mainly to United Kingdom. 
Quartz and quartzite |. . do... 93 124 — Iceland N 9; United 
om 2. 
Sand other than metal-bearing 
value, thousands $386 $376 $25 United Arab Emirates $161; 
| West Germany $83; Japan $63. 
Sulfur: 
Elemental: 
Crude including native and by- 
product. oo - -= —-----—--= 3,722 2,648 ius om 1,812; France 
9793. 13: Sw en 34. 
Colloidal, precipated, sublimed — — 1,317 2,151 8 Sweden 1, 1,869; United Kingdom 
Sulfuric acid - value, thousands 87,045 283 NA NA. 
Talc, steatite, soapstone, pyrophyllite 44,435 42,102 m United Kingdom 10,486; Nether- 
lands 9,124; West Germany 
7,915. 
Other: 
EE T ERU eee 68 788 m Sweden 442; Netherlands 208; 
Denmark 70. 
Slag and dross, not metal- bearing 6,508 17,698 76 Denmark 12,740; Sweden 4,502; 
Singapore 156. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 6 1,565 -— Sweden 1,384; Iceland 169; 
United Kingdom 9. 
Carbon blacenknng·· 37 6 "US Senen 4; Denmark 1; Malaysia 
Coke andsemicoke.. |... -------—— 122,270 124,984 — N siberlands 37,266; eae 


See footnotes at end of table. 


, ce , 
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Table 2.—Norway: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodi 1985 1986 ; 
— 1 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Gas, natural: Gaseous* 
million cubic feet. 898,012 905,923 OM West German : 1 United 
om 451,743. 
Dear nudi Uquéte and Heer eee 33 385 — All to United Kingdom. 
Crude. thousand on barrels. . 240,790 264,366 13,009 ^ United Kingdom 148,962; 
Tp Netherlands 84,781; Sweden 
21,906 
Rer e 5 i : 
eum 
8 m xdi do. ..- 1,686 1,578 174 Denmark 406; Netherlands 325. 
Gasoline do- 5, 463 5,302 153 15 2,089; United Kingdom 
1,712; Netherlands 850. 
Mineral jelly and wax — do- (3) ve Mainly to Sweden. 
Kerosene and jet fuel... do- T 1,634 "M 8 526; De ance 231; 
Distillate fuel oil do... 5,171 5,230 — 5 3,084: We Went Germany 
1,091; Sweden 310. 
Lubricants do- 40 47 3) Sweden re Netherlands 17; Den- 
mark 4. 
Residual fuel oil... _ — _ — do... 7,681 6,318 984 prance 1,095; West Germany 
Bitumen and other residues ae 
do— -— 1 24 -— Sweden 23; 8 
Bituminous mixtures do- 3) 4 -— Mainly to United Kingdom. 
Petroleum cok do— 464 446 Netherlands 354; United King- 
dom 54; Yugoslavia 19. 
NA Not available 
1Table prepared by Jozef Plachy. 
3Less than 1/2 unit. 
*May include other precious metals. 
“International Energy Agency. 


Table 3.—Norway: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Cobalt: Oxides and hydroxides . _ _ 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum _ _ _ 


See footnotes at end of table. 


1985 


1986 


5,871 


1,496 


3,213 
35,118 
54,410 


United 
States 


Sources, 1986 
Other (principal) 


9 5,850; United Kingdom 


Suriname 469; Australia 451; 
Ireland 201. 


Denmark 2,119; Sweden 514; 
West Germany 362. 

Brazil 10,194; U.S.S.R. 9,002; 
Sweden 3,494. 

West Germany 24,965; Sweden 

1 5 Belgium- Luxembourg 


Mainly from Sweden. 


Greece 450; Finland 60; Nether- 
lands 10. 

West rr 110; China 20; 
Italy 10. 

All from Austria. 


Mainly from Sweden. 
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Table 3.—Norway: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1986 
Commodity 1985 1986 " am 
nie Other (principal) 
METALS —Continued 
Copper: 
Matte — cling u ding cemen t n u 
speiss cemen 
o AAA mI 2,488 584 = carrer 518; Sweden 46; Fin- 
Metal including all 
Scrap b dn 5 5 56 1 Sweden 54 om 1. 
Unwrou ght 2,717 3,080 West Germany 18 its, 
Semimanufactures 28, 773 81,852 54 West y n 653; 389, Sweden 
8,549; Belgium-Luxembourg 
8,208. 
Iron and steel: 
Iron ore and concentrate excluding 
3 pyr ite 230, 175 17, 715 _. All from Sweden. 
e 
BORED 62 A 10,831 6,145 15 Denmark 2,855; Sweden 2,301; 
West Germany 1,117. 
Pigi iron, cast iron, related materi- 
ETE E S ENE ETAT 8,671 7,482 1 Sweden 2,811; West 8 
l 1,112; United Kingdom 1,045 
Ferroalloys: 
Ferromanganese — __ — — 5 EM 
Unspecified- ---------— 2,844 2,889 55 Seden a2 992; West semen y 608; 
Steel, primary form 142,611 181,162 1 Netherlands 53,474; West Ger- 
many 48,216; France 14 „494. 
Semimanufactures: i "" 
rm rods, es, sec- 
— shapes e 226,080 216,829 26 Sweden 61,282; . aaa 
Universals, plates, sheets 540,243 517,587 157 8 57,930; France WAG Ge 
nive p , , weden rmany 
des. ; Belgium-Luxembourg 
Hoop and strip . :: 36,515 86,148 4 est 15,278; Sweden 
8,919; Austria 3,098. 
Rails and accessories 17,402 17,407 € 12,528; West Germany 
8,423; United Kingdom 884. 
Wie so 8 18,372 20,047 7 um-Luxembourg 8,408; 
Tubes, fi 192,656 200,530 801 Wert Germany 48 ance 1 858. 
pipes, fitting , 303: Uni 
xv ned 34 668; France 
Castings and forgings, rough 8,684 5,429 19 Denmark 1,980; Sweden 1,591; 
iu Finland 698. 
Oxides __.________________ 412 175 1 West Germany 142; France 17; 
United Kingdom 15 
Metal including alloys: id 
Unwrought._____________ 18,790 14,281 __ Sweden 11,199; United om 
Se ufactures 2,593 2,768 (*) dai West Ger Ge pu 
mimanufactures |... , Nether 
stherlands wade 919, Wert Ge Ger- 
esium: Metal including alloys T 
Dies es ee aeque oe 
Unwrought _____._ ~~ ~~ 280 360 321 Sweden 26; Switzerland 12. 
Semimanufactures.. ~~ 17 64 1] West Germany $ 83; Sweden 21; 
Netherlands 5. 
Ore and concentrate, metallurgical- 
PCC 703, 794 817,544 20,707 Republic of South Africa 38 15; 
n 265,800; France 61, 
Oxides |... ~~~ 972 1,290 3 Netherlands 1 059; Belgium- 
Luxembourg 96; "United King- 
om 
Mercury |... ..--- 76-pound flasks_ — 377 87 ir TM 5 80; Sweden 4; 
ey 3. 
mo enum: Metal inclu alloys, all 
ias iia a Md uA 1 7 ($ Spain 5. 
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Table 3.—Norway: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 i pnus 
nee Other (principal) 
METALS —Continued 
Nickel: 
Matte and speiss . - - - --------- 102,449 101,073 1,808 Canada 68,754; Republic of 
South Africa 29,014. 
Metal including alloys 
PP a a oa M 3 12 ue All from United Kingdom 
Unwrought - - ----------- 189 154 33 ry Random s 51; Canada 82. 
Semimanufactures |... . 250 292 18 est Germany 120; United 
3 101: 8 18. 
Platinum- group metals: . including 
alloys, unwrought and partly wrought 
value, thousands_ .. $4,980 $6,246 $247 West Germany $1,796; Switzer- 
21.212 $1,485; United Kingdom 
Silver: 
Waste and sweepings? _ _ _ _ _ do- $2,283 $4,525 — Sweden $3,914; Turkey $230; 
Finland $196. 
Metal including alloys, unwrought 
and partly wroughgt scc $9,684 $10,063 $9 Sweden $3,042; West Germany 
$2,695; United Kingdom 
Tin: Metal including all adde 
: inc OyS: 
MED MENTOR 8 — 1 — All from United Kingdom. 
Unwroughggntt 482 562 _. United Kingdom 303; Nether- 
lands 87; en 81. 
Semimanufactures. s 153 185 (à West Germany 85; United King- 
dom 56; Sweden 23. 
Titanium, oxides... _- 1,834 1,668 — West Germany! 57 1; Nether- 
lands [^w Belgium Luxem- 
Metal incl alloys, all iun 
n: Metal inclu oys, 
MS 8 one 3 2 2 ( United Kingdom 1. 
A 
Ore and concentratt,k _ 104,461 110,468 es iiec 411.168 036: Canada 24,725; 
Oxides -- ----------------- 2,296 2,503 -- East oir ii 914; West Ger- 
many 346; weden 167. 
Metal n alloys: 
ROUES een eer Pena Tee ae 5,551 5,900 -- Denmark 2,648; Finland 1,612; 
Sweden 1 ,529. 
Unwrou ght 819 377 Sie Finland 116; Sweden 99; Nether- 
Semimanufactures 900 1.012 (2) France 295; West Germany 282; 
Netherlands 238. 
Other: 
Ores and concentrates - — 216 8,926 icm Sweden 3 PES Finland 24; 
Ashes and residues 255,911 266,610 116 2S 197, 197; West 
18019. 019. many 9,02; E 
Base metals including alloys, all forms 2,289 1,885 331 Be CNN 501; 
etherlands 211; Republic of 
South Africa 200. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural, corundum, emery, pumice, 
JJVVVFVCCCPCCTTTPPCbCVT0T0TVTCTͥVF REO HS 10,807 12,420 53 Iceland 10,924; Greece 850; West 
Germany 278. 
Artificial: Corundum _________ _ 999 610 (3) West Germany 447; Austria 77; 
France 44. 
Dust and powder of precious and semi- 
precious stones ee diamond 
ousands_ - $7 $11 $10 NA. 
3 and i wheels and 
Hor —8 1,044 1,046 7 West Germany 300; Austria 247; 
Sweden 169. 
Asbestos, rule 898 cs -- 1 1 -— All from West Germany. 
Barite and witherite |... 124,048 116,489 -—- Morocco 96,489; Ireland 17,000; 
Spain 2,008. 
Boron materials: 
Crude natural borates 16 25 25 
Oxides and acids 388 NA NA. 
men serE 243,326 559,886 49 Sweden 230,681; Ireland 105,280; 
Poland 79, 851. 
nri C—— ( 8,852 8,044 12 


See footnotes at end of table. 


Denmark 4, 380; Sweden 2,648; 
France 686. 
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Table 3.—Norway: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : ua 
nic Other (principal) 
INDUSTRIAL MINERALS —Continued 
Clays, crudee 22-22-22 -2- 144,932 144,821 6,888 United Kingdom 86,538; Greece 
17,269; Czechoslovakia 7 7,236. 
Cryolite and chiolite.. _ 4,002 4,848 204 Denmark 2,792; Greenland 
1,500; Netherlands 214. 
Diamond: 
Gem, not set or 
ue, thousands_ _ $2,008 $3,545 $69 "tad Kingdom e $2,187; 
128515 Swit- 
Industrial stones do— $28 $280 $3 Belg Me pi MN $265; 
etherlands $9. 
Diatomite and other infusorial earth _ _ _ 2,177 1,986 118 Iceland 1,076; Denmark 347; 
United Kingdom 132. 
Feldspar, fluorspar, related materials 47,820 47,209 -— Morocco 18,858; Spain 18,531; 
East Germany 4,752. 
Fertilizer materials: 
une. ^r ———— EE SE 88 1 -— All from West Germany. 
Ammon ia 114,816 231,409 16,609 U.S. S. R. 70,877; Trinidad and To- 
pes Netherlands 
Nitrogenounu-s ------ 4,126 12,085 a) Netherlands 9,847; Sweden 
757; Austria 209. 
Phosphatic. 2 — 2,838 2,568 AEN Sweden 2,404; Netherlands 148; 
Belgium-Luxem x 
Pot assi 2 2c -- 843,693 817,670 18 West Germany 76 A 
60,665; France 55 
Unspecified and mixed 39,208 43,961 7 Be Vane disini 
Mi 873 Germany 11, 35 pu 
Graphite, natura 495 8,211 __ . Sweden4 ,823; United om 
2,964; West. Germany 342 
Gypsum and plasterrrr -- 209,567 211,818 E Spain 116, 474; France 13,298; 
East German 28,552. 
LiB 22e 41,071 33,750 (* Denmark 25,073; Sweden 7,494; 
United Kingdom 638. 
Magnesium compounds 7,947 6,911 2 China 3,108; Austria 2,007; 
uo North Korea 551. 
Crude including splittings and waste 4,044 1,284 57 India 1,087; Netherlands 102. 
Worked including agglomerated split- 
tings —- -—---------------— 63 63 (3 Switzerland 37; United Kingdom 
11; Be ium-Luxembourg 8. 
Nitrates, crude _ — - -- - -- ------—- 83 1 All from West German rmany. 
Phosphates, crude —------------- 452,112 445,807 25, Sweden 165,258, Togo 90,088; 
Morocco 81,487 
ents, mineral: Iron oxides and hy-. 
xides, processeddl 2,726 2,450 -— West Germany 2,291; Spain 105; 
Netherlands 41. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands $2,870 $431 $14 West Germany $135; United 
Kingdom $81; sos gium 
Luxembo 1210 0 
Synthetic do— $210 $36 $4 Switzerland $10; West "ria d 
ane United Kingiom $5 
Pyrite, unroastedʒuuld - - -- - - —-- iue 8,948 me All from Finlan 
Salt and brine _- 561,314 555,603 Netherlands 356. 363; United 
Kingdom 59, 7663 Spain 55, 488. 
Sodium compounds, n. e. s.: Carbonate, 
manufactured ______________ _ 49,982 48,869 Ex Poland 15,454; Netherlands 
14,440; West Germany 12,686. 
Stone, sand and gravel: 
ension stone: 
and partly worked 9,726 10,149 8 and 1.146. ; Italy 2,098; Fin- 
an 
Worked... 2. ------ 17,788 23,544 @) Portugal o Sweden 5,887; 
yl 
Dolomite, chiefly refractory- grade 11,842 8,211 -. Sweden 4 823; United ry i 
2,964; West ‘Germany 34 
Gravel and crushed rock... 109,711 63,225 11 L mark ee ,983; Italy 7 16; Ds 
mar 
Limestone ether than dimension 244,954 216,133 Ex 


See footnotes at end of table. 


nited Kingdom 189,256; Den- 
1 14,160; France 7,607 : 
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Table 3.—Norway: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 j 
y e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Quartz and quartzite__________ _ 655,831 589,369 ( Sweden 329,665; Spain 244,732; 
Sand other than metal-bearing 242,166 209,636 398 p fanaa 1i a 129,601; 
other me MINES j um-Luxem 
Sweden 54,218; United ted King- 
dom 4,0465. 
Sulfur: 
Elemental: 
Crude including native and by- 
produe t 4.117 6,138 -— Sweden 5,697; West Germany 
880; Belgium-Luxembo 
Colloidal, precipitated, sublimed — 61 11 oe bab Germany 10; U 10; U ited Ring. 
m 1. 
Sulfuric acid - 120 1,987 (3) France Pub Denmark 103; Swe- 
en 49. 
Talc, steatite, soapstone, pyrophyllite 8,046 6,302 30 preces Md China 236; Aus- 
tria 221. 
Other: 
Os a ee A 85,086 71,084 3) West Germany 46,172; East Ger- 
many 10,903; Sweden 7,277. 
Slag and dross, not metal- bearing 160,863 164,431 — Denmark 131,638; Sweden 
21,362; Netherlands 9,022. 
MINERAL FUELS AND RELATED 
MATERIALS 
3 and bitumen, natural 234 58 58 
n black ..—-—.— 2l 5,532 5,851 64 Sweden 3,134; Netherlands 
1,115; United Kingdom 983. 
Anthracite and bituminous_ — _ — — — — 913,054 769,563 232,923 Aos ane 88,715; West Germany 
Briquets of anthracite and bituminous 
al o Lm o uc uc 730 2, 000 — Belgium Luxembourg 1,050; 
etherlands 950. 
Lignite including briquets ~~ _ — 9,639 11 ON All from West Germany. 
Coke and semicoke. - - - .........- 700,176 600,709 23,150 United Kingdom 297,352; France 
15,105; East Germany 54, 621. 
Peat including briquets and litter 17,949 20,710 _. Sweden 18, 667; West Germany 
1,355; Finland 577. 
Petroleum: 
Crude thousand 42-gallon barrels. . 11,000 14,794 -— United Kingdom 11,061; Saudi 
Arabia 1,945; U.S.S.R. 1,457. 
Refinery products: 
Liquefied petroleum gas‘ 
do 1.612 2,726 8 Paired Kingdom 2,459; U.S.S.R. 
Gasoline do- 4,820 6,678 27 8 2,142; Netherlands 
1,927; U nited dom 701. 
Mineral jelly and wax do- 77 73 3) West Germany 50; 9; 
United Kingdom 9. 
Kerosene and jet fuel do- 1,031 2,345 26 United Kingdom 810; Nether- 
lands 502; Libya 356. 
Distillate fuel oil do 6,087 8,600 109 East Germany 2218; Sweden 
1,971; United Kingdom 1,205. 
Lubricants - -------—- do- 746 683 10 sweden 303; United Kingdom 
202; Belgium-Luxembo 58. 
Residual fuel oi] _ _ _ _ _ _ do— 4,816 5,856 __ East German 1,661; U.S Sk 
1,882; Sweden 1 362. 
Bitumen and other residues 
TERN 1,197 1,323 (?) Sweden 853; Netherlands 280; 
Belgium-Luxembourg 82. 
Bituminous mixtures do... 111 182 1 n 5 A etherlands 24; 
Petroleum cocke do_ ___ 2,100 2,007 1,647 United Kingdom 192; Nether- 
lands 115. 
NA Not available. 
1Table prepared by Jozef Plachy. 
Less than 1/2 unit. 


May include other precious metals. 
“International Energy Agency. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Hydro Aluminium A/S, the 
largest producer of primary aluminum in 
Western Europe, increased its share in Sór- 
Norge Aluminium A/S (Soral) to 50% by 
purchasing shares from the other owner, 
Swiss Aluminium Ltd. (Alusuisse) Soral 
operated a 66,000-ton-per-year primary alu- 
minum plant at Husnes in Norway. Hydro's 
total annual primary aluminum capacity in 
Norway was 620,000 tons. A little over 
600,000 tons was produced in 1987, a 1096 
increase. The company was 70%-owned by 
Norsk Hydro A/S, which had an option to 
buy the Government's 30% share. Hoyan- 
ger Verk, the smallest of Hydro's four 
100%-owned aluminum smelters, operated 
at a loss, but the other three were profit- 
able. | 

Mosal Aluminium A/S, 55%-owned by 
Elkem A/S and 45%-owned by the Alumi- 
num Co. of America, produced 164,000 tons 
of primary aluminum at its two Norwegian 
smelters. The Lista smelter, one of the two, 
produced a record high 80,000 tons. 

Copper.—The Lokken Gruber A/S cop- 
per-zinc mine southwest of Trondheim was 
closed at midyear because of reserves deple- 
tion after having been operational for more 
than 3 centuries. The mine, jointly owned 
by Orkla-Borregard A/S and Finland’s Ou- 
tokumpu Oy, was one of Norway’s four 
largest copper mines that together had 
produced about 90% of Norway’s copper 
concentrate. A fifth mine, Outokumpu’s 
Bidjovagge Gruber A/S, had been reopened 
in 1985 after having been idle for 10 years. 
It was meant to supply concentrate to 
Outokumpu’s Harjavalta smelter in Fin- 
land. Production from this mine reached 
3,200 tons of copper in concentrate during 
1987. One lead-zinc mine and an iron mine 
each produced minor amounts of byproduct 
copper concentrate. A/S Sydvaranger clos- 
ed its small A/S Killingdal Grubeselskab 
copper-zinc mine and flotation plant at 
Trondheim early in the year. 

In May, Orkla-Borregard and Outokumpu 
formed a joint venture, Norsulfid A/S, 
which owned and operated Folldal Verk 
A/S and 51% of Grong Gruber A/S, two of 
the three largest remaining copper mines. 
Both produced byproduct zinc concentrate. 
Folldal Verk was also a major producer of 
pyrite. It was intended to transfer Orkla- 


Borregard’s shares to Outokumpu by year- 
end 1988, at which time Orkla-Borregard 
would no longer be in mining. 

Ferroalloys.—The Norwegian ferroalloy 
industry maintained its production level 
and West European market position despite 
world market low prices and increased pro- 
duction from developing countries, particu- 
larly Brazil. Ferroalloy price recoveries dur- 
ing the second half came too late to prevent 
industry from suffering a significant finan- 
cial loss during 1987. Dumping was alleged 
of producers other than Norway of ferrosili- 
con into the European Economic Communi- 
ty (EEC) market at prices 10% below those 
prevailing. 

Manganese ore was excluded for at least 
2 years from sanctions legislated by the 
Norwegian Government effective July 20 
against trade with the Republic of South 
Africa. Approximately 40% of ferroalloy 
industry needs for this ore had been sup- 
plied by this source, mostly for use at 
the Porsgrunn and Sauda ferromanganese 
smelters. About one-third of manganese ore 
imports was from Gabon, where the Norwe- 
gian ferroalloy industry owned part of the 
manganese-mining industry. 

Gallium.—Elkem began preliminary op- 
eration of Norway’s first gallium metal 
recovery plant. The $2 million plant, with a 
capacity of 5,000 kilograms per year, was 
constructed on the site of Elkem’s Breman- 
ger ferrosilicon smelter. Nearly all of the 
99.99%-pure metal was scheduled for export 


primarily for manufacture of gallium arse- 


nide for use in semiconductors. 
Gold.—Significant quantities of gold were 
found by Outokumpu in its recently reopen- 
ed Biddjovagge copper mine in northern 
Norway. Subsequently, only those seams 
were mined that were rich in gold, 1 to 4 
grams per ton, as well as rich in copper, 1% 
to 2%. Concentration of the ore produced 
about 30,000 troy ounces of gold and 3,200 
tons of copper during 1987. The concentrate 
was shipped by truck and rail to Outokum- 
pu’s Harjavalta smelter in Finland. The 
former byproduct gold had become signifi- 
cantly more valuable than the copper in the 
Biddjovagge Mine. Reserves were sufficient 
for only 1 or 2 years of operation. No 
significant amounts of gold had been mined 
in Norway during the previous few decades. 
Iron Ore.—State-owned A/S Sydvaranger 
ceased mining its Tverrdalen deposit be- 
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cause the deposit contained the leanest ores 
and had the highest production costs of any 
of its iron mines. The company continued to 
operate at a loss, requiring an annual 
Government subsidy of about $30 million. 
Three iron ore deposits were being mined at 
yearend. These were Bjornevatn North, 
Bjornevatn East, and Jerntoppen, which 
was opened in 1987. Total production of iron 
ore concentrate by Sydvaranger decreased 
by 20% to 1.45 million tons. Nearly 50% of 
the concentrate came from Bjornevatn 
North. The concentrate was pelletized, and 
more than 95% of the high-silica (acid) 
pellets was shipped overseas, primarily to 
the United Kingdom, 74%, and to the Fed- 
eral Republic of Germany, 25%. 

State-owned Norsk Jernverk A/S, the 
other large iron ore producer, decreased its 
production rate in August by 35% to 1.0 
million tons of iron ore per year because of 
low product prices. Employees in the Min- 
ing Division in the Mo i Rana area were 
reduced by 20% to 325. Total concentrate 
production decreased by 10% to 1.29 million 
tons. Of this, 41% was consumed by the 
company in its production of pig iron, com- 
pared with 61% in 1986. The balance was 
exported. An underwater landslide in Feb- 
ruary closed the company’s new shipping 
terminal on the west coast, requiring alter- 
native shipping arrangements. Norsk 
Jernverk, Norway’s only primary steel pro- 
ducer, received no Government subsidies 
during 1987, although it operated at a loss. 
Continuance of the company’s mining activ- 
ity, which was only about 10% of the 
company’s total activity, remained in doubt 
as talks with the Government continued 
regarding its mining future. 

Iron and Steel.—Norsk Jernverk closed 
two of its six pig iron furnaces at its Mo i 
Rana complex, thereby reducing Norway's 
iron production capacity by one-third. The 
company's two LD steel oxygen converters 
at the complex then used more scrap iron 
feed to compensate for the lost pig iron. A 
newly commissioned steel arc furnace at the 
complex reached full capacity by yearend. 
Approximately 80% of the company's crude 
steel was made at Mo i Rana and about 80% 
of that was used as feedstock for its rolling 
mills. The remainder of the crude steel was 
made in an arc furnace at the Nydalen 
works at Oslo. About 60% of Norsk Jern- 
verk's rolling capacity was at Mo i Rana, 
2590 was at Nydalen, and the remainder 
was at a tinplate plant at Bergen. The 
company concentrated during the year on 
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markets in the Nordic area, the EEC and 
the United States. The offshore oil market 
for steel was down although the market for 
reinforcing steel bars remained steady. Pro- 
ductivity was up on a ton-per-wage-krona 
basis. However, a consulting firm was con- 
tracted to present rationalization options to 
enable the company to return to a position 
of profit. Construction was completed of a 
pilot plant for development of a new steel- 
making (direct reduction) process in part- 
nership with Elkem. 

. Lead.—A/S Bleikvassli Gruber's zinc- 
lead mine remained the only lead concen- 
trate producer in Norway after closure at 
midyear of the Bergverkselskapet Nord- 
Norge A/S zinc mine, which had produced 
minor amounts of byproduct lead. Both 
companies were subsidiaries of Sydvaran- 
ger. 

Magnesium.—Construction of Norsk Hy- 
dro's 60,000-ton-per-year magnesium plant 
in Bécancour, Quebec, Canada, began in the 
spring. Startup was still scheduled for 
spring 1989 and full capacity was expected 
to be reached by 1990 or 1991. The major 
end user was expected to be the U.S. auto- 
motive industry, but a substantial portion 
was targeted for the overseas market, par- 
ticularly Japan. 

Nickel.—AÀ major expansion at Falcon- 
bridge Nikkelverk's A/S refinery at Kris- 
tiansand was completed during the year. 
Capacity was increased by 33% in order to 
process annually 54,400 tons of nickel matte 
delivered under a long-term contract with 
BCL Ltd. of Botswana. Production of 
electrolytic nickel during 1987 increased by 
17% to a record high despite a 1-month 
scheduled production shutdown caused by 
low prices and a world oversupply. 

Scandium.—Elkem, along with Mitsu- 
bishi Corp. of Japan, assumed controlling 
interest in A/S Megon, a producer of yttri- 
um oxide for use in laser crystals and other 
"high-tech" applications at a plant near 
Oslo. Megon was engaged in the develop- 
ment of technologies for extracting and 
purifying rare-earth oxides including scan- 
dium oxide, a valuable material used in 
superconductors, collimators for neutron 
lenses, high-powered lights, and semicon- 
ductors. A pilot plant was reported to have 
become operational during 1987 producing 
99.999%-purity scandium oxide. Eventual 
capacity of the plant was to be 10 kilograms 
per year. Elkem was exploring in Norway 
for scandium-bearing deposits. 

Folldal Verk A/S acquired mining rights 
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to a large, unique rock deposit in the 
Kautokeno greenstone belt in Finnmark in 
Arctic Norway. It contained mostly albite, 
but also the rare titanium mineral davidite, 
which contained inclusions of thortveitite, 
which in turn contained scandium. Further 
evaluation of the deposit, estimated to con- 
tain up to 5,000 kilograms of scandium, was 
underway. The deposit had been first dis- 
covered in 1983 by the Norwegian Geologi- 
cal Survey using airborne geophysical 
methods. 

Vesteralen Mining Industries, a new ven- 
ture company, announced plans to mine a 
scandium-bearing titaniferous magnetite 
deposit in the Vesteralen region of Arctic 
Norway. Plant construction was to begin in 
mid-1988 with production startup in mid- 
1989. The deposit appeared to be much 
larger than the more northerly Finnmark 
deposit. Prefeasibility studies were in prog- 
ress and financing through sale of stock 
and/or mining partners was being sought. 

Silicon.—Oversupply of silicon in the 
world market, caused mainly by increased 
production capacity in Brazil and the emer- 
gence into the world market of inexpensive 
low grades from China, caused Tinfoss 
Jernverk A/S to close permanently its only 
silicon plant, at Notodden, at the beginning 
of the year. This oversupply also caused 
Elkem to close one-half of its 33,000-ton-per- 
year Meraker plant in the fall and to reduce 
staff accordingly. Norway’s major markets, 
Western Europe and Japan, were very de- 
pressed during the first half of the year. 
They did not fully recover during the second 
half despite increases in aluminum produc- 
tion, the major end use of silicon. Specialty 
grades for the electronics industry were 
produced at Elkem’s Bremanger plant, 
mainly for Japan. Total Norwegian annual 
capacity at yearend was about 100,000 tons. 
Operating problems halted production at 
some plants for short periods. Elkem’s 
United States and Canadian silicon oper- 
ations stepped up in response to increased 
aluminum production in North America. 
The North America silicon plants had been 
rationalized extensively over the previous 
few years. 

Zinc.—One zinc mine, Sydvaranger’s 
Bergverkselskapet Nord-Norge, and the 
Lokken Gruber Mine with copper and zinc 
coproducts closed as scheduled at midyear. 
The closings lowered Norway’s zinc-mining 
capacity by about 7,000 tons per year of zinc 
in concentrate and decreased 1987 produc- 
tion by 19%. Two zinc mines and a copper 
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mine with zinc byproduct remained with a 
combined annual capacity of a little under 
20,000 tons of zinc in concentrate. 

Norzink A/S produced 29% more zinc 
metal, all at its Eitrheim smelter, although 
production was 7% below the targeted out- 
put because of startup problems in the new 
cellhouse as well as foundry difficulties. The 
smelter complex operated at a loss because 
of high production costs and low product 
prices, which began to increase during the 
final quarter. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—Norsk Hydro put 
its new complex-fertilizer plant on-stream 
at Porsgrunn during the year. Some tempo- 
rary stoppages were incurred subsequently 
by operational failures. A new calcium ni- 
trate plant also came on-stream at Pors- 
grunn. 

Norsk Hydro, the world’s largest fertiliz- 
er producer, purchased the remaining 20% 
of Cie. Francaise de l'Azote et Produits 
Chimiques S.A. (COFAZ), France's largest 
fertilizer producer, near yearend, thereby 
acquiring full ownership of the firm. The 
company continued to invest in new facili- 
ties, some of which came on-stream during 
1987, and it closed outdated units at its 
plants in Western Europe. Ammonia capac- 
ity was fully utilized and urea capacity less 
so. Fertilizer prices did not rise sufficiently, 
after their sharp fall in 1986, to ensure 
adequate profitability for the Agricultural 
Group during 1987, but earnings were im- 
proved. 

Graphite.—A/S Skaland Grafitverk was 
purchased by its West German competitor 
Graphitverk Kropfmuhl AG. A new 10,000- 
ton-per-year graphite-flake concentrator 
was under construction and was expected to 
be completed by early 1989. A 2-year explo- 
ration program, since the 1985 concentrator 
fire, had revealed reserves in quantity suffi- 
cient for 25 years of operation. 

Mica.—Flake mica continued to be pro- 
duced by Norfloat A/S at Glamsland near 
Lillesand as a byproduct of feldspar and 
quartz production through beneficiation of 
quarried pegmatite. 

Quartz.—Technical startup problems pre- 
vented Minnor K / S, owned equally by El- 
kem and A/S Aker-Norcem, from putting 
its production plant for high-purity quartz 
on-stream as scheduled. Market introduc- 
tion was delayed because the required high 
purity of product was not achieved despite. 
intensive efforts. 
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Titania.—Problems in the operation of 
new equipment in the TiOrslag plant at 
Tyssedal prevented attainment of more 
than 20% production capacity and created a 
debt of $90 million after 1 year of operation. 
Failure to procure even short-term funding 
caused the Government-owned company's 
board to close the plant in late November. 
Financial support was still being sought at 
yearend for continuance of plant operation. 


MINERAL FUELS 


Coal.—Government-owned Store Norsk 
Spitsbergen Kulkompani A/S continued 
mining subbituminous coal with Govern- 
ment subsidies on Spitsbergen, the largest 
island in the Svalbard archipelago above 
the Arctic Circle, as it had for 70 years. 
Recent annual production had been 400,000 
to 500,000 tons. Two longwall mines were 
operating in permafrost at Longyearbyen, 
and a third mine, a room-and-pillar oper- 
ation, continued to be developed in Svea 40 
miles southeast of Longyearbyen. Produc- 
tivity at Longyearbyen had increased by 
50% since 1982 to 7 tons per worker-shift. 
Reserves, mostly at Svea, were approxi- 
mately 27 million tons. About 100,000 tons 
per year was exported to the Federal Repub- 
lic of Germany for use in powerplants 
especially equipped to handle Spitsbergen 
coal. About 200,000 tons per year went to 
the state-owned coking plant in Mo i Rana, 
and the remainder was consumed in the 
Norwegian ferroalloy and cement indus- 
tries. 

Several years of exploration by a private 
Finnish-Norwegian consortium had reveal- 
ed the existence of about 300 million tons of 
coal at Gipsdalen north of Longyearbyen. 
The consortium estimated that higher coal 
prices and an annual output of at least 1 
million tons would be required in order to 
make a mining venture at Gipsdalen viable. 

Natural Gas.—Approximately 43% of 
Norway's natural gas sales were from gas- 
fields in Norway’s portion of the Frigg area 
of the North Sea. The other sources were 
gas coproduct with oil from the Ekofisk 
area, 27%; the Heimdal Gasfield, 14%; by- 
product gas from Norway’s portion of the 
Statfjord Oilfield, 12%; and byproduct gas 
from the Valhall Oilfield and the new Ula 
Oilfield, most of the remainder. About 40% 
of gas production from the Statfjord Field 
continued to be reinjected to improve oil 
recovery. Natural gas sales, all exported, 
increased significantly in 1987 to meet ex- 
port commitments, and output increased 
from Ekofisk, Heimdal, and Statfjord. 
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Proven reserves of natural gas in fields 
either producing or approved for develop- 
ment was sufficient for about 35 years at 
the 1987 gross output rate. An additional 45 
years of resources was available in the 
North Sea and in the Haltenbanken and 
Troms-Finnmark areas of the more norther- 
ly Norwegian Sea. 

The Frigg area consisted of the large 
Frigg Gasfield, which was jointly owned by 
Norway and the United Kingdom, and two 
smaller operating fields, North East Frigg 
and Odin. Gas from all three fields was 
processed and metered at the Frigg plat- 
form complex and then piped to St. Fergus 
in Scotland. East Frigg, another field within 
the area, scheduled to go on-stream in 1988, 
was also to feed into the Frigg Complex. Elf 
Aquitaine Norge A/S was the operator of 
all of the Frigg area fields. New reserve 
estimates made in 1987 indicated that gas 
in the Frigg area would be exhausted by 
yearend 1990, about 5 years sooner than 
previously expected, thereby reducing Nor- 
ways output and the United Kingdom’s 
supply. 

Development of the Den Norske State 
Oljeselskap A/S (Statoil) Tommelitin Gas- 
field began in 1987 and production was 
scheduled to begin in October 1988. The gas 
was to be piped to the Edda Field within the 
Ekofisk area. The intention was to inject 
this gas into the Ekofisk Field until 1991, 
after which it was to be piped to Karsto on 
the mainland for use in a to-be-constructed 
gas-fired electrical power station. 

Engineering design of the platforms for 
the very large gasfields, Sleipner and Troll, 
began in 1987, mostly by Aker Engineering 
A/S. Troll was to have the largest platform 
in the North Sea. A/S Norske Shell was 
allowed by the Government to be Troll’s 
operator until production was to begin in 
1996, after which Statoil would become the 
operator. Statoil was already the operator 
of Sleipner, which was scheduled to begin 
production in 1993. After having decided to 
transport most of its Sleipner-Troll gas to 
Western Europe via Zeepipe through Bel- 
gium, Statoil was considering, as an alter- 
native, use of the Netherlands North Sea 
gas-transmission system. Statoil anticipated 
future lower gas production by the Nether- 
lands because of its depleting North Sea 
reserves. 

One gasfield in the North Sea, 30/6 Gam- 
ma North, was declared to be commercial 
by its operator. The gas was to be used for 
injection into the Oseberg North Oilfield, 
which was under development. Estimated 
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gas reserves in Gamma North were 260 
billion cubic feet. 

Significant quantities of gas were found 
in the Hammerfest Basin in the Troms I 
sector of the Arctic offshore Tromsoflaket 
area north of Troms. 

Petroleum.—Norwegian production . of 
crude petroleum, all from the North Sea, 
increased for the sixth consecutive year. 
Statoil’s large Statfjord Field, which was 
shared with the United Kingdom, continued 
to be the largest producer. The Norwegian 
portion of its output accounted for 6096 of 
Norway's crude production in 1987. The 
Ekofisk area, operated by Phillips Petrole- 
um Co. Norway A/S, produced 18% of 
Norway's crude from seven fields—Ekofisk, 
Eldfisk, Albuskjell, West Ekofisk, Cod, 
Edda, and Tor, in approximate order of size. 
The decks on five of the platforms in the 
central Ekofisk complex were raised simul- 
taneously in August by 20 feet. This signifi- 
cant engineering feat was necessary be- 
cause further subsidence of the seabed 
would have submerged critical operations. 
Production of crude from the field during 
1987 decreased as predicted by the 1-month 
closedown. Future production in Ekofisk 
area fields was to be augmented by injection 
of water and nitrogen. About 9% of the 
natural gas coproduct was reinjected during 
1987, less than during the previous year. 
The remainder of Norway's crude oil pro- 
duction was from the Ula Field, 8%; the 
Gullfaks Field, 7%; the Valhall Field, 6%; 
and the Murchison Field, 1%. Oil produc- 
tion from the new Ula and Gullfaks Fields 
accounted for most of the increased produc- 
tion in 1987. Gullfak's platform B, a drilling 
and water-injection unit, was placed in the 
field and was expected to be operating by 
early 1988, ahead of schedule. Platform C, 
the second Gullfaks production unit, was 
expected to be constructed by early 1988 on 
schedule with planned startup in 1989. Plat- 
form A began producing in late December 
1986. 

Income from the sale of Norwegian crude 
oil and natural gas had peaked in 1985 and 
equaled 19% of GNP. This dropped to 11% 
in 1986 and partially recovered to 12% ($10 
billion) in 1987. Total 1987 investment in 
petroleum production and pipeline systems, 
excluding exploration, was $4 billion. 

The Norwegian Government reduced 
Norway’s production of crude by 8% below 
capacity, on a daily basis, during 1987. This 
step came in response to OPEC’s call for 
production restraints as an aid in prevent- 
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ing world oil prices from dropping. This 
policy was not welcomed by the field opera- 
tors, particularly at the partially United 
Kingdom-owned Statfjord Field. The Gov- 
ernment modified its  across-the-board- 
reduction position for the last quarter of 
1987, allowing Gullfaks to assume Stat- 
fjord’s 8% cut during that period. 

Proven reserves of crude petroleum in 
fields either producing or approved for de- 
velopment decreased for the first time but 
were sufficient for 17 years of production at 
the 1987 output rate. Four fields provided 
88% of this reserve. These were Oseberg, 
Statfjord, Gullfaks, and Ekofisk, in order of 
reserve volume. Oseberg, which was under 
development, was estimated to contain 25% 
of Norway’s proven reserves. Other esti- 
mated crude oil resources in the North Sea 
were sufficient for an additional 9 years of 
production. The Smorre Field contained 
about 20% of this oil. Similar estimated 
resources in Haltenbanken in the Norwe- 
gian Sea were sufficient for an additional 5 
years of production. The Heidrun Field 
contained nearly one-half of this and the 
Draugen Field nearly one-quarter. 

Two North Sea oilfields received develop- 
ment approval from the Government in 
June 1987. The Veslefrikk Field to be oper- 
ated by Statoil was scheduled to go on- 
stream in September 1989. A floating pro- 
duction platform was to be connected to a 
fixed wellhead platform. The oil was to be 
piped to the Oseberg platform and by- 
product gas was to be landed in Norway 
through the Statpipe system. The Gyda 
Field, to be operated by BP, was scheduled 
to go on-stream in September 1990 with 
water injection. The oil was to be piped to 
Ekofisk via the Ula Field. The coproduct 
gas was to be carried in a new pipeline 
directly to Ekofisk and used there. Total 
annual crude output from these two devel- 
oping fields, which are about equal in size, 
was expected to equal 14% of 1987 produc- 
tion. Proven reserves were sufficient for 
about 1 decade of operation. Estimatod de- 
velopment costs for the two fields totaled $2 
billion. | 

Development of the southern portion of 
Statoil’s large Oseberg Field continued. 
Construction of platforms A and B con- 
tinued on schedule in conformity with the 
April 1989 startup date. Water injection 
was to be supplemented by injection of gas 
from the Troll Field beginning in 1992. 
Total oil production expectancy was 15 
years. The crude was to be delivered to a 
new storage and loading platform at Sture 
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about 40 miles north of Bergen through a 
68-mile pipeline constructed in 1987 as the 
first oil pipeline from the North Sea to 
mainland Norway. Total annual output was 
expected to equal 2596 of 1987 crude oil 
production. Gas production was scheduled 
to begin after oil production was termi- 
nated. It was expected that most of the 
injected gas then would be recovered. 

Development plans for five new oilfields 
were submitted for Government approval 
during the year by their operators. These 
were, in order of estimated oil reserves, the 
Snorre Field near Statfjord, operated by 
Saga Petroleum A/S; the Heidrun Field, 
with natural gas coproduct, in the Halten- 
banken area of the Norwegian Sea north of 
Trondheim, operated by Norske Conoco 
A/S; the Draugen Field in the Halten- 
banken area, operated by Norske Shell; the 
Oseberg North Field, operated by Norsk 
Hydro; and the Brage Field near Oseberg, 
operated by Norsk Hydro. Total estimated 
crude oil reserves of the five fields was 2.5 
billion barrels and total expected annual 
production was 120 million barrels, equiva- 
lent to 35% of Norway's 1987 production. 
The operators projected that the fields could 
be variously on-stream between 1990 and 
1992, assuming immediate approval, at an 
estimated total development cost of $11 
billion. Industry sources forecast profitable 
operations at $15 to $18 per barrel through 
development of engineering efficiencies and 
economies. North Sea oil fluctuated be- 
tween $17 and $20 during 1987. In view of 
the increase in field development applica- 
tions, the Government prepared a report by 
yearend that called for limiting and priori- 
tizing potential developments. A Parlia- 
mentary vote was expected during 1988. 

Oilfield development in the Haltenban- 
ken area was expected to be technologically 
difficult and costly and dependent on future 
markets for natural gas. Also, the area had 
no infrastructure. The fields were in deep 
water with a rugged sea floor. It was likely 
that the initial oil production would be 
transported by tankers. 

Thirty-six exploratory wells were drilled 
in offshore Norway during 1987, the same 
as in 1986. Of these, 25 were initial explor- 
atory (wildcats) and 11 were appraisal wells. 
Also, 17 were in the North Sea, 14 were off 
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mid-Norway, including the Haltenbanken 
area, and 5 were in the Barents Sea. One 
U.S. operator, Mobil Development Norway 
A/S, made a significant gas-condensate dis- 
covery. Nine other wells tested positive. Of 
these, the most promising finds were oil 
near the Frigg and Heimdal Fields by Elf 
Aquitaine and oil near Statfjord and 
Gullfaks by Saga. All five wells drilled in 
the Barents Sea were dry except for a small 
gas find. This represented the first explor- 
atory drilling in the Barents Sea. Some 
limited onland exploratory activity on 
Svalbard gave no significant findings. 

In May, 18 exploratory licenses were 
granted—7 in the Barents Sea, 4 in Halten- 
banken, 1 in the North Sea, and 1 in More 
South. Six U.S. oil companies participated 
as part owners of these licenses, and two, 
Conoco and Mobil, were operators. 

The 12th exploratory round was an- 


nounced in August, and the applications 


deadline was February 19, 1988. All of the 
blocks offered were in the North Sea near 
existing large producing or developing wells 
where prospects were good. Most were in 
the Ekofisk area near the United Kingdom 
North Sea border, the Statfjord area near 
both the Danish and the United Kingdom 
North Seas, and Sleipner. Awards were to 
be made during the summer of 1988. 

Government-owned Statoil began an up- 
grading and a 63% expansion of its large 
Mongstad oil refinery and storage facility 
north of Bergen to 134,000 barrels per day. 
The construction, which included a new 
40,000-barrel-per-day catalytic cracker, was 
about 60% completed by yearend and was 
scheduled for completion by yearend 1988. 
The minor partner in the venture, Norsk 
Hydro, sold its 30% share to Statoil in 
September for $91 million. It was apparent 
to Norway’s Department of Energy by late 
summer that the cost of the expansion could 
be as high as $2 billion, about double that of 
the original estimate. Apparently, the com- 
plexity of the modification had been under- 
estimated by Statoil. The Department ap- 
pointed new directors to Statoil’s board by 
yearend. l 


1Physical scientist, Division of International Minerals. 
ere necessary, values were converted from Norwe- 
i kroner (NKr) to U.S. dollars at the rate of 
.14=US$1.00, the average for 1987. 


The Mineral Industry of 
Pakistan 


By Charles L. Kimbell’ 


The year 1987 was one of growth for 
major components of Pakistan's modest 
mineral industry. The gain in crude oil 
production, miniscule in comparison to 
those of the past 3 years, was disappointing 
in that it contributed little to the country's 
drive for energy materials self-sufficiency. 
However, a 2096 gain in coal production and 
a 4.7% growth in natural gas production 
were noteworthy improvements in Paki- 
stan’s efforts to reduce its dependency on 
imported energy materials. 

International problems beyond the bor- 
ders of Pakistan had a demonstrable impact 
on civil order within Pakistan, and hence on 
industrial activity, including that of the 
mineral industry. The Iran-Iraq war spilled 
over well beyond the Persian Gulf into the 
streets of Karachi, Pakistan's most popu- 
lous city and the center of its industrial 
activity, with shootouts between pro- and 
anti-Khomeni factions of sufficient magni- 


tude to disrupt the travel of workers to and 
from their jobs. These firefights, coupled 
with other breakdowns in civil order that 
apparently were of an internal nature, were 
described in local press accounts as having a 
measurable effect on industrial activity. On 
several occasions, a significant part of the 
work force simply stayed home to avoid 
being killed. Similarly, air raids by the 
Soviet-backed military forces of Afghani- 
Stan, directed at those areas of Pakistan 
near the Afghan border where an estimated 
3 million displaced Afghans are housed in 
refugee camps, certainly contributed to a 
climate far less than ideal for industrial 
growth and development. 

On a more positive note, it was reported 
that the Geological Survey of Pakistan ear- 
marked about $8.4 million? for implemen- 
tation of a mineral exploration and deposit 
evaluation program in Baluchistan Prov- 
ince. 


PRODUCTION 


In broad perspective, Pakistan's mineral 
industry upped its output in 1987 relative to 
1986 performance. Gains by such operations 
as the country's single integrated steel 
plant, the majority of its cement plants, the 


fertilizer industry, and all three major com- 
ponents of the country's fuel industry (coal, 
natural gas, and petroleum), more than 
balanced shortfalls by some of the other 
components of the industry. 
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Table 1.—Pakistan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987 
METALS 
Aluminum: Bauxite, gross weight |... 8,161 2,120 1,759 2,881 3,447 
Antimony ore: 
Gross weiggnntt _--e "M 6 24 "- 45 
Sb content! fe 1 4 - 7 
mium: Chromite 
Gross weight _________________ 22-2 5,959 2,997 5,188 8,299 9,963 
Cr content 1,966 989 1,712 2,789 3,288 
Iron and steel 
Pig iron: thousand tons 472 566 803 892 903 
Steel, crude? |... TR 550 610 700 800 910 
Lead, refined, secondary? _______________ 1,000 1,000 1,000 1,000 2,000 
ese ore: 
Gross weight -------------------—- m" 8 135 635 PAS 
Mn content? _____________________ iis 2 41 1190 N^ 
INDUSTRIAL MINERALS 
Abrasives, natural: EEm ert 1,689 1,393 4,630 4,972 3,060 
JJ 88 26, ,018 230 29,932 39,047 10,031 
Cement, hydraulic thousand tons 4,938 4,697 r 65,229 r 66.130 6,832 
Fl ea a REE T8 2,217 1,360 2,082 2,192 4,292 
NR et m 1,740 1,611 1,282 2,537 
Fire clay 26 llc 8 87,740 79,528 537 87,522 122,513 
Fuller'searth. n.. 21,136 19,139 10,647 15,228 18,045 
Kaolin (china clay „ 12,884 11,711 6,644 37,056 32,208 
G TP 87,000 180,000 285,000 520,000 895,000 
Feld ee ee 5,280 5,4 5,633 11,575 6,675 
Fluorpa!h!⁰kkk ~_~_ ~~ 2222- 336 2,7 8,175 4,353 8,673 
Gypsum, cruleee⁸ LLL 222-2 818,000 875,000 409,000 373,000 448,000 
esite, crude. LS c2 ccc Lc 2-2 1,998 4,1 2,113 1,757 8,740 
Ni N content of ammonia ___________ 1,098,400 1,127,700 1,106,800 1,154,400 1,179,000 
n RECS EN z zx 50,000 82,000 
J ee ancien ENR IS ed PAN N RORIEUM e -— LÍ 16,000 10,000 
5 mineral, natural: O cher 1.077 1, 046 553 608 1.792 
Salt: 
We!k thousand tons 571 598 583 576 485 
i zu do... *189 *180 269 242 808 
777A da- 760 €778 852 818 793 
Sand and gravel 
Gravel. d 234,000 74,000 16,000 haee 11,000 
Bajri and common --—--—----------- e131, 000 294, 397 852,496 136,964 208,339 
%0%%0 cse y en i ; 100,000 202,000 115,000 149,000 
Sodium compounds, n.e.s 
Caustic sodas 40,096 F *40,600 r 652, 300 r €54,000 56,571 
ee ash, manufacture 102,000 *121,000 118,087 130,894 133,183 
ne: 
neque and marblee ---- 116,000 ,000 62, 168,000 229,000 
F —----------—--------—— 92,874 121,750 121,578 136,271 141,856 
Limes tone thousand tons 4,194 184 685 6,339 7,279 
Other (reported as ordinary stone) do 5385 525 366 677 571 
Strontium minerals: Celestite. _ 185 564 718 997 1,083 
Sulfur: 
e ß ee 628 926 877 890 1,120 
Byproduct, all sources 25,700 26,000 26,000 726,000 26,000 
Total. uc eut UTE 26,328 26,926 26,877 126,890 21,120 
Talc and related materials: Soapstone — __ 15,956 15,568 20,183 23,021 32,905 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 1,859 2,184 2,199 2,025 2,444 
JJ ⁵ ⅛ é do... 345 533 556 630 
Gas, natural: 
Gross production... million cubic feet. 843,504 352,933 366,282 392,485 410,849 
Marketed production (sales) _ _ _ _ — do- 328,000 331, 108 345,000 370,000 000 
Natural gas liquids? 
thousand 42-gallon barrels. . 45 45 55 165 70 
Petroleum 
)); AA do- 4,954 6,534 12,522 15,065 15,230 
Refinery nery pr roducts:? 

Oe ee eae do 14,845 15,457 5,738 5,865 7,012 
l! do 3,744 13,792 8,712 8,944 8,712 
Kerosene -- do— 71,860 72,000 2,379 3,209 3,015 
Distillate fuel oi do— 10,010 710,004 11,473 13,152 13,040 
Residual fuel oli do— 9,718 110, 216 10,250 11,382 11,685 


See footnotes at end of table. 
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Table 1.—Pakistan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986P 1987* 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: —Continued 
Refinery products: —Continued 
Lubricants. thousand 42-gallon barrels_ _ 721 1742 875 980 1,005 
Other dac. 3,083 12592 8,217 3,526 3,615 
e ee do...- 83,981 84,803 87,644 42,058 43,084 
*Estimated. Preliminary. Revised. 
1Table includes data available through Aug. 10, 1988. 
*Pakistan’s , of each y Pakistan Federal 


'8 official reporting is on the basis of fiscal y vedas ips T fr 

of Statistics revised cement nguras upward for the years beginning July 1 1984, Iy. 1, 19850 and July 1, 1986, but aiden ar 

paa revised monthly figures for the first 2 years. Hence the undistributed additions to productio n fiscal years have 

rtioned calendar years. For this reason, the results for calendar years 1985 to the appropriate and 1986 have 

been ci ed as estimates. Similar revision in officially reported production data necessitated revisions of calendar year 
data to an estimated basis for 1984, 1985, and 1986. 

*Refinery fuel is not £ reported separately; presumably it is included in the quantities reported for the various fuel types, 

chiefly residual fuel oil 


TRADE 


In 1986, the most recent year for which 
comprehensive trade data are available, 
Pakistan recorded a net commodity trade 
deficit of $1,993 million, $1,159 million less 
than its 1985 total commodity trade deficit 
of $3,152 million. Corresponding trade- 
deficit figures for mineral commodities 
alone were $1,150 million in 1986 and $1,846 
million in 1985, for a deficit reduction of 
$696 million. Reduction in the net outflow 
of funds both for total trade and mineral 
commodities were to a significant extent 
the result of a reduction in the value of 
mineral fuel imports, although there were 
declines in the values of imports for several 
other commodity groups as well. 

Among mineral commodity imports, fuels 
remained dominant, at $765 million, ac- 
counting for over 58% of the total in 1986, 
but this compared with $1,433 million in 
1985, which approached 74% of the total. 
The next most significant mineral commod- 
ity import groups were iron and steel, 
valued at nearly $207 million in 1986, 
slightly below the 1985 level of $213 million; 
and manufactured fertilizers, valued at al- 
most $150 million in 1986, almost 37% 
above their 1985 level of $109 million. 

Among mineral commodity exports and 
reexports, manufactured fertilizers were 
the largest major group in 1986, accounting 
for almost 51% of the total and substantial- 
ly ahead of mineral fuels (chiefly refinery 
products), which accounted for almost 24%, 
and iron and steel with 12%. This repre- 


sented a significant shift from the pattern 
in 1985 when iron and steel ranked first 
with 30%, fuels ranked second with 23%, 
and manufactured fertilizer ranked third 
with 19% of the total. 

The following tabulation summarizes the 
value of mineral commodity trade for 1985 
and 1986, and provides data on the value of 
total commodity trade for comparison in 
million U.S. dollars: 


1985 1986 

Mineral commodities: 
Exports _____.____ T$101.6 $161.9 
Reexports |... r4 A 
Total 1102.0 162.2 
Imports 1.948.4 2,311.8 

All commodities 
ro um 2,707.6 3,302.9 
Reexports ________ — 31.1 81.1 
Totaal 2,788.7 8,384.0 
Imports 5,890.4 5,876.8 
TRevised. 


In 1986, 896 of Pakistan's mineral com- 
modity exports and reexports by value went 
to developed market economy countries, 
59% to developing market economy coun- 
tries, and 3396 to centrally planned econo- 
my countries. Corresponding 1985 export 
figures were 28%, 62%, and 10%. These 
results may be compared with the distribu- 
tion of total export trade for 1986, as follows 
(1985 results in parentheses): developed 
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market economy countries, 56% (50%); de- 
veloping market economy countries, 4096 
(4296); and centrally planned economy coun- 
tries, 4% (8%). On the import side of miner- 
al trade, 38% of the total value came from 
developed market economy countries, 6096 
from developing market economy countries, 
and only 2% from centrally planned econo- 
my countries; 1985 figures were 23%, 75%, 
and 2%, respectively. For comparison, 1986 
results for total import trade (1985 results 
in paren theses) were as follows: developed 
market conomy countries, 64% (55%); de- 
veloping market economy countries, 31% 
(41%); developing market economy coun- 
tries, 64% (55%); and centrally planned 
economy countries, 5% (4%). The sharp 
changes, both in mineral commodities and 
total commodities, away from developing 
market economy countries in favor of the 
other areas chiefly were the result of the 
drop in mineral-fuel-import values from the 
developing nations. 

Pakistan’s trade with the United States 
has been less significant in terms of mineral 
commodities than in terms of total trade. 
Among exports and reexports, the U.S. 
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share of total commodity trade was 11% in 
1986, up 1% over the 1985 level, but in both 
years, the U.S. share of total mineral- 
commodity exports was less than 1%. The 
United States provided 13% of Pakistan's 
total commodity imports in 1986, 1% below 
the 1985 level. Among mineral commodi- 
ties, the United States acccounted for 11% 
of the 1986 value, a notable increase over 
the 6% level of 1985. This was primarily the 
result of an increase of nearly $43 million to 
$116 million, in the value of manufactured 
fertilizer imports from the United States. 

In the 1985 edition of this chapter, it was 
reported that Pakistani authorities had in- 
dicated that rising internal demand for 
fertilizer in 1986 consumed much of the 
production that had been an exportable 
surplus in 1985; however, published trade 
results showed a $64 million upturn in 
manufactured fertilizer export values 
in1986, although the value of imports of 
these materials also increased significantly. 
Manufactured fertilizer exports grew from 
$19 million to $83 million, while imports 
increased from $109 million to $150 million. 


Table 2.—Pakistan: Exports and reexports of mineral commodities! 
(Metric tor . unless otherwise specified) 


Commodity 1985 
METALS 
Aluminum: Metal including alloys: 
Scrap. ccnl uu eiu LL 61 
Unwrou ght 2 
A mium: e ane Concentrate 3 10,264 
pper: Metal including allo 
ecran NOTER RUTRUM NR d 3 8,607 
Semimanufactures 46 
Iron and steel: Metal: TM 
Pig iron, cast iron releted materials — 144,170 
Steel, primary form Sry 
Semimanufactures: 
Bars, rods, angles, paapa sections 2,381 
Universals, “plates. sheets |... 12 
Wir ee oes 113 
Tubes, pipes, fittings ________ 8,264 


Castings and forgings, rough .. .. — E 
Nickel: Metal including alloys, scrap .. _ . 106 
Silver: Ore and concentrate 

value, thousands TNT 
Uranium and or/thorium: Metal includ- 


ing alloys, all form do— m 
Zinc: 
Meta T including ‘alloys, scrap. ——_—— 41 
Ores and concentrates 5,785 
Ashes and residues 250 


Base metals including alloys, all forms Ea 
See footnote at end of table. 


Destinations, 1986 


1986 United 


States Other (principal) 
15 NEN All to Japan. 
31,223 __ China 25,598; Sweden 5,625. 
810 ae Japan 532; United Kingdom 171. 
20,507 eee Japan 20,264 
183,444 EN Sweden 52, 500; Bangladesh 37,231; 
59,504 J 8078 Beg -L bo 
5 MN a ,519; um-Luxembourg 
15,028. 
818 Ze Sri Lanka 790. 
230 PM India 222. 
184 aues Iran 100; Greece 34. 
714 Een Afghanistan 533; United Arab 
mirates 108. 
4 PAD. All to United Arab Emirates. 
4 -— All to United Kingdom. 
$2,212 zn China $1,146; Sweden $1,066. 
$562 von All to Sweden. 
10 T All to United Arab Emirates. 
100 —— All to Sweden. 
‘17 __ All to United Arab Emirates. 
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Table 2.—Pakistan: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 ; a 
8 Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 2... 1 1 (3) Mainly to Bangladesh. 
Asbestos, crude________________ we 2 _. All to Bangladesh. 
Barite and witherite___...._.___ ‘ii 
crudeee 131 100 IM Do. 
Fertilizer materials 
JOB  ——— nee an 223,620 218,594 ET 3 800 Arab Emirates 207,332; Qatar 
Manufactured: Nitrogenous |... 507,208 173, 003 mw Tran 78,550; Ba e 52,453; 
Mis: Cr and plasterrr 1,500 60 — All to Kuwait. 
ca: ced including ag lomerated split- 10 Bs 
Precios and semiprecicus stones other o m l 
than diamond: 
Natural value, thousands $1,105 $4,839 $496 Hong Kong $3,088; West ermany 
$413; Switzerland $360 
Synthetic do- $20 Da 
Salt and brine 9,417 18,409 500 India 12, 505; Rwanda 2,142. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 7,106 5,617 89 Ja span t 1,064; Italy 640; Bangladesh 
Paar: orked _—_—-—-—-----—— 5 vie a eem POS erp e 
omite, c refractory-gr — 3 i to o angad 
Gravel and usi id aet 3 313 395 ed 
Sand other than 5 
I 8,194 _. United Arab Emirates 3,036. 
Elemental: Colloidal, precipitated, 
sublimed ___._____ ~~. _- x 1 — All to New Zealand. 
Sulfuric acid... 22-2 _ 83 102 — All to Afghanistan. 
Other: Cru lee 1,087 20 SN All to Bangladesh 
MINERAL MATES AND RELATED 
Carbon blaceekk˖kkk --- 1,204 46 _. Sri Lanka 30; a 16. 
Coke and semicoce — pun 20,000 -— All to Republic of Korea. 
Petroleum refinery products: 
Lubricants 
thousand 42-gallon barrels. . t 178 E India 138; United Arab Emirates 45. 
Residual fuel oil ........— do... 1,090 906 SE Yemen (Aden) 539; United Arab 
Bitumen and other residues do nei 120 -- Republic of Korea 55; Sri Lanka 48. 
Bituminous mixtures do— — D 86 __ United Arab Emirates 30. 


Table prepared by Audrey D. Wilkes. 
Less than 1/2 unit. 


Table 3.—Pakistan: Imports of mineral commodities? 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


uminum: 
Oxides and hydroxides |... 
Metal including alloys: 
Scrap 


Chromium: 
Ore and concentrate 
Oxides and hydroxides 


See footnotes at end of table. 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


All from West Germany. 

China 2,204; United Kingdom 226; 
Japan 169. 

United Arab Emirates 5,679; West 
Germany 4,045; Saudi Arabia 


3,074. 

Bahrain 5,249; aes Arab Emirates 
499; U. S.S.R. 4 

Switzerland 993; West Germany 429; 
Japan 427. 


Australia 11: United Kingdom 4. 


China 39; West Germany 16. 
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Table 3.—Pakistan: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cobalt: Oxides and hydroxides _ _ _ _ _ _ _ 
e 
tte and speiss including cement 


Iron and steel: 


Castings and forgings, rough 


Lead: 
Ore e concentrate 


Semimanufactures 
Magnesium: Metal including alloys, all 
IGrmB ³·»ꝛi v ee 


Manganese: 
Ore and concentrate 
%G;§öÜ ³ 
Mercur 76-pound flasks _ 
Molybdenum: Metal including alloys, all 
forme value, thousands 
Nickel: 
Ore and 5 33 
Matte and gl als E EE ls ae a 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 


Silver: 
Va inchading alloys unwrought ~~ 
etal inc oys, unwrought 
ae and partly wroughhlt 0. — 
Ore and concentrate 
Metal including alloys, all forms 


See footnotes at end of table. 


1985 


150,415 


163 
5,847 
3,078 
3,498 


88,442 
474,852 
23,649 
17,162 
18,686 
14,611 


840 


8 BR 


2 
N 


— 
£5. 2 EBS o 


* 
e 
e 


E: 


— 
88 


1986 


13 


1,469 


147,210 


617 


United 
States 


49 
28,894 


Sources, 1986 
Other (principal) 


Belgium-Luxembourg 7. 


All from Japan. 
United “ager hay d 110; United 


Japan 65 Be 63; . 81; 

etherlan 

Ja 5,535; United om 1,244; 
1 1. 


Brazil 419; Australia 389; Liberia 309. 


United Arab Emirates 24,178; United 
VELO 16,084; West Germany 


United Kingdom 4,048; Canada 399. 

9 1,616; France 1, 409; Nor- 
way 1, 300. 

Canada 39,583; Bahrain 8,280; China 


4,132. 
Australia 8,238; Japan 743. 


Japan 22,019; West Germany 5,156. 

Ja 141 ,818; Australia 37,623; West 
rman 31, 545. 

France 16,817; Japan 5,846. 

All from J opan 

Re ding ETT E rea 7,924; Japan 6,309; 


ME XC Fran 45,282; Republic of Korea 

France 

West Germany 67 8; United Kingdom 
445; Turkey 278. 


All from Morocco. 
China 514; West Germany 245. 


Zambia 72; West Germany 45. 
U.S.S.R. 1, 116; United Kingdom 563; 
Zambia 431. 


United Kingdom 18. 

France 1. 

All from China. 

Cee 841, Alge pay ae Japan 354. 
Netherlands $61. 


Canada 537; Philippines 75. 

United Kingdom 148; Norway 83; 
West Germany 39. 

All from West Germany. 

Japan $11; West Germany $3. 


West Germany $71. 


ae 555; Belgium-Luxembourg 
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Table 3.— Pakistan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 > 
y 3 Other (principal) 
METALS —Continued 
Titanium: Oxides -_ 2,505 3,339 194 United Kingdom 1,941; West Ger- 
many 462; Japan 253. 
n: 
and concentrate |... s 1 -— All from Hong Kong. 
Metal including alloys, all forms 
value, thousands $568 $591 -- Netherlands $472; Hungary $78. 

Uranium and thorium: 

Ore and concentrate do... $132 $50 -- All from Australia. 

Metal including alloys, all forms 
gin do... $14 $18 _. China $9; Switzerland $4. 

c: 

Ore and concentrate... - -------- 1 ees 

Ml Lacu enm deme: 802 294 oe France 170; Belgium-Luxembourg 56. 

Metal including alloys 1115 

Unwroucht -------- 10,291 14.684 50 Spain in 5,116; U.S.S.R. 2,349; China 
Semimanufactures 18 114 x Spain 99. 
Other: 

Ores and concentrates... 178 424 — Australia 326; China 50. 

Oxides and hydroxides ... ($) EST 

Base metals including alloys, all forms 100 78 _. Hong Kong 31; China 30; Japan 15. 

INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
atural: Corundum, emery, pumice, 

MENT erga A nN Deere 788 936 169 Netherlands 409; China 197. 
Artificial: Co rundum 159 64 — France 20; Spain 18; Brazil 13. 
Dust and powder of precious and semi- 

precious stones incl diamond 
value, thousands $7 $8 -- United Kingdom $5; Italy $3. 
oe and polishing wheels and 
Spe ee panera a E oe 484 783 4 China 412; West Germany 132. 
pride -c conan ee 3,349 4,383 _. Canada 2,431; Singapore 1,647. 
Barite and witherite. |... 118 6 -. All from China. 
Boron materials: 

Crude natural borate s --— 77 -- All from Turkey. 

Oxides and acids |... 348 406 — China 345; Italy 47. 
Cement thousand tons 555 132 (3) arc 49; Japan 30; West Germany 
PATA 6.192 7.594 — Be jum Luxembourg 5,805; United 
Clays, crullee -- 85,837 65,845 8,194 United Kingdom 58,706 
Cryolite and chiolite.. |... _- 2 1 — All from Denmar 
Diatomite and other infusorial earth .. .. — 213 143 108 Netherlands 34. 

Feldspar, fluorspar, related materials 226 207 E tay 60; China 45; United Kingdom 
Fertilizer materials: Manufactured: 
Ammonia -.---------------— 14 24 10 United om 10. 
Nitrogenous - -- - ----------—— mE 65,481 = penal „756; 2E 24,025; 
Saudi Arabia 14 700. 

Phosph ati 428,247 654,981 570,048 2305 Germany 31, 47 4: Netherlands 

Unspecified and mixed 87,012 26,501 E Norway is 18 8.85 Finland aii 
Graphite, naturoellAalAl „ 238 959 -— ri Lanka 190 
Gypsum and plasterrnr‚ 182 (5) Mainly to ery 
Lime n Hog eu ee ee rn em 2 25,013 -- Italy 25,000. 

Magnesium compounds: Magnesite, crude 942 486 70 China 168; Netherlands 67; West Ger- 
many 
Mica: Worked including agglomerated 
splittinngßss 5 2 Q) Afghanistan 1. 
Nitrates, crude ~. — — -- ---------—- T 46 46 
Phosphates, erudle ----------- 200,843 147,975 _. All from Jordan. 
ents, mineral: Iron oxides and 
FFF 2,025 2,571 -— China 1,993; West Germany 435. 
e and semiprecious Stones other 
on 
Natural value, thousands $160 $162 -— Thailand $67; Hong Kong $32; 
Australia $24. 
Synthetic do... $6 $11 -— Austria $5; France $2. 
ite, unroested. - — - - ----------—- 117 ($) 
Salt and brinez—ʒ 143 (7) 


See footnotes at end of table. 
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Table 3.—Pakistan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
Á nd Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: Carbonate, 
manufactured __._________-_--— 118 51 P Caned Kingdom 27; West Germany 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 3,069 462 -- Italy 461. 
Worked - _-------------- 1,171 919 --  AllfromI tay 
Dolomite, chiefl 5 as 769 1,160 -- Italy 1,049; Norway 109. 
Gravel and crushed rock ________ ia 
and quartzite. — - - - ------ zc 19 — All from United Kingdom 
Sand other t metal- bearing 839 253 EM United Arab Emirates 175; United 
Kingdom 53. 
Sulfur: 
Elemental: 
Crude including native and by- 
product- ------------- 40,505 21,185 T Kowait 1485 7; Qatar 8,142; Afghani- 
stan 3,146. 
Colloidal, precipitated, sublimed — 1,629 851 -— United Arab Emirates 523; China 
194; Republic of Korea 78. 
Sulfuric acid. _. -- - ---------- 22 13 1 Norway 6; United Kingdom 5. 
one steatite, soapstone, pyrophyllite 8176 13,638 -- China 13,457. 
er: 
Crüdes 2 uoto eet 18,895 18,830 14 China 16,044; Singapore 2,180. 
Slag and dross, not metal- bearing 65 44 oem United Arab Emirates 42. 
MINERAL FUELS AND RELATED 
MATERIALS 
pant and men natural! 11.804 4,514 101 Singapore 4,403. 
EDO ae 8 681 2,132 18 Republic rof Korea 1,136; China 559. 
Anthracite and bituminous. __ _ —— 770,141 810,284 109,919 Australia 545,676; Canada 154,499. 
Lignite including briquets 
value, thousands E $11 -- All from West Germany. 
Coke and semicoke. - - --—--—-----—-—- 5 — All from United Kingdom. 
Peat including briquets and litter 9 CM 
Petroleum: 
Crude. thousand 42-gallon barrels — 31,055 26,933 E Saudi Arabia 18,353; United Arab 
Emirates 5,669; Iran 2,911. 
Refinery products: 
Liquefied petroleum gas 
value, thousands $5 TS 
Gasoline 
thousand 42-gallon barrels. — 855 8175 — Kuwait 872. 
Mineral jelly and wax . do- 75 76 — China 46; Iraq 17 
Kerosene and jet fuel do 3,931 4,051 Ene Kuwait 3,996 
Distillate fuel oil _____ do— 10,449 11.777 NAT from Kuwait. 
Lubricantss - do— 159 7 T oet Germany 22; United Kingdom 
Residual fuel oil _ _ _ -— do— - 7 66 RS China 59. 
Bitumen and other residues 
do... 21 3) — All from Italy. 
Bituminous mixtures... do- 3) 20 -- Austria 12; United Kingdom 8. 


1Table prepared by Audrey D. Wilkes. 
2May include platinum-group metals. 
SLess than 1/2 unit. 

*Revised to zero. 

5Unreported quantity valued at $4,000 


Unreported quantity valued at $275, 000 imported from the United States. 
"Unreported quantity valued at $273,000 mainly imported from Denmark. 


COMMODITY REVIEW 


Chromite.—Pakistan's modest chromite 
mining industry achieved a 20% increase in 
output of this important ferroalloying com- 
modity. It was the third consecutive year in 
which growth was recorded. Although 
monthly output declined following banner 


months in July and August, production in 
the waning months was ahead of the 1986 
pace. 

Copper.—The Metallurgical Construction 
Corp. a consortium of Romanian, Finnish, 
Swedish, and Chinese entities, submitted a 
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preliminary proposal in September and a 
detailed proposal in December offering to 
build on a turnkey basis a $303 million 
facility over a 3-1/2-year period to bring the 
Saindak copper deposit into operation. The 
facility’s design calls for the production of 
16,400 tons per year of blister copper which, 
at least at the outset, would contain about 
51,800 troy ounces of gold and 72,300 troy 
ounces of silver. Presumably, the latter 
metals would be recovered from the blister 
copper abroad, for the"proposal seemingly 
did not include installation of a copper 
refinery. The ore mined at Saindak would 
also provide an exportable molybdenum 
concentrate, while pyrite and magnetite 
components of the ore would be retained in 
Pakistan, either for local treatment or ex- 
port at some future time. The proposal was 
accepted by the Government of Pakistan, 
and at yearend, plans were in the offing for 
visits by a technical team to Chinese mines 
and metallurgical facilities. 

Gold.—Although there was no reported 
gold output in Pakistan through 1987, there 
is the opportunity for such output as a 
byproduct, almost a coproduct, with copper, 
if and when the Saindak copper complex 
comes on-stream with its projected annual 
output of 51,800 ounces. The gold would be 
recovered abroad from blister copper pro- 
duced at the Saindak facility, at least at the 
outset. 

During the year, the reported Karachi 
prices for gold advanced from $467 per 
ounce on January 1 to over $580 per ounce 
on December 31, an increase of 24%; these 
prices were 15.5% and 19.2%, respectively, 
above the London prices on those dates. 

Iron and Steel.—Company sources indi- 
cated that Pakistan Steel Mills Corp.'s Bin 
Qasim steelworks reached its rated capacity 
during 1987, presumably signaling that the 
facility passed the break-even point. For 
several years since the inception of oper- 
ations at the country's only integrated steel 
plant, output has reportedly been kept in 
check to avoid exceeding demand. A surplus 
was regarded as potentially damaging to 
the smaller, nonintegrated, private-sector 
Steel mills of the country and to the nation's 
rather substantial shipbreaking industry. 

The latter emerged during the late 1970’s 
and the early 1980's as a significant provid- 
er of scrap steel in Pakistan, a development 
that was paralleled in other Asian countries 
such as Bangladesh, China, the Republic of 
Korea, and Taiwan, which like Pakistan 
have the relatively low wages and large 
populations that are compatible with 
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the labor-intensive nature of the shipbreak- 
ing industry. 

However, in 1987 spokesmen for Paki- 
stan’s shipbreaking industry expressed 
their belief that the increases in output by 
Pakistan Steel had resulted in substantial 
overcapacity in the country. They said their 
industry was in a decidedly disadvanta- 
geous financial position with respect to both 
Pakistan Steel and the several steel reroll- 
ing plants that operate largely on imported 
scrap in the traditional forms. The Pakistan 
Ship Breakers Association alleged that this 
relatively poorer position was primarily 
the result of what they viewed as inequita- 
ble import duties and sales taxes. These 
charges, the shipbreakers said, had av- 
eraged 1,200 rupees (about $72) per ton over 
the past 3 years, for their members com- 
pared with only 41 rupees (about $2.50) per 
ton for the scrap rerollers. 

The shipbreakers suggested that the duty 
structure was unfavorable not only for their 
industry, but for Pakistan Steel and the 
steel remelters as well, in comparison with 
scrap rerollers. They noted that the number 
of shipbreaking firms had declined from 200 
to 70, and that the labor force employed had 
dropped from 30,000 to 20,000. 

When the Government did not respond to 
the industry’s formal presentation of its 
views, the Ship Breakers Association called 
a complete strike in late June which, it was 
claimed, led to a loss of 300,000 rupees per 
day for the industry as a whole. The overall 
effect of the industry's unsatisfactory eco- 
nomic situation and of the strike remained 
to be assessed at yearend, but assuredly 
there was a direct loss to the economy not 


only from the industry’s lack of activity, but 


also from the lay off of 10,000 workers. 
Longer term effects could well include the 
loss of a once-prosperous industry. 

Silver.—As in the case of gold, Pakistan 
through 1987 had no officially recorded 
mine production of silver, but should the 
Saindak copper project come into operation 
at its rated capacity, a production of over 
72,000 ounces of silver annually can be 
expected. Recovery of silver at the outset of 
the Saindak project would be out of the 
country, where the gold- and silver-bearing 
blister copper would be refined. 


INDUSTRIAL MINERALS 


Cement.—At yearend, there were eight 
private-sector cement companies in Paki- 
stan, each with a single plant. The public 
sector State Cement Corp. of Pakistan (Pvt.) 
Ltd., had 13 separate operating units, in- 
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cluding 2 that had 2 plants each. The pri- 
vate-sector companies, with their plant 


Company 


Anwarzaib Cement Industry ______________ _ _ 
Attock Cement Ltd. 


Dadabhoy Cement Ltdl - 
Fecto Cement 
Galadari Cement Ltd _______________-_____ 
Pakland Cement LtlIlIlooldldſd 
Sarela Cement Ltd _________________~_____ 


NA Not available. 


The operating units of the State Cement 
Corp. and their plants, with kiln capacities 


— oe — — oe ae q oe me ee oe ae — — oe om — oe ow oe em om om oo @ «ow «= 


Maple Leaf Cement Factory Ltd 
Mustenkam Cement Ltd 


NA Not available. 
1Due on-stream by or before 1988. 


The aggregate listed kiln capacity of the 
plants listed was 7, 492, 000 tons excluding 
the Galadari Cement Ltd. plant in the 
, private sector and the D. G. Kahn plant in 
the public sector. | 

Rather curiously, official Pakistan; Gov- 
ernment statistics on cement production 
listed output by only 18 "reporting facto- 
ries" during 1987, a number difficult to 
reconcile with the foregoing list of plants. 
Official production data were revised in the 
February 1988 issue of the Monthly Statisti- 
cal Bulletin not only for 1986, but for years 
back to the second half of 1984, to incorpo- 
rate data for additional plants. In the revis- 
ed array, the results for July 1984 through 
June 1985 included figures for 14 plants (18 
prior to revision), the figures for July 1985 
through June 1986 incorporated data for 17 
plants (14 prior to revision), and the results 
for July 1986 through December 1987 in- 
cluded data for 18 plants (14 prior to revi- 
sion). It would appear that further increases 
in the number of facilities canvassed will be 
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locations and available information on kiln 
capacities, were as follows: 


: Kiln capacity 
Plant location (thousand tons) 
CNRC 50 
Hub ChoẽwW ki 600 
OP c e e s cec one) 330 
Kalu Kohar __________________ 300 
^l 2l so a et 600 
Hub Chowki iii NA 
Dhabél ͤ A 330 
pet a ee ee 8 15 
were as follows: 
TN Kiln capacity 
Plant location (thousand tons) 
, ee ee og 210 
Al S e AAA yl Er 450 
Jhelum n 540 
FF 00 
OPI... csl 
Dera Ghazi KRä ann NA 
Kohat- as a lh So 800 
derabad _________________ 300 
a ee geek esa 8 630 
Dando .. . 61 
J 8 170 
Daud Kell 1171 
/CõCõĩw ( E EE 300 
Iskanderabad _________________ 30 
Hyderabbaſloldal 1.080 


necessary in order to achieve complete re- 
porting, and the increases could be substan- 
tial, depending upon which installations 
have not been counted. 

Cement stocks in Pakistan remained 
quite small relative to total demand: at 
yearend 1986, they totaled only 157, 000 
tons. Monthend stocks through the year 
averaged only 145,000 tons, fluctuating be- 
tween a low of 114,000 tons (April 30) and a 
high of 175,000 tons (June 30). At yearend, 
stocks totaled 171,000 tons. 

Fertilizer Materials.—Agriculture has re- 
mained the largest industrial sector in Pak- 
istan in terms of gross national product, 
gross domestic product, employment, and 
export earnings. With the population at 99 
million and growing at 3% per year, the 
Government has directed considerable at- 
tention to the nation’s fertilizer industry, a 
key to sustaining agricultural output. 

At yearend 1987, the country had nine 
chemical fertilizer plants in operation, five 
producing urea only, one producing ammo- 
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nium sulfate, two producing single super- 
phosphate, and one producing ammonium 
nitrate, urea, and nitrophosphate. These 
plants, with their yearend 1987 rated annu- 
al capacities, were as follows: National Fer- 
tilizer Corp. Ltd.'s (NFC) Pak-Saudi plant at 
Mirpur Mathelo, 256,000 tons nitrogen in 
urea; NFC's Pak China plant at Haripur, 
44,000 tons nitrogen in urea; Exxon Chemi- 
cals (Pvt.) Ltd.'s Daharki plant, 118,000 tons 
nitrogen in urea; Dawood Hercules Chemi- 
cals Ltd.’s Chichoki Mallian plant, 160,000 
tons nitrogen in urea; Fauji Fertilizer Co.'s 
Sadiqabad plant, 262,000 tons nitrogen in 
urea, NFC's Pak American plant, 19,000 
tons nitrogen in ammonium sulfate; NFC's 
Lyallpur Chemicals plants at Faisalabad, 
3,000 tons P. O, in single superphosphate, 
and at Jaranwala, 13,000 tons P.O; in single 
superphosphate; and NFC's Pak-Arab plant 
at Multan, 117,000 tons nitrogen in ammo- 
nium nitrate, 41,000 tons nitrogen in urea, 
and 70,000 tons nitrogen in nitrophosphate. 
Additionally, Pakistan Steel Mills at Kara- 
chi had the capacity to produce 4,000 tons of 
nitrogen in ammonium sulfate as a byprod- 
uct of its steel operations. 

Actual 1987 output of products on a gross 
weight basis (1986 results in parentheses) 
was as follows: ammonium nitrate, 372,934 
(405,808; ammonium sulfate, 90,296 
(92,127); nitrophosphate, 316,890 (816,793); 
superphosphate, 103,464 (106,880); and urea, 
1,994,993 (1,888,450). Thus, although the 
output of urea advanced by 5.696, produc- 
tion of nitrophosphate was only a few tons 
above the 1986 level, and production of the 
other three products fell. Nonetheless, the 
gain in ammonium nitrate more than com- 
pensated in terms of total nitrogen content. 
Plant-by-plant details on urea output indi- 
cated that three of the urea-only plants 
produced in excess of design capacity, the 
Exxon facility operated at capacity, and the 
Haripur plant (urea only) and Multan plant 
(urea works) fell slightly short of design 
capacity. 


MINERAL FUELS 


In 1987, natural gas, all domestically 
produced, accounted for 63.1% of Pakistan's 
total primary energy production of about 
18.2 million tons, standard coal equivalent 
(SCE), far ahead of the 15.2% provided by 
petroleum, the 12.3% provided by hydro- 
electric and nuclear powerplants, and the 
9.3% supplied by commercial solid fuels. 
The 1987 level of energy production was 
nearly 8.6% above that of 1986, when natu- 
ral gas provided 65.1% of the total; petrole- 
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um, 16.3%; hydroelectric and nuclear 
powerplants, 10.3%; and commercial solid 
fuels 8.3%, from a total (revised) of 16.9 
million tons SCE. In 1986, the most recent 
year for which complete energy-materials- 
consumption figures were available, domes- 
tic energy sources accounted for almost 
65.9% of total energy consumption (exclud- 
ing bunker loadings) of 25.6 million tons 
SCE. Of this total, natural gas accounted for 
42.9%; liquid fuels, 41.6%; commercial solid 
fuels, 8.7%; and hydroelectric and nuclear 
electricity, 6.8%. In terms of SCE, about 
26% of the liquid fuels consumed was pro- 
duced domestically, whereas almost 63% of 
the commerical solid fuels consumed came 
from Pakistan’s mines. 

Coal.—An increase of 20.7% in coal out- 
put significantly raised that commodity’s 
share of total Pakistani energy production. 
The change was in line with the national 
policy to reduce reliance on imported fuels. 

Natural Gas.—During 1987, data was 
published on Pakistan’s natural gas re- 
serves as of July 1, 1986. Proven reserves 
were stated to be 11,445 billion cubic feet, or 
nearly 66% of the reported “original re- 
serves.” The resources total was distributed 
by gasfield as follows, listed in descending 
order of quantity, in billion cubic feet (fig- 
ures in parentheses represent each field’s 
original reserves): Sui, 4,838 (8,624); Pirkoh, 
3,179 (3,470); Mari, 2,561 (44,084); others 
(Meyal, Khandot, Dhuenal, and Toot), 867 
(1,088). The Dhulian, Hundi, and Sari 
Fields, with a collective original reserve of 
218 billion cubic feet, were reported essen- 
tially to be depleted as of July 1, 1986. No 
reserve figures were provided for 14 other 
gasfields that have been identified. 

Petroleum.—Pakistan’s petroleum indus- 
try recorded output gains in both the pro- 
duction of crude oil and refinery products; 
however, the gain in refined oils, based in 
large part upon imported crude, was larger 
than that for domestic crude output, thus 
reflecting a growth in crude oil imports. 
This was clearly preferable to importing 
higher unit value refinery products. It was 
not as desirable from the viewpoint of 
Pakistan's foreign exchange situation as 
would have been a refinery increase based 
on domestic crude. The 1.1% growth in 
domestic crude oil output fell short of gov- 
ernmental hopes but at least was a shift in 
the desired direction. The glut of crude oil 
and attendant reduced prices on world mar- 
kets worked in Pakistan's favor. 

Information released by the Ministry of 
Petroleum and Natural Resources on field- 
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by-field crude oil production for July 1, 
1986, to March 31, 1987, indicated that 
Dhurnal Field remained the country's lead- 
ing producer, accounting for 36.6% of total 
output of Pakistan's 14 operating fields 
during that period. Other leading fields and 
their shares of the total, were Leghari, 
19.7%; Tando Alam, 9.2%; Khaskeli, 8.6%; 
Meyal, 8.396; Mazari (in its first appearance 
among producers), 5.9%; Dhabi, 5.5%; and 
Toot, 3.9%. The remaining 2.3% was from 
Balkassar, Joyamir, Ghotana, Dhulian, 
Finkassar, and Khuar (listed in order of 
volume of output). Of these minor produc- 
ers, Ghotana, with 52,000 barrels, was in its 
first year of production, whereas Khuar, 
with only 3,000 barrels, has been in oper- 
ation since 1915. In July 1987, the Chak 
Naurang Field at Chakwal was inaugur- 
ated, raising the number of operating fields 
to 15. At least seven more fields were listed 
with reserves, but these were not yet opera- 
tional. They included Mazari South, Nari, 
Tajedi, Turk, Liari, Halipota, and Tando 
Muhammad Khan Taluka, and there were 
additional possible commercial oil finds at 
Thora, Sono, Chatana, Chak Naurang, and 
Lashari (South), all in the Sunghar and 
Wassi concession blocks near Hyderabad, 
and at Ghanghoo in the Bohin concession 
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block. 

Data of the Ministry of Petroleum and 
Natural Resources covering the fiscal year 
ending June 30, 1986, and the 9 months 
ending March 31, 1987, indicated that the 
transport sector of the economy consumed 
48.3% of the petroleum products used in 
Pakistan during that 21-month period. Pow- 
er generation used 14.2%; the industrial 
sector, 13.4%; households, 11.3%; the agri- 
cultural sector, 3.4%; and other government 
agencies (presumably including a variety of 
uses), the remainder. Comparison with data 
for the fiscal year ending June 30, 1981, 
shows declines in the shares of total use by 
the transport, agriculture, household, and 
government-agency sectors, and increases 
in the shares of use by industry and power 
generators. In terms of annual product 
consumption, there was an increase of 64% 
between the fiscal year ended June 30, 1981, 
and that ended June 30, 1986. Based on the 
9-month data released, the projected con- 
sumption increase for the fiscal year ending 
June 30, 1987, was very small. 


1Senior foie mineral specialist, Division of Interna- 
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The Mineral Industry of Peru 


By Pablo Velasco! 


The Peruvian mineral sector faced con- 
tinued rising operational costs, labor prob- 
lems, terrorism, high inflation of 115%, and 
increased difficulties in obtaining foreign 
currency to import supplies and spare parts. 
After being frozen for almost 2 years, the 
exchange rate for the mining sector “dolar 
minero," one of the several exchange rates 
existing in the country, was increased from 
about 16 intis per US$1.00 in early 1987 to 
40 intis per US$1.00 in December 1987. 
The official exchange rate dropped 65% in 
the last quarter of 1987 from 20 intis per 
US$1.00 in October to 38 intis per US$1.00 
in December. However, despite these 
changes in foreign exchange rates, that 
applicable to the mineral sector was behind 
the country's inflation rate. 

State-owned companies such as Minero 
PerG Comercial S.A. (Minpeco), Empresa 
Minera del Centro del Perú S.A. (Centromín 
Perú), Empresa Minera del Perú S.A. (Min- 
ero Perú), Empresa Minera del Hierro del 
Perú S.A. (Hierro Perú), etc., have benefited 
from local-currency financing by state- 
controlled financial institutions and from 
other inflows of fresh capital. Most private 
sector mining companies were able to 
end the year with weak-to-moderate after- 
tax earnings. Several small mines suspend- 
ed operations for lack of working capital, 
new equipment, supplies and spare parts. 

Peru by tradition is a mineral producing 
and exporting country. The mineral sector 
contributes approximately 10% to the coun- 
try's gross domestic product, earns about 
50% of the total export revenues, and is 
considered the backbone of the economy. 
Mining greatly contributes to the national 
integration and regional development by 
offering work opportunities, establishing ac- 
cess roads, and bringing in educational and 
health services. The mineral sector, there- 


fore, has a direct impact on the country's 
economy. In 1987, Peru ranked 2d in silver 
and bismuth production after Mexico, 3d in 
zinc, 6th in lead, and 10th in copper. 
Government Policies and Programs.— 
The most important mineral legislation 
issued during the year concerned the mar- 
keting of minerals and metallurgical prod- 
ucts. In May, Supreme Decree 005-87- 
EM/DGM was signed by the Peruvian Gov- 
ernment. This decree gave the state market- 
ing company, Minpeco, the right of first 
refusal in mineral sales contracts. In ac- 
cordance with this decree, all Peruvian 
mineral producers and/or metal traders 
had to comply with a series of obligations, 
which created great concern in the mineral 
sector. However, in August, after strong 
opposition from the mineral sector and the 
Mining Society, the Government signed Su- 
preme Decree 008-87-EM/DGM. This edict 
partially canceled Minpeco's right to first 
refusal, allowed Peruvian mineral produc- 
ers to issue tenders for the sale of their 
mineral products abroad but allowed 
Minpeco to buy such tenders, and gave 
Minpeco the option to buy the mineral 
production as long as the commercial and 
financial terms were competitive. The de- 
cree also authorized the Central Reserve 
Bank (CRB) to buy directly or through 
Minpeco the silver contained in all ore 
concentrates and metallurgical products to 
be exported. Moreover, it authorized the 
CRB and Minpeco to enter international 
markets to buy silver with CRB financial 
resources. In addition, all silver producers 
were allowed to carry out hedging oper- 
ations not to exceed 25% of their total 
production, providing that these were guar- 
anteed with the sale of their own produc- 
tion. These modifications were well received 
by the mineral sector. At yearend, the 
Government also issued a series of provi- 
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sions to revitalize the small- and medium- 
size mining companies through reschedul- 
ing and refinancing their debts. 

In the mineral fuel sector, the Govern- 
ment approved Law 24782 making signifi- 
cant changes in Peru's petroleum law. All 
new contracts will provide for an explora- 
tion phase of up to 6 years, including a basic 
4-year period divided into two stages with a 
possible 2-year extension. The maximum 
duration of oil contracts, including both 
exploration and production phases, remain- 
ed 30 years. Contracts for the development 
and production of nonassociated natural gas 
could not exceed 40 years. The creation and 
growth of the domestic market, the invest- 
ment recovery period, and the feasibility of 
any export project had to be taken into 
account when setting the period for gas 
contracts. Exploration blocks for both oil 
and gas would be a maximum of 1 million 
hectares in the jungle regions, 500,000 
hectares in the highlands, 400,000 hectares 
in the continental shelf, and 200,000 hec- 
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tares on the coast. One-half of such areas 
was to be returned to the Government upon 
transition from the exploration phase to the 
production phase. 

A contractor could be assigned as many 
as three blocks and through af Supreme 
Decree, a fourth block. In the case of con- 
tracts involving the construction of a major 
gas or oil pipeline and related facilities, 
contractors were required to offer Petróleos 
del Perú (Petroperú), the state-owned petro- 
leum company, no less than 5096 of the 
investment; the latter may or may not 
accept participation. At the end of the 
contract period, all pipeline installations 
and related facilities could be transferred to 


Petroperũ at no cost. 


The new law stated that the CRB would 
guarantee to foreign contractors the avail- 
ability of foreign currency required. The 
new law also gave priority to the construc- 
tion of catalytic cracking units or other 
alternate processes in the Pampilla and 
Iquitos refineries. 


PRODUCTION 


According to statistical information re- 
leased by the Peruvian Ministry of Energy 
and Mines, the country's mining industry 
overcame serious difficulties, to register 
increases in production in 1987. Metal out- 
put was up despite operational problems 
and strikes at major state producer Centro- 
mín Perú, private copper producer South- 
ern Peru Copper Corp. (SPCC), Hierro Perá, 
and private zinc producer Empresa Minera 
San Ignacio de Morococha S.A. (San Ig- 
nacio). Some medium and small mines suf- 
fered production setbacks as a result of a 
shortage of supplies and spare parts. 

Copper production increased more than 
2%. On a sector-by-sector basis, the output 
of the large mines rose by 2%, the medium 
mines by 4%, and the small mines by 1%. 
Production of copper from state mining 
companies also increased more than 2%. 
During 1987, the main copper producers in 
Peru were SPCC, Empresa Minera Especial 
Tintaya S.A., Centromin Perá, Cía. Minera 
Pativilca S.A., Cía. Minera Condestable 
S.A., Cía. Minera Raura S.A., and Sindicato 
Minera Pacococha S.A. 

Lead production increased by 5% to al- 
most 204,000 tons. Centromín Perú, in par- 
ticular, increased lead output by 14%, while 
the medium mines registered a drop of 2%, 
and the small mines increased by 9%. State 
producer Centromín Perú and private pro- 
ducers Cía. Minera Milpo S.A., Cía. Minera 
Atacocha S.A., Cía. Minera Santa Luisa 


S.A., Sociedad Minera El Brocal S.A., Cía. 
Minera Huarón S.A., Raura, San Ignacio, 
and Corp. Minera Nor Perú S.A. were listed 
as the major lead producers in Peru in 1987. 

Zinc production in 1987 increased 3%. 
The large-scale mining sector increased out- 
put of concentrates by 12%. The medium 
mines suffered a 4% drop in output, due 
mainly to lower production by San Ignacio, 
whose San Vicente Mine was paralyzed by a 
30-day strike during the last quarter. Other 
companies that experienced an output drop 
were Milpo, Raura, Cía. Minerales Santan- 
der S.A., and Santa Luisa. Small mines 
increased output by 996. Zinc production at 
Centromín Perú was up by 12%. Other 
major zinc producers during the year were 
Cía. Minera Perubar S.A., Atacocha, Cía. 
Minera Volcán S.A., and El Brocal. 

Total silver production in Peru rose by 
7%, with the large mines sector increasing 
output by 12%. Increased silver production 
was also recorded by the medium (4%) and 
small mines sectors. 

State mining companies increased pro- 
duction by 14% and accounted for 26% of 
domestic silver output. The main silver 
producers were Centromín Perú, Cía. de 
Minas Buenaventura S.A., Cía. de Minas 
Orcopampa S.A., Cía. de Minas de Arcata 
S. A., Huarón, Nor Perú, SPCC, Cía. Minera 
de Caylloma S. A., and Santa Luisa, in order 
of output. 

Iron ore production remained stable de- 
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spite the work stoppage at Hierro Perü ed 7.596 to about 263,200 troy ounces. 
during the second half of 1987. The general Total crude oil output in 1987 dropped 8% 
weak market caused by lower world steel to 60 million barrels (163,644 barrels per 
production and new mine capacity made the day), in response to lower world prices. 
situation more difficult for Hierro Perú in Natural gas production was approximately 
international trade. 50 billion cubic feet, the same level achieved 
Tin production from the country's sole in 1986. The interior jungle areas contribut- 
producer, Minsur S. A., reached almost 5,800 ed 64% of the total, followed by the coastal 
tons, a 9% increase. Gold production declin- areas, 21% and the continental shelf, 15%. 


Table 1.—Peru: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Antimony: 
Mine output, Sb content ______________ ! 718 672 594 *610 590 
Metal) eC H"— — — 823 372 377 359 2318 
Arsenic, whites 1,009 1,090 1,257 1,278 31.221 
Bismuth: 
Mine output, Bi content ______________ 678 650 785 *680 460 
MOBIL Lo ß 526 651 738 605 2413 
Cadmium: 
Mine output, Cd content 897 674 579 468 2461 
%/ĩ⁰˙“Vrõ˙Ü˙wö A- K Eua i 451 390 420 387 335] 
orn 
e output, Cu content 818,780 853,927 891,832 897,364 2406,430 
sray (Cu content) - ---------------- 2,491 2,535 2,539 2,284 22,078 
e 
C s eee Se 258,805 298,806 326,592 286,167 2286,575 
Rofhned. . em 161,369 188,571 226,181 225,614 3218,965 
as Electrowon ___________________ 33,008 81,450 21,434 21,533 21,500 
Mine output, Au content troy ounces... 168,534 187,406 212,870 284,373 2263,186 
Metal 22 hp ha mme do... 72,189 79,784 84, 653 84,074 264,977 
Haie... 88 kilograms 2,704 2,908 3,863 8,888 23,890 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 4,287 3,979 4,892 5,036 35,019 
" J content --------------—-— do... T2 898 12.663 3,290 8,856 33,358 
etal: 
CCC ( do. ... 118 T4 163 216 3192 
Ferroalloys ------------------- 320 zE 8 Sm Seta 
Steel ingots and castings thousand tons. 299 r387 397 487 2502 
Semimanufactures do- 243 346 304 377 2408 
Mine output, Pb content 207,350 193,652 201,460 194,878 2203,950 
— — C A PR 67,662 70,192 81,895 66,417 266,421 
, mine output, Mn content "—- 213 834 119 
Molybdenum, mine output, Mo content 2,642 2,974 8,807 9,484 33,358 
m metal, refined kilograms_ _ 19,514 20,758 14,506 12,035 311,438 
ver: 
Mine output, Ag content 
thousand troy ounces... 50,477 53,080 58,230 61,916 366.052 
Metal, refined „ do... 24,814 26,885 24,159 21,442 220,717 
Tellurium metall. kilograms_ _ 15,806 14,066 15,007 9,836 27,317 
Tin, mine output, Sn donteni C 2,808 3.314 8,807 4.817 25,263 
n, mine output, W content 762 699 771 742 4664 
Zinc: 
Mine output, Zn content 491,668 465,890 523,484 597,516 2612, 477 
TÜ AAA ie 153,966 148,872 162,904 155,882 2145,092 
INDUSTRIAL MINERALS 
III es 111,117 46,323 21,661 9,945 10,000 
Boron materials, crude (borates |...  . _ 10,000 10,000 10,000 222,557 20, 000 
Cement, hydraulic? ________ thousand tons 1,965 1,869 11,757 72,128 2,000 
hak rM E E EERE A E A E NEETA 470,000 470,000 470,000 470,000 470,000 
Bentonite EE APSA A ats EAEE A ten 15,110 12,971 2,017 33,080 30,000 
Pire clay 3s ee a 4,448 5,601 4,805 *5,000 5,000 
Fi Se et nus 1,000 210 6,328 5,000 
Common clů ~~. --.~-___--_ 225,917 269,123 115,588 406,587 400,000 


See footnotes at end of table. 
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Table 1.— Peru: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987? 
INDUSTRIAL MINERALS —Continued 
Diatomite ______§_§___ ~~ 13,698 7,411 14,854 10,390 14,500 
C ³⁰¹ꝛA˙¹⅛ 6m ..... r 2,509 3,225 -— 19,467 10,000 
Gypsum, crujlee9ꝙ f 77,143 66,722 28, 640 172,619 150, 000 
1ĩͥͤ ˙ð 8 35, 000 35, 000 35, 000 35, 000 85,000 
ôöĩÜ ino eei D a ede 550 550 550 550 550 
Nitrogen: N content of ammonia ------—-—- 85,000 85,000 85,000 85,000 85,000 
Phosphates, crulee9ꝙß 2,510 12,694 12,216 18,250 219,215 
Salt, all types 149,832 253,027 204,992 399,387 400,000 
Stone, sand and gravel 
Stone: 
Dolomite — — 2 —-- -- -----------—-—— 11,900 4,565 1,685 9. 2,000 
Flags torre . m ot 461,166 400,000 
Limestone _________ thousand tons 1,276 1,906 2,031 2,935 2,500 
oe JJ “o 6,179 5,396 1.550 un era 
9 and quartzite (crushed)... —- - ---—- 2,308 2,465 2,150 2, 200 2,000 
Shell, marl... 222222222 — M mee 5,431 5,000 
Slat unmute LUE 18,000 18,000 18,000 18,000 18,000 
Travertine _ —— _-__~__~____________ NN are mae 4,082 4,000 
Sand and gravel: 
Construction thousand tons. . 2,583 2,421 1,902 8,034 2,500 
Silica sand ... ~~~ ~_____ do— 52 2 99 60 
Sulfur: 
Elemental: 
Native oh ee e ETE 100 100 100 100 100 
Bypreduct of metallurgy ----------- 64,709 64,256 68,145 66,300 66,000 
Sulfuric acid, gross weight... .. 200,359 199,481 182,081 207,190 200,000 
Talc and related materials: 
Tale unus K 8 195 510 500 1,754 1,500 
Pyrophyllite -------------------—-- 5,037 8,728 es 7,354 7,000 
JAA 5,532 9,238 500 9,108 8,500 
MINERAL FUELS AND RELATED MATERIALS 
pen black en ͤk ] AA ene eus 2,154 5,329 5,949 5,439 5,000 
Anthracite, run-of-mine |. LL LL cc 120,000 . 84,000 92,150 *90,000 90,000 
Bituminous, run- f- mine i s 46,310 €40,000 40,000 
z p 120,000 84,000 139,060 *130,000 130,000 
Coke, all t OMM UNE NICE UR MEN 10,000 10,000 10,000 10,000 10,000 
Gas, natur 
Gross million cubic feet 42,100 45,484 47,256 50,012 49,279 
Marketed? _________________ do. ... 22,000 22,000 22,000 22,124 18,440 
Natural gas liquids: 
Natural gasoline and other 
thousand 42-gallon barrels... 53 190 249 240 2299 
Propanee do- 6 49 81 69 265 
Butane- - ----------------—- do- 3 6 6 6 29 
„„ eee cu do- -- 62 245 336 315 2373 
Petroleum 
Crüde-- do- 62,454 67,374 68,788 64,800 259,730 
Refinery products 
Gasoline, motor do... 10,835 11,539 11,627 11,702 311,653 
M -connerie do— 2,718 2,654 2,377 2,551 32,269 
Distillate fuel oil do— 9,591 12,020 12,389 10,577 210,831 
Residual fuel oil .. do— _— 21,637 26,617 25,652 27,441 229,675 
Lubricants... _ do_ __ — 57 63 58 61 263 
Liquefied petroleum gas do... 1,170 1,429 1,407 1,577 31,620 
Asphalt — o eese do. ... 178 212 271 333 2262 
Refinery fuel and losses do... 596 386 537 1 24 
Other nnus sc eee do... 2,090 1,074 1,536 1,131 31.079 
lotal Enn do- 54,896 62,214 62,207 62,314 361,818 
*Estimated. Preliminary. Revised. 


1Table includes data available through Aug. 28, 1988. Where appropriate, data have been revised to conform with that 
Minas, Lima, 1986, 167 tables. Production 


reported in Anuario de la Minería Perú, 1977-85, Ministerio de 


rgía y 
figures for 1986-87 do not necessarily reflect recoverable metal content as do those for prior years. 


? Reported figure. 
Output reported by Empresa Minera del Centro del Perú S.A. 


*Excludes spo 
(revised); and 198 


5Includes hexane. 


iur ppredueon as follows, in tons: 1983—27,024; 1984—62,121; 1985—44,311 (revised); 1986— 55,496 
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TRADE 


Export volumes of all major metals ex- 
cept gold and zinc increased. The value of 
mineral exports rose by 9% to $1.2 million, 
due mostly to the unexpected increase in 
metal prices during the last months of the 
year. Nonfuel minerals accounted for 46% 
of the total value of mineral exports. Cop- 
per alone represented almost 2096, while 
lead (mainly due to the silver content in 
concentrates) and zinc accounted for 10% 
each. Exports of silver, iron ore, gold, and 
other metals accounted for the remaining 
share. 

Domestic gold sales by the Banco Minero 
amounted to 164,000 troy ounces, of which 
85% was sold to the CRB to increase its 
international reserves. The rest was sold to 
local jewelers and dentists. The Govern- 
ment in 1987 authorized temporary imports 
of about 70,000 ounces of refined gold to 
satisfy the increased domestic demand. Le- 
gal exports of silver dropped by 2396 to 14.4 


million troy ounces due to an increase in 
domestic consumption. Centromin Perú’s 
sales of silver in domestic markets increas- 
ed by 243%, reaching more than 7 million 
ounces. 

Because of declining domestic production, 
Peru stopped exporting crude oil. It import- 
ed crude for the first time since 1974, with 
an initial shipment of about 2 million bar- 
rels of light crude oil. Imports of refinery 
products also increased, while exports of 
refinery products dropped. 

Minpeco's “silver lawsuit" in the U.S. 
District Court for southern New York con- 
tinued at yearend. In 1987, Minpeco obtain- 
ed $55 million through settlements with 
Banque Populeire Suisse, E. F. Hutton, 
Merrill Lynch, and Prudential Bache. 

The average foreign exchange rates in 
1986 and 1987 were 17.76 and 31.40 intis per 
US$1.00, respectively. 


Table 2.—Peru: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Oxides and hydroxides tum 
Metal including alloys, semimanu- 
facturess LLL ccc coL 18 
Chromium: Ore and concentrate Eie 
e 
and concentrate 49,755 
Metal including alloys: 
Unwrought t 59,181 
Semimanufactures 8,302 
Iron and steel: | 
Iron ore and concentrate excluding i 
roasted pyrite .... thousand tons 1,259 
Metal: 
Fe M] 26 ieee EN 88 
Steel, primary form 2,998 
Semimanufactures: 
Bars, rods, angles, shapes, sec 
tions JJ 51 
Universals, plates, sheets 7,353 
Hoop and stri r: d 1 
Rails and accessories 1 
F st 16 
Tubes, pipes, fittings _____ 189 
Castings and forgings, rough 1,074 
Ore and concentrate 234,577 
Oxides -——-—----—------——-—- 1,294 
| Metal nauding alloys: 
nwrought______________ 58,035 
Semimanufactures 8 
Nickel: Ore and concentrate |... ... 1,555 


See footnote at end of table. 


Destinations, 1984 


1984 : 
oaa Other (principal) 
5 i All to Chile. 
1 c Do. 
822 eu Do. 
94,297 T Japan 73,011; Spain 2,794; West 
rmany 1,976 
112,753 17,369 Ja a 24,693; United Kingdom 
10,141 4,730 Costa Rica 1,749; Colombia 1,124. 
3,925 25 Republic of Korea 1,696; Japan 
1,280; Netherlands 517. 
729 PET POUR 480; Chile 184; Ecuador 
158 __ All to Venezuela. 
4 __ Bolivia 3; Chile 1. 
28 me Bolivia 24; Colombia 4. 
743 = Colombia 728; Venezuela 18; Bo- 
livia 2. 
2,888 Eu Chile 1,690; Bolivia 955; Colom- 
bia 154. 
240,124 67,385 Belgium-Luxembourg 80,139; Ja- 
pan 50,414. 
708 AA Venezuela 270; Colombia 248; 
Chile 74. 
9 13,7 "1 Italy 12,000; Portugal 8,704. 
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Table 2.—Peru: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1983 


1984 


Destinations, 1984 


Commodit i 
" pases Other (principal) 
METALS —Continued 
Silver: 
Ore and concentrate? 
value, thousands $3,446 $7,090 $778 West Germany Dos Belgium- 
Luxembourg $2,89 
Metal including alloys, unwrought 
and partly wrought _ _ _ __ do— $256,540 $195,990 $130,154 irt 5 $25,635; Brazil 
Tin: 
Ore and concentrate 567 3,229 2,502 Mexico 464; West Germany 263. 
Metal including alloys: 
Unwrought ttt. 2 3 — Ecuador 2; Chile 1. 
Semimanufactures 68 13 -. Guatemala 10; Venezuela 2; 
Panama 1. 
Titanium: Oxide s 1 ZAN 
Tungsten: 
Ore and concentrate 1,249 1,836 963 West Germany 191; Japan 182. 
Metal including alloys, all forms 
- value, thousands ae $4 _. All to Chile. 
inc: 
Ore and concentrate 694,406 761,749 33,212 Ja = 055; Belgium-Luxem- 
urg 1 49, 064; France 62,598. 
Oxides _-_________-_____ _ 378 879 773 West Germany 35; Chile 22. 
Metal including alloys: 
Unwrought______________ 151,042 128,808 30,904 Japan 27,131; Venezuela 16,465. 
T Semimanufactures 4 304 TM Bangladesh 301; Chile 3. 
er: 
Ores and concentrates -- 2,287 3,508 45 United Kingdom 1,026; Chile 
792; Belgium-Luxembourg 583. 
Oxides and hydroxides x 1 __ All to Bolivia. 
Ashes and residues 14,657 16,035 8 Be gium: ee 10,000; 
Australia 000; Canada 9b. 
Base metals including alloys, all forms 1,906 1,557 432 Netherlands 322; U.S.S.R. 140. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 5 11 cons Bolivia 9; Chile 1; Ecuador 1. 
Asbestos, crude |... ---------—-—- 45 30 - Chile 20; Bolivia 10. 
Barite and wither ite 57,861 43,291 38,641 Venezuela 3,630; Chile 1,020. 
Boron materials: 
Crude natural borates _ 1,224 3,367 mi Brazil 3,096; Chile 271. 
Oxides and acid 269 65 E Venezuela 62; Ecuador 3. 
C c. occi 4,778 4,160 M All to Chile. 
Clays, cruldlee 249 2,528 ui Do. 
Diamond: Gem, not set or strung 
value, thousands $5 $3 81 West Germany $2. 
Diatomite and other infusorial earth .. _ — 10 11 oe All to Chile. 
Fertilizer materials: 
Crude, n. es 763 2, 330 18 ine 2,006; Ja- 
Manufactured, unspecified and mixed = 3 TE Alto B Bolivia. 
Graphite, natura „ 5 34 — Argentina 28; Chile 6. 
Mica: Crude including splittings and 
f ˙»⅛¾⅛Znn/ĩ en hn pees = 11 — All to Chile. 
Precious and semiprecious stones other 
than diamond: Synthetic 
value, thousands. . $1 $2 zm. d Pans $1; Netherlands $1. 
Pyrite, unroasted. w 56 93 65 West Germany 8; Japan 5. 
Sodium compounds, n.e.s.: Sulfate, manu- 
facture'etedlll◻ 2,693 2,150 213 Brazil 974; Bolivia 716; Vene- 
zuela 553. 
Stone, sand and gravel: 
Dimension stone: 
de and partly worked _____ 2,189 2,373 Een Colombia 2,348; Japan 25. 
Worked —_——------------— 44 164 58 Colombia 101; Panama 2. 
Dolomite, chiefly refractory-grade .... 640 190 ue All to Ecuador. 
and quartzite 6 17 9 West Germany 2: Italy 2. 
one steatite, soapstone, pyrophyllite _ _ 248 Da 
er: 
Crude- ccna m a umo cu (3) 2 — West Germany 1; Spain 1. 
Slag and dross, not metal-bearing .. _ _ 26 115 Soe NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black T 54 EN All to Chile. 
Coal: All grades excluding briquets _ _ _ _ 150 E 


See footnotes at end of table. 
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Table 2.—Peru: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodi 1983 1984 i 
y 1 — 8 Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude. thousand 42-gallon barrels. _ 8,408 4,430 3,985 United Kingdom 445. 
Refinery products: 
das e, motor 
42. gallon barrels — NA 222,998 222, 071 Colombia 485. 
Distillate fuel oil do- NA 230,842 37 Japan 104; Netherlands 7; 
ified 230,694. 
Lubricants |... .— do 6,018 17 EXS or 70; Costa Rica 7. 
Residual fuel oil _ _ _ _ — do- 2,606,391 1,846,145 1,659,219 Austria ii Netherlands Antil- 
es 286. 
Bituminous mixtures. do... 164 6 EN All to Bolivia. 
NA Not available. 


1Table prepared by H. D. Willis. Export data for 1984 were the latest available at the time of publication. 
*May include other precious metals. 


Less than 1/2 unit. 
Table 3.—Peru: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1984 1986 : 
id gara Other (principal) 
METALS 
Aluminum: 
Ore and concentrae 5,923 283 _. Guyana 278; West Germany 5. 
Oxides and hydroxides |... 1,746 1,302 104 West Germany 878; United 
om 
Metal including alloys 
Scrap b values thousands 849 ace 
Unwrought_ __ ~~ ~~~ _ 3,355 5,289 225 M err 1 France 378; 
Semimanufactures 1,653 1,918 87 West Germany 526; Brazil 523; 
France 141. 
"arm Metal including alloys, all 
5 value, thousands NM $3 $3 
3 
Ore and concentratt 1,720 4,144 8 DUM o 4, 8 e oe m 
u 5. 
Oxides and hydroxides 24 50 (2) Mexico 21; West . 185 
Netherlands 5. 
Cobalt: Oxides and hydroxides .. - — - _ . — 8 9 9 
Columbium and tantalum, metal includ- 
ing alloys, all forms, tantalum 
value, thousands . _ $1 $1 $1 
Copper: Metal including alloys: 
nwrought ___.________-__- 8 6 (3) Italy 4; Canada 1; West Germany 
Semi manufacture 587 820 91 Chile l6 298: W West Germany 204; 
Iron and steel: 
Iron ore and concentrate excluding 
Prite 17 NA 
Metal: 
e ce e 71,881 61,328 60,787 Chile 541. 
Pig iron, cast iron, related mate- 
ible. 2 ee ee es 225 1,040 140 Trinidad and Tobago 637; Swe- 
den 205. 
Ferroalloys: 
Ferromanganese_ _ _ _ _ _ _ — 2,644 1,962 4 France 1,003; Republic of South 
Africa 561; Netherlands 119. 
Unspecified 2, 669 2,220 20 Republic of South Africa 861; 
e 155 Belgium-Luxem- 
Steel, primary form 87 2,326 (?) ttaly 28117 Brazil 7; Spain 4. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
JT ets 21,013 17,568 623 Japan 5,657; France 3,766; 
Igium- Luxembourg 2, 5 
Universals, plates, sheets 54,828 55,820 2,591 J apan 24802; ,802; 3 12,847; 


See footnotes at end of table. 
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Table 3.—Peru: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Lead: 
Oxides _______________-__- 
Metal including alloys 
Unwrought.. valag, thousands 
Semimanufactures 
esium: Metal including alloys: 


Oxides `- —-—------------————- 


Mercury 76- 
Mol odana Metal includi S alloys, 
form value, thousands. .. 


Nickel: 
Ore and i 33 
Metal including all 
Unwrougnglt . 


Stee unwrought and partly M 


platinum value, thousands 
dae metals including alloys, all 
Silver: er: Metal including. alloys, unwrought 
and partly wrought 
value, thousands 
Ore and concentrate 
Metal including alloys: 
Unwrou ght 
Semimanufactures 
Titanium: Oxides 
ungues: Metal including alloys, all 
P cd ee 
OXIdes ˙m A emen 
Metal including alloys, semimanu- 
factures -————--------—-—- 
Other: 
Ores and concentrates 
Oxides and hydroxides .... 
Ashes and residues 
Base metals including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
)))! ERE 


Artificial: Corundum . 
Dust and powder of precious and semi- 


precious stones 
value, thousands 
DOE and polishing wheels and 


See footnotes at end of table. 


1984 


$7 
89 


1986 


2,253 
1,444 
1,656 


8,786 


p 


1,099 
68 


$2 
172 


United 
States 


156 


$2 


Sources, 1986 
Other (principal) 


sapan n 997; Canada 525; West 
y 250. 
West German 612; United 
aon 202. 
Republic of South Africa 1,022; 
ium-Luxembourg 243; 
ile 194. 
Argentina 2,228; Japan 2,210; 
razil 1,765. 
I 430; Spain 


All from West Germany. 


Italy 1. 

Mexico 935; Brazil 152. 

Mexico 294; Greece 149; 
Belgium-Luxembourg 14. 

Netherlands 261; China 174. 


Netherlands $20; Belgium- 
Luxembourg $5; Brazil $1. 


All from United Kingdom. 
Canada 157; Netherlands 9; Re- 
public of South Africa 5. 


Netherlands 33; West Germany 
26; Austria 12. 


Switzerland $14,302; Sweden $6. 

NA. 

Bolivia 277; Brazil 13. 

Bolivia 13; Republic of Korea 2. 

West Germany 49; United King- 
dom 17. 

Mainly from Netherlands. 

West Germany 4. 

West Germany 3; United King- 
dom 3. 

Australia 125; Republic of South 
Africa 2. 

Italy 24; West Germany 6. 

Bolivia 9; France 2. 


e 22; West Germany 


Brazil 277; Austria 12; West Ger- 
many 10 


Brazil 56; Italy 49; Chile 18. 
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Table 3.— Peru: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1984 1986 ; m" 
e Other (principal 
INDUSTRIAL MINERALS —Continued 
EEEE SEE EA Penn 3,247 6,083 333 Canada 4,479; Greece 980. 
Barite and witherite 33 V RAMS 20 1 Brazil 19. 
Boron materials: Oxides and acids 38 23 10 . 10; West Germany 
Cement = ume c uc S 7,634 5,307 20 Barbados 8,000; Colombia 2,014; 
France 201. 
Clays, crudleee --- 7,008 4,429 8,008 United Kingdom 1,025; Japan 
Cryolite and chiolite l 
value, thousands $2 ES 
Diamond: 
Gem, not set or strung- _ _ — — do... $11 $2 $1 Brazil $1. 
stones — 8148 850 $50 
Diatomite and other infusorial earth .. .. — 1,850 1,439 390 Mexico 1,029; West Germany 16. 
Feldspar, fluorsper, related materials 490 2,515 zat ip oe 2 :220; Canada 244; 
ce 4 
Fertilizer materials: Manufactured: 
Ammonia _________~_____-__-~ 51 5 NER . 8; Chile 1; West Ger- 
manyl. 
Ni nouS- -------- 15,554 176,340 36,999 Romania 49,131; U.S.S.R. 31,497. 
Phosphatic ___________ ~~ __ 13,024 82,431 82,431 
otassic _-_-________________ 23,810 83,111 17,018 U.S. S. R. 8,400; Canada 7,681. 
Unspecified and mie 11.691 924 627 West Germany 185; Belgium- 
Luxembourg 97. 
Graphite, naturaelAlll 30 35 25 Japan 9; West Germany 1. 
G and plasterrr 24 36 25 Japan 9; United om 2. 
Magnesium compounds: Magnesite, crude 4,121 5,007 10 Brazil ^ 194; ; Spain 807; Nether- 
Crude including splittings and waste 123 18 15 West Germany 3. 
Worked including agglomerated split- 
tings _. ------------- l2- 7 7 2 Japan 2; Australia 1. 
Nitrates, cru le 534 162 1 Chile 161. 
Phosphates, crude |... 183 297 96 Pe gium Lizimbourg 156; West 
Germany 45. 
Pigmentu, mineral: Iron oxides and 
y ides, processed 648 5 West Germany 626; Brazil 11. 
Potassium salts, crude 
value, thousands ru $1 _. All from West Germany. 
Precious and semiprecious stones other 
than diamond: Synthetic do... ~~ $1 $2 $2 
te, unroasted______________ _ zs 400 400 
Salt and brine _______ ~~ 566 863 17 West Germany 264; United 
Kingdom 61; Netherlands 20. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 20,055 24,087 20,079 iiA Germany 2,474; France 
Sulfate, manufactured old 2,864 4,019 117 Chile 1,446; West Germany 964; 
Uruguay 184. 
Stone, sand and gravel: 
Dimension stone: 
ue ano partly worked Hu 1,653 61 Greece 967; Italy 292; Spain 234. 
CCC suo nu — 
Dolomite, chiefly refractory- grade 261 762 — Spain 756; Sweden 6. 
Quartz and quartzite. __________ 7 21 Belgium Luxembourg 18; West 
m wes Sand other than metal-bearing ..... 6,411 6,320 5, 657 NE ay 58, West Germany 65. 
Elemental: 
Crude Pe E native and by- 
pr e 4,412 2,784 1,988 Colombia 801. 
Co err precipitated, sublimed _ 94 58 54 West Germany 4. 
Sulfuric acid- _.....___._--_- 8 4 — West Germany 3; Pr cel. 
Other: steatite, soapstone, pyrophyllite 350 621 50 China 185; Italy 122: “Brazil 107. 
= 
SSPN E EE ORE eet ee eT P 63 38 West Germany 33. 
Sloe and dross, not metal- bearing 46 4,829 4,829 
MINERAL FUELS AND RELATED 
MATERIALS 
Aapa and bitumen, natural... 17 14 18 United Kingdom 1. 
Otero 236 438 66 France 206; West Germany 104. 
Anthracite and bituminous.. _ — — _ _ 52,438 26,646 25,852 Colombia 1,002; Australia 292. 
ite including briquetss —~—~- 233 77 77 
Coke and semico kee 52 91,526 37 


See footnotes at end of table. 


Japan 91,317; United Kingdom 
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Table 3.—Peru: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


698 
Commodity 1984 
FUELS AND RELA 
MATERIALS —Continued 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels_ — 104,400 
ine do— 29,793 
Mineral jelly and wan do... ; 
Kerosene and jet fuel! do... . 
Distillate fuel oil |... _ do... 552,040 
Lubricants. s do____ 294,280 
Residual fuel oll do____ 60 
Bitumen and other residues 
do 11, 805 
Bituminous mixtures do- 358 
Petroleum coke — do- 160 
NA Not available. 


Sources, 1986 
1986 : 
aa Other (principal) 
58 58 
20,975 NA NA. 
78,081 8,172 Brazil ep Argentina 17,440; 
258,905 NA NA. 
408,428 163,292 8505 125,216; Mexico 
291,830 46,291 Venezuela 234, 640; West Ger- 
n e 
20 7 West Germany 13. 
121 121 
248 United Kingdom 36; Colombia 6. 
803 303 


1Table prepared by H. D. Willis. Import data for 1985 were not available at the time of publication. 


Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Copper.—The large-scale mining sector. 


contributed 93% of the total copper output. 
SPCC, the largest privately owned copper 
producer in the country, with operations at 
the Toquepala and Cuajone Mines in south- 
ern Peru, maintained its 61% contribution 
to Peru’s total copper output. Toquepala 
and Cuajone stopped their operations in 
1987 for 20 and 14 days, respectively— 
compared with 30 and 75 days, respectively, 
in 1986—both due to labor strikes and 
supply shortages. The sudden improvement 
in world copper prices in the last quarter 
helped SPCC’s operations and resulted in a 
year of changes in Peru. Sharp devaluation 
of Peru’s currency also reduced energy and 
labor costs. The average refined copper 
price in 1987 was 81.3 cents per pound 
compared with 62.1 cents per pound in 1986. 
SPCC’s gross operating income increased to 
$51 million compared with $21.5 million 
earned in 1986. SPCC gross sales in 1987 
amounted to almost $436 million, and the 
company paid more than $28.8 million in 
taxes. In October, the Government extended 
by 1 year the original period granted to 
SPCC for recovering the $727 million invest- 
ed in Cuajone. In this regard, SPCC filed 
petitions with the Ministry of Energy and 
Mines and the Ministry of Economy and 


Finance, requesting a declaration that the 
end of the Cuajone investment recovery 
program ended in July 1987. Both Minis- 
tries had not acted on these petitions at 
yearend. 

After more than a year of continuous 
testing, positive results were obtained from 
dump leaching at the Toquepala Mine. If 
tests continue to show favorable results and 
feasibility studies demonstrate that such a 
project is economic and can be financed, a 
proposal for an investment in a full-scale 
solvent extraction project may be presented 
in 1988. 

Centromín Perũ continued operating the 
six deposits containing copper, lead, silver, 
and zinc at Andaychagua, Casapalca, Cerro 
de Pasco, Morococha, San Cristobal, and 
Yauricocha and the deposit at Cobriza. 
Centromin Perũ reported a copper output of 
41,900 tons, slightly lower than in 1986. La 
Oroya copper refinery, also operated by 
Centromin Pert, produced 53,300 tons of 
refined copper, which was below its in- 
stalled operating capacity. During 1987, 
Centromin Pert suffered production losses 
of about 10% because of the lack of min- 
ing supplies, spare parts, and equipment. 
Other factors having a direct negative im- 
pact on production were the unstable work 
force, serious transportation limitations, 
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and a number of terrorist attacks in the 
Cerro de Pasco area. 

Tintaya, the most recently opened state- 
owned copper mine and the second largest 
copper producer in Peru, produced almost 
167,000 tons of copper concentrates contain- 
ing 34% copper, a 217% gain over that of 
1986. Despite having increased sales of 
161%, the company suffered heavy losses, 
attributable mainly to very high financial 
costs. Tintaya, as with other state and 
private mining companies, had to face se- 
vere operating restrictions because the CRB 
limited the availability of foreign currency 
to import equipment and spare parts. Tin- 
taya also experienced delays in copper con- 
centrate deliveries to customers due to 
transportation problems. 

In 1987, Minero Perú continued its efforts 
to develop projects that were economically 
attractive to both the company and the 
country, such as the 25,000-ton-per-year Ilo 
copper refinery expansion. The project was 
80% completed by yearend and scheduled to 
be fully operational in August 1988. The 
plant would have a total expanded produc- 
tion capacity of 175,000 tons of copper 
cathodes per year. In 1987, the Ilo refinery 
produced 148,000 tons of copper cathodes, 
1.4 million ounces of silver, and 2,800 
ounces of gold, maintaining the same level 
of output as in 1986. 

Minero Perú was negotiating with SPCC 
a new agreement to toll refine part of 
SPCC's blister copper production at the Ilo 
refinery. About 5596 of the blister copper 
produced by SPCC went to Minero Perá. 
Minero Pert’s Cerro Verde unit in Arequi- 
pa Province produced 6,300 tons of copper 
concentrates and 24,500 tons of electrolyt- 
ically refined copper, of which 11,300 tons of 
the cathodes came from the sulfide leaching 
process. 

A project to treat secondary sulfide ores 
from the Cerro Verde Mine by combined 
leaching and flotation was submitted for 
approval during 1987. The process would 
use existing facilities to treat the coarse 
fraction of the ore by acid-ferric bacterial 
leaching to produce 15,000 tons per year of 
copper cathodes. The fines would be recov- 
ered by flotation in a 5,000-ton-per-day 
plant to produce 57,000 tons per year of 
copper concentrates. 

The medium-size mining sector's most 
important copper producers were Minera 
Pativilca and Minera Condestable. This 
mining sector contributed 4% of the total 
production. With the exception of Santa 
Luisa, owned 100% by Japanese interests, 
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and Nor Pert, owned 80% by ASARCO 
Incorporated, the rest of the 31 mining 
companies in this sector are either entirely 
or largely owned by Peruvians. 

Aside from copper deposits currently in 
production, the country has several 
unexploited copper deposits waiting devel- 
opment, including Antamina, Coroccohuay- 
co, La Granja, Michiquillay, Canariacu, 
Toromocho, Tambo Grande, and Quellave- 
co. All of these deposits are controlled by 
Minero Perú. 

Gold.—Alluvial gold continued to be 
purchased by the Banco Minero (BM) 
throughout the country. However, it was 
estimated that 50% of this production never 
reached the BM. In previous years, much of 
the gold produced in the country was 
thought to have been smuggled to other 
countries. Currently, this gold was sold 
directly to jewelers or private individuals 
because of the weak economy, high infla- 
tion, low interest rates, and devaluation of 
the country’s currency. The BM offices at 
Puerto Maldonado on the Madre de Dios 
River and in Juliaca, Puno and Cuzco De- 
partments purchased 76,154 ounces of gold, 
equivalent to 86% of the total alluvial gold 
purchased by BM in 1987. 

Since June 1971, BM had held the monop- 
oly on gold marketing, with the exception of 
gold exported in concentrates. However, in 
1987, it shared this monopoly with the CRB. 

In 1987, domestic gold sales amounted to 
164,000 ounces, of which 139,000 was sold to 
the CRB to increase its international re- 
serves. The balance was sold to local jewel- 
ers and dentists. 

The average international London fixed 
gold price in 1987 was $446.672 per ounce, 
21% higher than the 1986 average. 

Most of the alluvial gold produced in Peru 
was recovered by inefficient labor-intensive 
methods. Thousands of miners earn their 
living by panning gold in river banks, main- 
ly in the southeastern slopes of the Andes in 
the Departments of Madre de Dios and 
Puno. One company, Cía. Aurífera Rio In- 
ambari S.A., operated a gold dredge on its 
concession on the Madre de Dios River. The 
'-cubic-foot bucket line dredge, which was 
imported from Bolivia, started dredging on 
a trial basis in July 1987. During the last 6 
months, Inambari produced an average of 
514 ounces of gold per month, which was 
sold entirely to BM. A $6 million loan 
agreement signed in June 1986 with the 
International Finance Corp. had not been 
implemented. The Peruvian Government 
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had not signed a contract guaranteeing the 
availability of foreign currency generated 
by the project to service and repay the loan. 

Minero Perú maintained its plans to put 
the San Antonio de Poto gold dredging 
project into operation by 1989. The planned 
investment was $28 million, and the compa- 
ny was authorized by the Government to 
receive a $5 million loan from the Andean 
Development Corp. (CAF) to purchase the 
equipment and spare parts required to start 
the project at the Pampa Blanca gold depos- 
it in the Ananea area. In 1987, Minero Perú 
produced 6,816 ounces of gold in the Ananea 
area of the San Antonio de Poto concession, 
a 1096 increase. 

Orcopampa, a subsidiary of Buenaven- 
tura, continued to be the largest producer of 
gold in concentrates in the country and 
operated a gold and silver mine in the 
Arequipa Department of southern Peru. 
The company produced 10,978 tons of con- 
centrates assaying 395.2 ounces of silver per 
ton, 3.32 ounces of gold per ton, and 4.17% 
copper. The production was valued at $56 
million, compared with $29 million in 1986. 
Orcopampa's gold production was sold to 
Centromín Perú, Minpeco, Asarco, Société 
des Minerais (SGM) of Belgium, and Comin- 
co Ltd. of Canada. The value of Orcopam- 
pa's silver production was 67% of the com- 
pany's total, gold was 3396, copper was 196, 
and lead-zinc was less than 1%. Proven and 
probable ore reserves in 1987 amounted to 
2.9 million tons averaging 0.14 ounce of gold 
per ton and 16.8 ounces of silver per ton. 

Lead and Zinc.—Production in 1987 was 
seriously affected by labor problems and 
energy supply limitations as a result of 
terrorist attacks. Production of lead and 
zinc concentrates dropped by 10% and 18% 
below those of 1986, respectively. 

Centromín Perü continued to be by far 
Peru's largest lead producer contributing 
41% of the country's total lead output. In 
1987, Centromín PerG increased lead output 
by 1446 over that of the previous year. 

Milpo maintained its leadership among 
private lead producers, and was also an 
important zinc and silver producer. In 1987, 
Milpo produced 22,242 tons of lead concen- 
trates with 86.6 ounces of silver per ton and 
69% lead and 41,785 tons of zinc concen- 
trates with 5.3 ounces of silver per ton and 
56% zinc. 

Centromín Perü and private producers 
Milpo, Atacocha, Santa Luisa, El Brocal, 
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Huarón, Raura, San Ignacio, Nor Perú, and 
Chungar were listed among the significant 
lead producers in Peru in 1987. 

Centromín Perú, Peru's major zinc pro- 
ducer, increased its output by almost 1296, 
offsetting by 1096 a decline by San Ignacio, 
the country's second largest zinc producer 
and the most important private zinc produc- 
er. The San Vicente Mine was paralyzed by 
a 90-day strike during the last quarter of 
1987. Other companies that saw output drop 
in 1987 were Santa Luisa, Milpo, Raura, 
and Santander. Increases were registered at 
Perubar, Atacocha, Volcán, and El Brocal. 

Minero Perá's Cajamarquilla zinc refin- 
ery suffered a drastic reduction in refined 
zinc output during 1987, producing only 
78,377 tons compared with the previous 
year's total of 96,045 tons. The reduction 
was due partly to technical problems at the 
plant and partly to several power supply 
cuts caused by terrorist attacks on the Lima 
electrical network during 1987. The roduc- 
tion in output forced the company to claim 
force majeure on its zinc shipments, with 
the loss estimated at 10,000 tons of zinc 
production. 

The Cajamarquilla zinc refinery also pro- 
duced 1,618 tons of cement copper, 208 tons 
of cadmium, and almost 140,000 tons of 
sulfuric acid, all less than 1986 figures. The 
company was modifying the refinery to 
produce cadmium and selenium pigments, 
zinc and aluminum alloys, as well as float 
the lead and silver residues and make 
cement copper from copper sulfate solu- 
tions. 

Minero Perũ continued the exploration of 
the Izcay Cruz copper-lead deposit in Oyón, 
Cajatambo Province, north of Lima, where 
preliminary work was carried out in 1986 
by the Instituto Geológico Minero y Met- 
alürgico del Perú with financial support 
from the Japan International Cooperation 
Agency. The exploration work was assigned 
to Minera Condestable, a Minero Perũ sub- 
sidiary, which was seeking to extend its 
activities to production units beyond the 
underground copper mine it operated near 
Lima. Ore reserves at the Izcay Cruz 
polymetallic deposit were estimated at 3.3 
million tons averaging 19% zinc, 1.95% 
lead, and 1.5 ounces of silver per ton. 

Silver.—Centromín Perú, Peru's largest 
silver producer, contributed 24.4% of the 
country's total output, followed by Buena- 
ventura, Peru's largest silver producer in 
the private medium-size mining sector, with 
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8.7%. Orcopampa, 6.6%; Arcata, 6.0%; 
Huarón, 4.9%; and Nor Perú, SPCC, Cayllo- 
ma, Milpo, and Santa Luisa, the remaining 
49.4%. With the exception of Santa Luisa, 
all of the companies saw output increases in 
1987. 

Centromin Perú continued operating sev- 
en polymetallic mining units and one most- 
ly copper deposit (see “Copper” section). In 
addition to copper, lead, silver, and zinc, the 
polymetallic bodies had minor values of 
bismuth, cadmium, gold, and tungsten. The 
production of these mines was treated at 
eight concentrators operated by the com- 
pany. The company also operated the 
Goyllarisquizga coal washing plant, pro- 
ducing 6,440 tons of washed coal that was 
consumed at the Oroya metallurgical com- 
plex. The La Oroya complex refined Cen- 
tromin Perũ's own output of concentrates 
and that obtained from third parties to 
produce a total of 22 different metallurgical 
products. 

The most important projects developed 
during 1987 were the expansion of Cen- 
tromín Perá's San Expedito concentrator in 
Cerro de Pasco and the expansion of the 
Andaychagua Mine to 1,000-ton-per-day ca- 
pacity. The mine started production on a 
partial scale in August. Total investment 
would amount to $43 million, of which $21 
million was financed through the Inter- 
American Development Bank and $17 mil- 
lion from its own resources. When complet- 
ed, the expansion will increase Centromín 
Peráü's lead production by 2,404 tons per 
year, zinc by 15,510 tons per year, and silver 
by 1.2 million ounces per year. 

Buenaventura, the largest silver producer 
in the medium-size mining sector, contin- 
ued operating its Julcani Mine in Huan- 
cavelica and its Uchucchacua Mine near 
Cerro de Pasco. The two were about 500 
kilometers southeast and 270 kilometers 
northeast of Lima, respectively. The silver 
content of ore at Julcani increased from less 
than 10 ounces per ton to more than 13 
ounces per ton, while the volume of ore 
milled decreased. Julcani's production in 
1987 was 5,747 tons of lead concentrates 
averaging 341 ounces of silver per ton. The 
concentrates averaged 18.3% lead and 
13.5% copper. Total production was 1.96 
million ounces of silver, 2,259 ounces of 
gold, 779 tons of copper, and 1,055 tons of 
lead. Operations at Uchucchacua, begun in 
1987, produced 2,836 tons of concentrates 
valued at $800,000 and averaged 44.9% zinc 
and 19.7 ounces of silver per ton. In addi- 
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tion, Uchucchacua produced almost 15,000 
tons of leached concentrates averaging 
13.1% lead and 254 ounces of silver per ton. 
The leaching yield was 3.43 million ounces 
of silver and 1,950 tons of lead. The total 
value of Buenaventura's production in 1987 
was $48 million compared with $24.5 mil- 
lion in 1986. The company's production 
was sold to Asarco, Cominco, MINIMET 
(France), and SGM (Belgium). 

At the Arcata silver mine, 210 kilometers 
north of Arequipa, production of concen- 
trates increased by 13.2%, while fine metal 
content of silver dropped by 4.2% due to 
lower silver content in the ore milled. As a 
result, Arcata produced 3.8 million ounces 
of silver and 10,840 ounces of gold. 

Société Miniére et Metallurgique de Pen- 
arroya S.A. of France reduced its equity in 
Huarón to 19% and became a minor share- 
holder. New shareholders included Promo- 
tora y Gestadora Minera S. A., an invest- 
ment society formed by the local Hochschild 
Cía. Ltda. S.A.; Milpo; and Arcata reduced 
the company's debt through two capital 
increases. Huarón is now operated by Ad- 
ministradora de Minas Condoroma (AD- 
MINCO), and the marketing will be handled 
by the Mauricio Hochschild Group. 

Huarón announced plans to invest about 
$12 million in expanding its polymetallic 
mine near Cerro de Pasco. The new man- 
agement plans to expand the plant capacity 
from 1,200 to 1,800 tons per day and to 
improve the underground mining oper- 
ations by introducing a hydraulic fill sys- 
tem and replacing some of the mine equip- 
ment. In 1987, Huarón produced concen- 
trates containing 3.2 million ounces of sil- 
ver and 8,500 tons of lead. 

To force an increase in the silver price, 
which averaged $5.47 in 1986 and in early 
1987, the Peruvian Government decided in 
April to suspend all exports of refined silver 
and restrict silver hedging operations. By 
yearend, the CRB started the sale of 25-, 50-, 
and 100-ounce bars of 995-fine silver. Initial- 
ly the bank planned to sell about 3 million 
ounces of silver in bars. More than 350,000 
ounces in silver bars was sold the first 2 
days, but sales slowed thereafter. 

Tin.—Minsur continued operating its San 
Rafael and Santa Bárbara Mines in Melgar 
Province, Puno Department. The San Ra- 
faél Mine was the only producer of tin 
concentrates in Peru. It operated an 800- 
ton-per-day mill where copper is recovered 
by flotation and tin by gravimetric and 
flotation methods. Minsur's production of 
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copper concentrates is sold to Centromín 
Pert while tin concentrates are shipped to 
Tex Tin Corp. in the United States and to 
RTZ Corp. PLC’s Capper Pass smelter in the 
United Kingdom. In 1987, Minsur produced 
11,346 tons of tin concentrate averaging 
46.4% tin. By yearend 1987, ore reserves at 
the San Rafaél deposit amounted to 2.3 
million tons. 

During 1987, Minsur joined with other 
private investors to form a new company, 
Fundicion Peruana de Estano, which plan- 
ned to build the first tin smelter in Peru. It 
would be in Pisco, about 250 kilometers 
south of Lima, and will create 180 new jobs. 
Total investment was estimated at $13 mil- 
lion. When completed the smelter would 
treat about 12,000 tons per year of tin 
concentrate to produce 4,800 tons per year 
of refined tin. The feasibility study was 
completed and the company obtained a $5 
million credit from the Government financ- 
ing development corporation to buy ma- 
chinery and equipment in the local market. 
The company was waiting for the Govern- 
ment's approval to start construction at 
yearend. 

Tungsten.—Sociedad Anómima Minera 
Anonima Regina S.A.’s Mine, 140 kilome- 
ters north of Juliaca, was the only tungsten 
producer in Peru. In 1987, Minera Regina 
processed 42,558 tons of ore grading 1.56% 
WO; and yielding 412 tons of tungsten 
concentrates containing 67.38% WO;. The 
Regina plant was shut down in August for 
modifications to improve recovery and in- 
crease installed capacity to 67,000 tons per 
year beginning in February 1988. The Pasto 
Bueno Mine in Ancash Department owned 
by Fermín Málaga Santolalla e Hijos Nego- 
ciación Minera S.A. suspended operations 
for 1 year, beginning January 1, 1987, owing 
to the low market price for tungsten and 
labor problems. | 


INDUSTRIAL MINERALS 


Barite.—Minera Barmine S.A. continued 
producing barite minerals in its Leonila 
mining concession at Cocachacra, Huaro- 
chiri Province in Lima Department. In 
1987, Minera Barmine produced an esti- 
mated 10,000 tons of barite for a total value 
of $102,000. Because its contract with Peru- 
bar expired in October 1986, the company 
exported its entire production of barite, val- 
ued at $157,000, to Caribbean countries. 

Phosphate.—A delegation from the New 
Zealand-based company Fletcher Challenge 
Ltd., came to Peru in late December to 
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negotiate with Minero Perú on the explora- 
tion of Area 2 of the Bayovár phosphate 
deposit. A letter of intent regarding the 
setting up by Minero Perú and Fletcher 
Challenge of a jointventure mining com- 
pany—Empresa Minera Especial Bayovár— 
was signed in October 1986 and officially 
backed by the Peruvian Ministry of Energy 
and Mines and the New Zealand Ministry of 
Commerce and Tourism. The proposed de- 
velopment of Area 1 of the deposit in 
Sechura Province in the northern Depart- 
ment of Piura, would require an investment 
of about $50 millon. The project would 
involve the construction of a plant capable 
of producing 400,000 tons per year of phos- 
phate rock concentrates containing 30% 
P. O,. 

Minero Perú has been operating a pilot 
plant in Area 1 of the Bayovár deposit for 
many years. The pilot plant originally had a 
capacity to produce 30,000 tons per year and 
was expanded to 90,000 tons per year capac- 
ity in 1987. 

Another company, Empresa Promotora 
Bayovár (Pro Bayovár) in which Minero 
Perá holds a 60% interest, had been nego- 
tiating for the implementation of a larger 
scale project for the same deposit. Pro 
Bayovár had held preliminary talks with 
the Soviet Union on financing about $50 
millon of the cost of the project. The 
amount of investment capital was the main 
issue holding up the development, together 
with doubts whether this project could pro- 
duce 1.5 million tons per year of phosphate 
concentrates. 


MINERAL FUELS 


Coal.—Empresa Promotora de Carbón 
S.A. (Procarbón), the state-owned company 
to promote the mining and use of coal 
throughout the country, continued working 
on some of its projects. The announcement 
by the Government that it was negotiating 
an agreement with Royal Dutch/Shell to 
exploit the gas deposit found in the south- 
ern part of the country focused the coun- 
try's attention on this new energy resource. 
Nevertheless, a small pilot coal-briquetting 
plant was being installed in Huaraz Depart- 
ment with the aid of the U.S. Agency for 
International Development. It would devel- 
op a cheap domestic fuel on which Pro- 
carbón had put great hopes as a possible 
substitute for the subsidized kerosene sold 
throughout the country. Empresa Si- 
derürgica del Peru S.A. (Siderperũ), the 
largest state-owned steel company, suc- 
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cessfully tested the Wellman-Galusha an- 
thracite gasifier installed in its Chimbote 


Department plant. Minero Perú began de- 


velopment of the Callacuyán anthracite 
mine in the Alto Chicama Coalfield in the 
Oyón area. The Callacuyán Mine had been 
transferred from Minero Perú to Siderperü 
for exploitation. It had been placed on 
standby because of Siderperü's economic 
problems. 

Petroleum and Natural Gas.—Crude oil 
production during 1987 declined to 60 mil- 
lion barrels, a drop of almost 8%. Petroleum 
refining operations reached the highest lev- 
el in Peru's history at 93% of the installed 
capacity. Sales in the domestic market 
reached an average of 180,500 barrels per 
day, 11% higher than in 1986, with diesel 
fuel accounting for almost 26% of the total. 

At yearend, Peru's light crude production 
fell below the volume required by local 
refineries and an estimated 2 million bar- 
rels of crude had to be imported from 
Ecuador. Imports also included propane gas, 
diesel No. 2, and kerosene, which were paid 
for with heavy oil being produced at the 
jungle fields. In December 1987, Law 24782 
was approved making, significant changes 
in Peru's petroleum law. These changes 
were intended to encourage new investment 
in oil-and-gas exploration and production. 
After a previous year of relatively low 
international petroleum prices, there was a 
small increase in 1987. Peru, however, was 
unable to benefit as Peruvian crude produc- 
tion continued its downward trend, and the 
volume of heavy crude produced increased 
relative to total production. This forced 
Peru to stop crude exports and to resume oil 
imports for the first time since 1974. Im- 
ports of petroleum products increased more 
than 166% above those of 1986, and exports, 
primarily exports, primarily products, 
decreased 17% below that of 1986 in vol- 
ume. The average price per barrel of crude 
oil obtained by Petroperü increased from 
$11.32 in 1986 to $15.77 in 1987. As a result, 
the trade balance between oil exports and 
imports in 1987 was favorable by approxi- 
mately $134 million. No new oil contracts 
were signed during the year. The only 
contract negotiated was the agreement on 
the development of a large gasfield in the 
jungle, with Shell, which was to be signed in 
March 1988. 

Oil reserves continued to fall and by 
yearend had reached 457 million barrels, 
underlining Peru’s urgent need for an ag- 
gressive exploration program. However, Pe- 
troperü did not have the necessary funds. 
Several foreign companies, including Mobil 
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Oil Corp., Union Oil Co. of California, and 
British Petroleum Corp., had shown inter- 
est in oil exploration investments, particu- 


larly in view of new incentives granted to 


foreign investors late in the year, but the 
Government economic policies continue to 
create concern. In addition, Enron Corp. 
had not been recompensated for its nation- 
alized Belco properties, and Shell’s gas- 
contract negotiations had become highly 
politicized. 

Shell and Petroperü reached preliminary 
agreement on developing the new gas depos- 
it in the center of Peru east of Lima. The 
final contract was to be signed by August 
81, 1988, and commit Shell to invest almost 
$1.8 billion to produce natural gas for do- 
mestic consumption and export. The con- 
tract also would permit Shell to continue oil 
exploration. This was the first agreement 
reached under Peru’s liberalized oil- 
investment laws. Shell had already invested 
about $200 million in seismic and explora- 
tory drilling in Blocks 38 and 42, which 
encompass about 2 million hectares in this 
area, under a 1981 oil-exploration contract 
that expired during 1987. Although Shell 
failed to find oil, it did discover an esti- 
mated 12 trillion cubic feet of natural gas 
and 650 million barrels of natural gas liq- 
uids and condensate in the San Martin-Sega 
Kiato and Cashiriari-Armihuari structures 
near the town of Camisea in the Depart- 
ment of Cuzco. 

Occidental Petroleum Corp. finished 
drilling the last of eight holes programmed 
in Block 1-AB in the northeastern jungle of 
Peru under the contract signed with Petro- 
perú in March 1986. None of the wells was 
successful. The Jibarito oil well had pro- 
duced 100 barrels per day of heavy oil (10°). 
Meanwhile Occidental was preparing to 
start drilling its first exploration well in 
Block 36, in the central jungle. 

Uranium.— The Instituto Peruano de En- 
ergía Nuclear (IPEN) has resumed pros- 
pecting work on the Macusani uranium 
field in Carabaya Province, Puno Depart- 
ment, in an effort to complete the explora- 
tion program and invite development bids. 
IPEN claimed to have demonstrated the 
presence of 3,500 tons of uranium ore near 
the surface in Chapi, one of the six deposits 
of Macusani. A prefeasibility study was 
expected to take another year, after which a 
full feasibility study would be undertaken. 
The development phase would require an 
investment of about $80 million over 4 
years. 


! Physical scientist, Division of International Minerals. 


The Mineral Industry of the 
Philippines 


By Travis Q. Lyday! 


After 8 consecutive years in which the 
nation's economy had a negative growth 
greater than 9%, the country's real gross 
domestic product (GDP) increased by an 
estimated 5.7% more than that of 1986, to 
$33.5 billion. The mining industry contin- 
ued to grow, spurred by favorable interna- 
tional prices for copper and gold as well as 
improved demand for construction-related 
industrial minerals, and represented an 
estimated 2% of the GDP. 

The Philippines is rich in mineral re- 
sources. There are profuse deposits of gold, 
especially in Mountam and Camarines 
Norte Provinces on Luzon; copper in Zam- 
bales Province on Luzon and in the Visayan 
Islands; zinc at Zamboanga on Mindanao; 
high-grade chromium in Zambales and Ca- 
marines Sur Provinces on Luzon, near Suri- 
gao on Mindanao, and near Puerto Princesa 
on Palawan; and nickel at Hinatuan, Suri- 
gao del Norte Province on Mindanao. De- 
posits of cadmium, iron ore, lead, manga- 
nese, mercury, molybdenum, and silver also 
occur in the country. Deposits of industrial 
minerals include limestone for cement on 
Cebu, Luzon, and Romblon; salt and asbes- 
tos on Luzon; marble on Romblon and 
Panay; asphalt on Leyte; gypsum on Luzon; 
sulfur on Luzon, Leyte, and Mindanao; 
phosphate rock on Cebu and Bohol; and coal 
on Cebu and Palawan. 

Government Policies and Programs.— 


Envisioning the importance of the role of 
mineral resources and the mineral industry 
to economic recovery and sustained growth 
of the country, the Government formulated 
a medium-term (5-year) mineral resources 
development plan for 1987-91. The plan, 
primarily developed by the Department of 
Environment, Energy and Natural Re- 
sources (DEENR), formerly the Department 
of Natural Resources, and its Mines and 
Geo-Sciences Bureau, formerly named the 
Bureau of Mines and Geo-Sciences, had 
several aims. They included promoting the 
efficient and judicial use of mineral re- 
sources; ensuring sustainable productive ca- 
pacity of mineral resources; encouraging 
and supporting community-based (i. e., 
small-scale) mining, mineral resource man- 
agement and conservation; achieving a 
more equitable sharing of benefits derived 
from the development of mineral resources; 
increasing the mineral sector's contribu- 
tions toward the national effort directed 
toward poverty; and encouraging the use of 
modern mining technology to promote har- 
mony with the environment. 

The Government, through the DEENR 
and the Chamber of Mines of the Philip- 
pines, requested a United Nations consult- 
ant to advise on the drafting of a new 
mining code. Work on the new code was 
scheduled to begin in January 1988. 


PRODUCTION 


According to the National Economic and 
Development Authority, the total value of 
mining output in the Philippines increased 
18.696 in the first half of 1987 more than 


the same 1986 period, rising to about $290 
million. Nearly 75% of the total mining 
output was accounted for by copper and 
gold, valued at about $211 million. The 
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value of mined gold, $128 million, increased 
27%, almost entirely owing to a 24% rise in 
the average price of gold, while that of 
copper decreased 9% to about $83 million. 
The value of chromium production was 


Table 1.—Philippines: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 1983 


METALS 
Arsenic: White (equivalent of arsenic acid) ____ P 


Chromium: Chromite, gross weight: 


Metallurgical- grade 136, 347 
Chemical- grade 
Refractory- grade 130,562 
ere EnAmEcs 266,909 
Cobalt, mine output, Co content 165 
Mine output, Cu content! 211,408 
Smelterrr!v!?)k „„ 57, 600 
Refined... ““ 38, 800 
Gold, mine output, Au content troy ounces. _ 816,536 
Iron and steel: 
Iron ore and concentrate thousand tons 8 
Ferroalloys: 
Electric-furnace ferrosilicon® _______ _ 20,000 
Electric-furnace ferrochromium _ — — — — — — 26,901 
Steel, crude___________ thousand tons 200 
Manganese ore and concentrate, gross weight ...... 2,242 
Mel num, mine output, Mo content 40 
ickel: 
Mine output, Ni content 18,900 
Metal, smelterr 6,097 
Silver, mine output, Ag content 
thousand troy ounces. . 1,823 
Zinc, mine output, Zn content — —— ---------—-—- 2215 
INDUSTRIAL MINERALS 
————— ðͤ d PH 1,201 
Canent hydraulic thousand tons 4,383 
Bentonite JJ; 8 670 
|| NEMO PT 532 
White Pec see Ó—— — — 19,990 
Other M AAA 897,908 
7c eens iS ee eee oe ai ee es 6,5 
and anhydrite: 
"Natural. o oes een cocce cee 500 
Synthetic 2 LLL LL ccc c2 110,000 
d ————— ——— 50,675 
NIB o ee i o ue e 620 
Nitrogen: N content of ammonia ...........— 20,300 
Perlite ence ee 2.020 
Phosphate: 
OUO cuc ed LE E E 610 
Phosphate rock 4,135 
Pyrite and pyrrhotite (including cuprous), 
weight. ee ek eee 62,864 
Salt, marine FE aso eee 381,912 
Sand and gravel 
Silica sand |... thousand tons 408 
Other* thousand cubic meters... 15,132 
Stone: 
DCC eh AAA ee 82,448 
Diorie. — — unum 47,895 
Den ee 836,043 
Limestone ___________ thousand tons. 6,686 
Marble (dimension), unfinished 
cubic meters 6,117 
Volcanic cinlderrrr — do. ___ 482 
Sandstone... LLL 2222222 LLL L2 47,234 
Sa E ——— € E 117,772 
Quartz ones oec 74,515 
Crushed, broken, other® 
thousand cubic meters 1,857 
Sulfur: S content of pyritee 29,232 
dal utu 00 878 


See footnotes at end of table. 


1984 


132, 505 
260,889 
64 


283,859 


109,200 
99,230 
827,149 


18,400 
48,049 
250 


82,806 
401,008 


432 
14,695 


1985 


130,227 


232,478 
421,058 


317 
11,235 


1986” 


5,000 


85,271 
16,109 
12,850 


174,230 
92 


222,644 


124,300 
134,547 


1,296,367 


244,028 
185,954 


400 
13, 000 


€360,000 
€4,000 


°5,000 
1,000 


€20,000 
€80,000 


21,000 
118,473 
1,000 


about $94 million, a decrease of about 25%. 

Except for chemical- and refractory-grade 
chromite, production of the major minerals 
in the Philippines continued to decline. 


1987* 


5,000 


369,429 
319,899 
398,572 


187,900 


3215,014 


3124,700 
$132,118 


31,852,934 


3341,417 
3446,532 


3351 
313,943 
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Table 1.— Philippines: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 19865 1987* 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades 1,019,594 1,216,388 1,257,881 1,128,449 1,152,342 
Petroleum 
de thousand 42-gallon barrels — 4, 654 3, 890 3,285 2,190 1,800 
Refinery nery poe 
J do- 9,349 8,124 9,000 *9,200 9,000 
Jet fuel do- 3,007 3,322 *3.000 *3.000 3,000 
Keros ene do— 3,441 2,882 €2,500 €2,700 2,500 
Distillate fuel oil |... do— 17,540 17,027 17,000 17,300 17, 000 
= fuel oil do____ 21 670 18,544 €19,000 €20,000 19,000 
C do- 5,097 4,021 €4,500 €4,800 4,500 
Refinery fuel and losses do— 14,555 *15,000 *15,000 *15,000 15,000 
Mr oe te eS do_ _ _— 74,659 *68,426 910,000 912,000 70,000 
iTable includes data available through July 12, 1988. 
In addition to the commodities listed, the Philippines produces platinum group metals as byproducts of other metals, 
but output is not reported quantitatively, and no basis is available to make reliable estimates of output levels. 


3Re 


figure. 
“Includes “pebbles” and “soil” not further described. 


5Excludes limestone for road construction. Reported figures are as follows, in cubic meters: 1983— 84,742; 1984—17,722; 


1985— 1,914; 1986— not available; and 1987—not Available. 


“includes materials described as rock, crushed or broken; stones, cobbles, and boulders; rock aggregates; and broken 


TRADE 


Minerals were among the Philippines top 
exports in 1987, and the mining industry 
was a major foreign-exchange earner. The 
country’s mineral exports in 1987 were 
valued at $769 million, 2.6% more than the 
1986 total, and represented about 15% of 
the country’s total exports. The increase 
was primarily due to higher world metal 
prices. However, export volumes of major 
metals fell. The share of copper concentrate 
exports to total exports continued to decline 
as the Philippine Associated Smelting and 


Refining Corp. (PASAR) continued to take, 
by Government mandate, a larger share of 
the domestic copper production for in- 
country smelting. Shipments of copper con- 
centrates dropped to 332,000 tons from 
361,000 tons and copper cathodes to 105,000 
tons from 127,000 tons. Gold shipments 
decreased to almost 1.08 million troy ounces 
from about 1.13 million troy ounces, and 
silver to 1.48 million troy ounces from 1.57 
million troy ounces. 


Table 2.—Philippines: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodi 1985 1986 : 
id United Other (principal 
METALS 
Aluminum: Metal including alloys, all 
forms onem 888 28 56 () Japan 31; 5 10. 
Arsenic: Oxides and acids 1,449 2,018 1,819 United m 867; Australia 331. 
8 Ore and concentrate 159, 435 130,165 26, 218 Sweden 25, 56 ‘China 21,471. 
pper: 
Ore and concentrate 844,201 859,781 — J np" 285,584; Republic of Korea 
Matte and speiss including 8 
cement copper 7,004 xs 
Metal incl alloys: 
Strap) ee mecum 6,915 8,151 ned Singapore 5,000; Japan 1,354. 
Unwrought ------------—- 129,901 130,228 PN is oodd 1, 072 ; Taiwan à 38 320; Repub- 
Semimanufactures .. 2,797 5,235 zu FAR 2.947; 8 1,286; Japan 
Gold: Metal contained in copper 
concentrates |... troy ounces _ T932,874 894,572 Ja 178,686; United Kingdom 


See footnotes at end of table. 


2,975; France 62,492. 
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Table 2.—Philippines: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 
Iron ore and concentrate: 
Excludi pyrite: 
Agglomerated 
thousand tons 
Not agglomerated ....... 


Pyrite, roasted 
Metal: 


oop and strip _________ 


d for 
ED iu Metal Castinga and fora a eie 


A pns 
Nickel: 
Ore and concentrate! 
Metal including alloys: 
Unwrought_ 


Semimanuf. 
Sivar Metal including all alloys, unwrought 
and partly wrought . . troy ounces. . 


Tin: Metal including alloys, all forms 
Tungsten: Metal including alloys, all 


Ore and concentrate 

Metal including alloys, all forms 
Other: 

Oxides and hydroxid es 

Ashes and residues 

Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, et 


kilograms_ 
Phosphates, 1 JJ TURNS 


Crude and partly worked 
Workeddl. Lc -- 


Dolomite, chi 
Gravel am 


See footnotes at end of table. 


1985 


4,022 
12,000 
11,761 

952 
22,428 


50,879 
10 


2,566 
1,604 
708,034 
15 


211,241 
15,114 


Destinations, 1986 
Other (principal) 


Ja 9,472. 
to Japan. 

Taiwan 4,300; Japan 3,617. 

Japan 784. 

sapan 7,101; Indonesia 1,004; Taiwan 
76 i 


Japan 40,745; Netherlands 4,200. 
Sri Lanka 12. 


Guam 6; China 4. 


All to Pacific Islands Trust Territory. 
Australia m 3 49. 


Switzerland 950; Republic of Korea 
ud Japa: n 889. 


France 248,154; United 


240,684; West Gee 162 268 
Japan 11. 
All to Japan. 
Taiwan 196; Japan 108. 
Netherlands 64; 3 om 16. 


Singapore 6, 082; Japan 1 
s cw 255; Hong Kong 103; Taiwan 


Hong Kong 318; Taiwan 301. 

Indonesia 300; Pakistan 60. 

1 73, 162; China 30,000. 
to Sri Lanka. 


Taiwan 896; West Germany 242. 


Australia 6,568; Thailand 2,947; In- 
donesia 2, 
China 243, 564; Iran 110,411; Ethiopia 


76, 326. 
China 30,577. 
All to Japan. 
All to Guam. 


All to Indonesia. 
All to Taiwan. 
All to Guam. 


Japan 3, 141; Taiwan 622. 

Australia 398; Guam 323; Hong Kong 
All to Japan. 

Japan 10,996; Hong Kong 3,069. 
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Table 2.— Philippines: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 ; 
2 United Other (principal) 
INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —Continued 

Limestone other than dimension 8,150 89,954 -— Taiwan 21,759; Ja 18,745. 

Sand other than metal- bearing 2,118 2,668 795 Ja 601; Hong Kong 420; United 

Kingdom 316. 

Sulfur: 

Elemental: Colloidal, precipitated, 

sublime kilograms_ — e 20 — All to Thailand. 
Sulfuric acid 20,214 S 
er 
m 233 2,198 -—- Taiwan 1,841. 
5 not metal- bearing 1.222 480 — All to Japan. 
MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural 18 18 -- All to Hong Kong. 
Carbon black kk 1,872 1,477 —— Thailand 986; Taiwan 398. 
Petroleum refinery products: 

RN Seem barrels. 655,504 868,457 Hong K 612,190; Malaysia 98,588 

on - , » -— = ong 0 7 ysia * 7 
Thailand 67, 585. 
Naphtha including white spirit 
do 580,644 1,864,314 cns Ja 899,402; Taiwan 456,204. 

Kerosene and jet fuel |... do— x 835,593 zx to J apan, 

Lubricantss do 10,333 9,999 s Taiwan ,512; Republic of Korea 

Residuel fuel oil do a 441,611 __ Hong Kong 227,845; Guam 218,699. 


TRevised. 
1Table prepared by Audrey D. Wilkes. 
Wess than 1/2 unit. 


Table 3.— Philippines: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
id E Other (principal) 
METALS 
Alkali and alkaline-earth metals 
kilograms_ — 3,463 1,812 — United Kingdom 995; Japan 765. 
Aluminum: 
Ore and concentrate 5,005 5,879 39 Malaysia 4,861; China 400. 
Oxides and hydroxides 3,532 5,980 108 Japan 4,084; Australia 680. 
Metal including alloys: 
e eee E 144 945 58 Aene o Kong 270. 
Unwrought - ------------ 4,881 6,271 38 754; Canada 1,828. 
Semimanufactures 6, 419 6 445 123 1 1 pan 1.798 Republic of Korea 
pore 905. 
Arsenic: Oxides and acids 14 16 =< e Mees 
Chromium: 
Ore and concentrate 29,947 17 uds Japan 12. 
Oxides and hydroxides |... .... 76 21 18 West ( Germany 7. 
Cobalt: Oxides and hydroxides 
kilograms. — 4,150 1,231 45 ee 500; Can- 
T 400. 
r: 
TACO onnsa 95 245 -— Taiwan 167; West Germany 49. 
Metal i including alloys: 
BOTAD —- uc ee eee c 16 — All from Japan. 
Unwrou ght 5 8 A inly from Japan. 
i ufactures 2,615 8,241 324 “apan 1,687; Republic of Korea 
Gold: Metal including alloys, unwrought 
and partly wrought ... troy ounces . 8,583 9,571 6,244 Singapore 1,853. 
Iron and steel: 
Iron ore and concentrate exclu neng 
pyrite, not 5 
ousand tons g 389 2,575 — Brazil 1,157; Australia 1,057. 


See footnote at end of table. 
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Table 3.— Philippines: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
Ed oe Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: 
Scrap --------------—-— 751 85,243 88,878 Uned nm om 20,553; Canada 
ren iron, cast iron, related materi- agi 
J NE 829 22,966 24 Malaysia 21,989. 
N 
Ferromanganese_ — — — — — — — 591 1,431 22 Netherlands 324; Mozambique 
260; Taiwan 210. 
nspecified -- 68 292 8 Japan 77; China 50; Taiwan 40. 
Steel, primary form 238,542 391,367 1,643 55 T 15b, ,040; Republic of Korea 
FOIUIRAR UN ures 2x 
ae rods, angles, pes, sec- 
tloná .———— 8 85,944 87,685 184 Japan 22,581; Republic of Korea 
Universals, plates, sheets 97,058 199,928 8,813 Japan 156,469. 
Hoop and stri s: __~— 4,403 4,495 94 Japan 8,854. 
Rails and accessories 1,801 884 5 J apan 174; Republic of Korea 
Wire 5,981 7,128 68 Ja an 8,541; Republic of Korea 
Tubes, pipes, fittings |... 18,518 12,445 418 ur 8,453; Republic of Korea 
l A 
232 12 12 5 X Australia 5. 
Metal including alloys: 
% RUE NUES 3,600 4,307 89 Australia 4,116. 
Unwrou ght 2,984 4,532 68 Australia 1,806; Taiwan 1,506; 
Japan 1, 078. 
f warren: — pi — B - 189 197 52 Australia 89; Japan 27. 
Magnesium: etal including alloys, 
5 %%ͤͥ 8 69 36 1 Hong Kong 28. 
Ore and e metallurgical - i 
Sapna are eee EIE MN RN EEE 2,669 3,040 a: Singapore 2,159; Japan 799. 
Oxides POETE et 8 916 874 11 Japan 7 ustralia 80. 
Mercur 76-pound flaska — 886 1,596 1) ria 490; ae 429; West 
rmany 
Molybdenum: Metal including alloys, all 
ie VVT 20 Netherlands 1. 
N ickel: cel: Metal including alloys: 
nwroughgtt 28 50 10 Japan 19; Hong Kong 13. 
Semimanufactures 160 68 5 "t German y 24; Austria 12; 
apan 11. 
pe au in sions inda ine ucing 
oys, unwrought an partly wroug. 
troy ounces. _ 801 387 886 West Germany 1. 
xe Metal including alloys, unwrought 
P eig partly wrought _______ do- 1.291 885 810 United Kingdom 75. 
Orxides kilograms_ - 95 EN 
Metal i including alloys, all form 862 521 (3) Indonesia 409. 
Titanium: 
Ore and concentrate 487 966 —— Australia 802; Mozambique 108. 
JJ ² J net E Be 794 1,505 24 Japan 544; United epe d 461. 
W Metal including alloys, all 
jd SRM eee EA 11 8 ($ Belgium-Luxembourg 7. 
8 and / or thorium: Oxides and 
go compounds kilograms — 500 ue 
c: 
idòl eR 0 eee ee 399 879 56 Taiwan 129; Republic of Korea 
Blue powder. FFF 189 168 143 Australia 15. 
including alloys: 
Unwrought tt 18,000 18,897 102 Ja eee Australia 5,061; 
Semimanufactures 31 27 18 | Hong Kong 6. 
Zirconium: Ore and concentrate 22 41 -— Mainly from Australia. 
Other: 
Ores and concentrates — 7 7 
Oxides and hydroxides 4,185 5,386 8 aoe 3,558; United Kingdom 
Ashes and residues 79,791 38,535 76 Japan 38,422. 
Base metals including alloys, all forms 30 10 China 16. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
eee Corundum, emery, pumice, 
eod Hp m 838 244 23 


See footnotes at end of table. 


Chile 90; Netherlands 64; Hong 
Kong 51. 
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Table 3.— Philippines: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1985 1986 United 
States 


Sources, 1986 
Other (principal) 


INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 


Dust and powder of precious and semi- 
precious stones including pcd 


Grinding and polishing wheels aud 


Cement 


! —— ee 
Clays, cruldee 222... -- 
Cryolite and chiolite — kilograms_ — 
Diamond: Industrial stones, natural 


carats. _ 
Diatomite and other infusorial earth .. .. — 
Feldspar, fluorspar, related materials 


Le om sede nh al 


Mica, 
Nitrates, cru 


Sodium compounds, n.e 
Carbonate, natural and manufactured 
ufactured 


Gravel and crushed rock 
Limestone other than dimension 


and quartzite_ 
other than metal beara Son 
Elemental: á ibg 
Crude including native an 
product 


Sulfurie acid 
Talc, steatite, soapstone, pyrophyllite 


See foot notes at end of table. 


184,911 
811,141 


4,196 
58,268 


206,909 
18 


Australia 54. 
West Germany 18; Brazil 17. 


All from Austria. 

Hong Ron 291; Taiwan 107; 
China 80. 

Canada 726; U.S.S.R. 102. 

China 


vio. of Korea 11,249; China 


West 

Thailand and 2.430 H ; Hong Kong 
1,790; gu dar Lo 

All from 


Belgium-Luxembourg 1,062,711. 
J 224 


apan 224. 
SET E 500; China 354; Japan 


Indonesia 83,058; Qatar 15,941. 
Indonesia 297 4380; Japan 
111,626; Kuwait 81 ,654. 


Korea 14,901; ied 11,000. 
Republic of Korea 51, 400. 
orid Tania 40; China 24; Hong 


ng 20. 
W 70, 542; Thailand 
16,070. 
United Kingdom 45. 


China 5,046; Japan 2,769. 

West Germany 36; India 20. 

All from Belgium-Luxembourg. 
“Gur 714; Morocco 383; Senegal 


India 2,789. 

West 1 608; Spain 97. 

Australia 44,454; China 87, 411; 
West Germany 5,311. 


Sonya 18,162; Japan 14,914. 
10,299; "Taiwan 3,193. 


Hong Kong 84; Taiwan 46; China 


Italy 15. 

United om 973; West Ger- 
many 135; Taiwan 1 

France 174; Japan 34. 

Taiwan 1, 

All from Netherlands. 

Australia 11,109; Taiwan 460. 


Tha und 872; China 300; Japan 


Canada 6,247; rp re 4,369. 
All from Netherlan 

Japan 123, 373. 

a ra of Korea 3,802; China 
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Table 3.—Philippines: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 j 
n Uniten Other (principal) 
INDUSTRIAL MINERALS —Continued 
ur 
ue EE eee ED 257 359 1 Ja 192; Australia 164. 
Saag and dross, not metal-bearing .. .. 54,851 80,017 1 Indi oo Taiwan 11,160; Ja- 
pan 5,511. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 98 50 E. Republic of Korea 34; Singapore 
Carbon black 14,806 764 85 Taiwan 233; Singapore 201. 
Coal, all S including briquets 1,152,747 960,808 58 Australia 682, 644; Indonesia 
92,267; U.S.S.R. 67, 325. 
8 and semicoke- ----------—-- 86,926 85,134 7,018 Japan 63, 293; U.S.S. R. 14,800. 
etroleum: 
Crude_ thousand 42-gallon barrels... 747,114 49,391 _. Saudi Arabia 13,100; Malaysia 
9,936; Kuwait 6,797. 
Refinery products: 
Gasoline do— —— 26 25 (2) Mainly from Australia. 
Mineral jely ang wax do 57 54 5 China 36. 
Distillate fuel oilili do 4.459 6,285 312 Taiwan 1,568; Republic of Korea 
1,445; Singapore 1,4 
Lubricantss do— 51 46 9 West Germany 9; Singapore 7. 
Residual fuel o iii do- 38 13 (2) Mainly from Singapore. 
Revised. 
1Table prepared by Audrey D. Wilkes. 
WLess than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Chromium.—The chromium industry in 
the Philippines continued to stabilize dur- 
ing 1987, although ore production was esti- 
mated to have remained about the same as 
in 1986. Ore buyers remained uneasy, how- 
ever, over the nation's long-range supply 
capability of chromium. Mines were being 
depleted while no new reserves were being 
developed and no new investments were 
being made. 

The Philippines produced  chemical., 
metallurgical-, and refractory-grade chro- 
mite and ranked as the world's sixth largest 
producer. The largest producer of metal- 
]urgical-grade chromite, Acoje Mining Co. 
Inc. at Santa Cruz on Luzon Island, was 
faltering at yearend with heavy losses and 
unpaid loans. Voest-Alpine AG of Austria, 
the company’s major shareholder, sold its 
holdings to Independent Resources of Aus- 
tralia, Minimax Exploration Co., and to 
private interests late in the year. Benguet 


Corp. was the largest miner of refractory- 
grade chromite, producing from its Masin- 
loc Mine, Zambales Province, Luzon Island. 
Alamag Processing Corp., a joint venture of 
Rio Chico Mining Corp. of the Philippines 
and Bayer AG of the Federal Republic of 
Germany, produced chemical-grade chro- 
mite from its mines in eastern Samar Prov- 
ince. 

Ferrochrome Philippines Inc. (FPI) was 
the largest producer of ferrochromium in 
the Philippines, operating the 60,000-ton- 
per-year-capacity plant at Togoloan, near 
Cagayan de Oro, in northern Mindanao. 
Downtime for relining the sintering kiln 
and repairing a broken electrode resulted in 
an estimated production of 47,000 tons of 
high-carbon ferrochromium, lower than in 
previous years. Pacific Chrome Inc. held an 
option to take over Electro Alloys Inc. at 
Iligan City, Mindanao, to produce ferrochro- 
mium. À drawback to the takeover was that 
the Philippines could not supply the raw 
materials for the production of the target 
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18,000 tons of ferrochromium per year. 
Alternative sources were being considered 
at yearend, including India, Madagascar 
New Caledonia, and the Republic of South 
Africa. 

Copper.—PASAR—which was owned by 
the state-owned National Development 
Corp., 40%; a Japanese consortium led by 
Marubeni Corp., 32%; local copper produc- 
ers led by Atlas Consolidated Mining and 
Development Corp., 23%; and International 
Finance Corp., 5%—was planning to in- 
crease production by 25% at its 138,000-ton- 
per-year smelter at Isabel in the central 
Province of Leyte. This increased output 
would lower unit production costs, take 
advantage of the shortfall of refined copper 
during the year, and diversify the compa- 
ny's sources of copper concentrates. Cost of 
the expansion was estimated to be $51 
million. PASAR would have to import cop- 
per concentrate, since local mining firms 
had contract commitments with Japanese 
and other foreign smelters. The new smelt- 
er would require about 480,000 tons of 
copper concentrate when operating at full 
capacity. 

At midyear, PASAR tested the feasibility 
of importing 50,000 tons of copper concen- 
trate per year from Papua New Guinea. In 
June, DEENR gave approval to import 
40,000 tons of concentrates from Papua New 
Guinea for the balance of 1987, marking the 
Philippines first imports of copper concen- 
trates. At yearend, the company received 
approval to import 120,000 tons from Papua 
New Guinea in 1988. Sufficient concentrate 
from Papua New Guinea’s two copper 
mines, Ok Tedi and Bougainville, would 
bring PASAR's capacity utilization to 
98.5% compared with only 57% that could 
be supplied from existing Philippine mines. 

The PASAR smelter was reportedly shut 
down for about a week in March owing to 
power problems, and some delay in cathode 
shipments was experienced. According to 
one report, some customers of PASAR were 
refusing shipments of copper cathode be- 
cause of a quality-control problem.? 

Galactic Resources Ltd. of Canada and 
Lepanto Consolidated Mining Co. Inc. an- 
nounced near yearend a 40-60 joint venture 
to develop a major copper-gold mine, the 
Far South East Deposit, at Mankayan in 
Benguet Province. (See the "Gold" section 
for additional information.) Drilling by Le- 
panto Consolidated outlined 292 million 
tons of ore containing about 2 million tons 
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of copper. J. S. Redpath Corp. of the United 
States and Kilborn Engineering Ltd. of 
Canada were to complete a feasibi:ity study 
in early 1988. 

Bond Corp. Holdings Ltd. of Australia 
and Atlas Consolidated, the Philippines 
largest mining firm, continued negotiations 
during the year on an agreement by Bond to 
assume Atlas Consolidated's existing loans 
and their restructuring into a gold loan; to 
acquire a 4096 equity in Atlas Consolidated; 
and to extend a loan to Atlas Consolidated 
for the exploration and development of the 
Masbate gold mine on Masbate Island. By 
yearend, Atlas Consolidated's creditors had 
agreed in principle that Bond should as- 
sume Atlas Consolidated's debts. However, 
repayment was to be in gold rather than 
dividends, thereby creating an additional 
problem for the discussions. Under Philip- 
pine law, gold produced in the Philippines 
must be declared and sold to the Central 
Bank of the Philippines. 

The Philippines ranked 10th among 
world copper producers. According to the 
Chamber of Mines of the Philippines, pro- 
duction of copper, by company, was as 


follows in metric tons:* 
Company 1986 1987 

Atlas Consolidated Mining and Devel- 
opment Corp——— 69,660 — 81,049 
Maricalum Mining Corp . -- ----—- 42,210 0,606 
Marcopper Mining Cord 28,851 23, 933 
ilex Mining Corp ac xe 21,482 23, 618 
Be Do —— 23,151 19,158 
Lepanto Con Tren oe ae ,863 13, 671 

nso Mihing 

Mere crop eee pe 18,011 12,985 
Penguat Exploration Inc. 1,416 ER 
Total. uu St 222,644 215,015 


per production S the Copper Shield project was 
shut 1 m Sept. 1986 


Gold. — The Far South East Deposit, a 
major copper-gold porphyry deposit has in- 
dicated reserves, as developed by explorato- 
ry diamond drilling, of 12 million troy 
ounces of gold and an equal quantity of 
recoverable silver. (See the Copper sec- 
tion for additional information.) Galactic 
Resources was to contribute $2.4 million as 
part of the initial capitalization to fund a 
feasibility study. The total cost of the proj- 
ect was estimated to be $180 million. 

Cultus Gold NL was making a surface 
exploration on its claims at Paracale Na- 
tionale in Bicol Province at yearend. The 
properties contain a former producing 
mine, and the company was resampling and 
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retrenching to determine both underground 
reserves and reserves amenable to surface 
mining. Cultus was also sampling and map- 
ping three other properties in the area. 

Kenmare Resources Pty. Ltd. Co. of Ire- 
land initiated a major exploration program 
for epithermal gold on the islands of Leyte, 
Luzon, and Negros in September. The pro- 
gram, including geochemical assays on 
Stream sediment and bedrock samples and 
heavy-mineral panning, was in joint ven- 
ture with the Philippine National Oil Corp. 
(PNOC), each with a 40% stake, and private 
investors (20%). In addition, Kenmare was 
investigating in its own right two other 
prospects: Mount Bagacay, a prominent vol- 
cano near the southern edge of the Paracale 
gold district in Camarines Norte, and 
Mount Sembrano, a volcanic zone 40 kilo- 
meters east of Manila containing old gold 
workings. 

Paragon Resources Ltd. acquired a 40% 
interest in the Longos Mine, formerly 
known as the Philippine Eagle Mine, in the 
Paracale District at the beginning of 1987. 
Private interests, who purchased the mine 
in the early 1980's and developed the prop- 
erty for production in 1982, held the re- 
maining interest. Initial production, ex- 
pected to begin at yearend, was projected at 
about 37,800 troy ounces of gold per year. 
Ore reserves were 1.8 million tons grading 
0.28 troy ounce of gold per ton. Assets at the 
mine included head frames and winders, 
mining and milling equipment, and a con- 
centrator and cyanide plant with a capacity 
to treat 15,000 tons of ore per year. Ap- 
parently, except for dewatering, the mine 
was virtually ready to produce as soon as 
agreements between the partners could be 
finalized. However, Paragon was con- 
ducting further exploration work and refur- 
bishing the mill to produce at the rate of 
150,000 tons of ore per year. The Philippine 
Eagle closed in 1952 because of low gold 
prices. Exploration below the old under- 
ground workings, done by Metals Explora- 
tion (Asia) Inc. in 1970 indicated minable 
reserves of 1.35 million tons of ore grading 
13.57 grams of gold per ton. During the 1987 
exploration of the site, Paragon established 
a high-grade open pit resource containing 
an indicated 800,000 tons of ore at a grade of 
18 grams of gold per ton to a depth of 122 
meters. 

Gold production in the Philippines was 
ranked ninth in the world in 1987, dropping 
one place from the 1986 ranking. According 
to the Chamber of Mines of the Philippines, 
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gold production by companies and small- 
scale gold panners was as follows, in troy 
ounces:® 


Company 1986 1987 
et Co and by- 
aed Mae a ta E id —— 246,100 249,187 
Des ex i ie abana = __. 214,786 158,068 
opment Corp. (primary an = 
v procu docs Mining o E 139,415 139,846 
to Consoli 
(product y.... ee NM EN 60,996 73,373 
Apex Mining Co. Inc. (primary) . — — 49,476 44,952 
urigao Consoli idated Co 
Marcopper Mining Corp. (byproduct). 18.778 — 19491 
uct)_ j 
ene ce iba Inc. (primary 
e. ee e „837 11,368 
Itogon Sayoc N Mines Inc. (pri i PERA 15,640 11, 115 
calum Mining Corp. oe uct) 9, 908 9, 267 
North Davao Mining Corp. (b | 
5 POENI POMMES 11,828 9,212 
Manila Mining Corp. (primary) MUS 7,628 8, 086 
Small-scale gold panner es 482,300 500, 000 
„ cuenta sce 1,296,406 1,273,111 
*Estimated 


Nickel.—At yearend, Pacific Metals Co. of 
Japan, a Japanese ferronickel producer, 
imported from the newly opened Taganito 
Mine in northern Mindanao, the first ship- 
ment of 25,000 tons of nickel ore for testing 
purposes. The mine was opened in late 1987 
on an exploratory basis, and was reported to 
have large resources averaging more than 
2.4% nickel. Reportedly, Pacific Metals was 
planning to import 70,000 to 80,000 tons of 
nickel ore annually until the mine was fully 
developed.* 

Nonoc Mining and Industrial Corp. 
(NMIC) pursued efforts to reopen its mine 
and refinery in Surigao, shut down since 
March 1986 by a labor strike and pervasive 
financial difficulties. NMIC was believed to 
have approached the leading South Korean 
steel company, Pohang Iron and Steel Co., 
for $30 million in aid. Reportedly, NMIC’s 
creditors were approached by the Soviet 
metal trading and equipment company, 
Tsvetmetpromexport, for help in rehabili- 
tating and operating NMIC.’ Although the 
details of possible Soviet involvement was 
unknown at yearend, indications were that 
the U.S.S.R. was offering foreign invest- 
ment, or equipment and spare parts, or 
personnel, technical assistance, and train- 
ing in a barter arrangment for nickel or 
copper products. To resume operations, 
NMIC was believed to need more than $20 
million to cover back wages for the workers, 
installation of a cable belt conveyor, spare 
parts and plant rehabilitation, and rebuild 
the inventory. NMIC filed a petition on 
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February 27 with the Government to stop a 
series of legal actions against the firm and 
to protect its dwindling assets. The refinery 
had an effective capacity of 16,000 tons of 
refined nickel per year before it shut down. 

Steel.—Total steel products demand in 
the Philippines was 826,000 tons in 1986, 
the latest year for which official data were 
available. National Steel Corp., the coun- 
try's largest steel producer, covered about 
68% of the market. National Steel supplied 
about 97% of total demand for cold-roll 
sheets; 65% of the market for tinplate; 58% 
of the market for billets; and 57% of de- 
mand for hot-roll sheets. 


INDUSTRIAL MINERALS 


Cement.—The Philippine cement indus- 
try, which in recent years had been operat- 
ing at about 50% of capacity, was thrust to 
the brink of having to import after the 
Government initiated a $195 million 
housing-construction program and a $180 
million roadbuilding program to boost the 
country’s economy. The country’s 13 operat- 
ing cement factories—5 plants had closed in 
recent years—operated at near capacity 
throughout 1987. 

Fertilizer Materials.—The phosphate fer- 
tilizer mine at Batinque on Leyte was closed 
temporarily in early 1987 owing to a short- 
age of working capital. As a consequence, 
Philippines Phosphate Fertilizer Corp. 
(Philphos) became entirely dependent upon 
imported phosphate rock from Nauru for 
the operation of its fertilizer plant at Batin- 
que. Philphos had been blending impure 
Batinque rock with that from Nauru be- 
cause the company claimed that Nauru 
rock alone was not fully suitable for the 
plant. Despite the high quality of Nauru 
rock, a better phosphate recovery could be 
obtained from blending both types of rock. 


Sulfur.—Freeport-McMoRan Inc. of the 
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(Philippines) Inc. were planning to open a 
joint-venture surface sulfur mine at Pam- 
plona, Negros Oriental Province, Negros 
Island, in the central Philippines. The pro- 
posed project, depending upon the process- 
ing technology and the capacity, would cost 
between $50 million and $100 million. 


MINERAL FUELS 


Coal—Piedra Negra Mining Corp. 
(PNMO) discovered a high-grade coal depos- 
it in the Tandag-Marihatag-Lianga coal ba- 
sin in Surigao del Sur Province, northern 
Mindanao, estimated to contain 182 million 
tons. PNMC submitted to the Ministry of 
Energy a 5-year work program in which the 
company planned to produce 40,200 tons of 
coal during the second year of production, 
increasing to 98,000 tons by the fifth year. 
Both proposed production and the initial 
year of operation were unknown. 

Petroleum.—Crude petroleum was pro- 
duced from three oilfields—Cadlao, Malin- 
toc, and Nido—during the year, accounting 
for about 5% of the country's requirements. 
Crude petroleum remained the country's 
largest single commodity import in terms of 
value, with Saudia Arabia the principal 
supplier. The Philippines had three oil re- 
fineries to process crude, but domestic con- 
sumption remained larger than these facili- 
ties could supply. There remained little 
interest in exploration for oil; only seismic 
surveys were made during the year. 


1Physical scientist, Division of International Minerals. 
*Where n „values have been converted from the 
P20. USS I ) to US. dollars .at the rate of 


*American Metal Market. V. 95, No. 55, Mar. 23, 1987. 


p. 
“Chamber of Mines of the Philippines. CMP Newsletter. 
V. 18, No. 1, Jan. 1988, p. 8. 
5Page 4 of work cited in footnote 4. 
SAmerican Metal Market. V. 96, No. 6, Jan. 11, 1988, 


p. fa 
Eastern Economic Review (Hong Kong). V. 136, No. 
"i pel 2, 1987, p. 8. 


The Mineral Industry of 
Poland 


By Walter G. Steblez! 


In 1987, Poland's centrally planned econ- 
omy continued to improve, showing modest 
growth in national income and a 3.3% 
growth in industrial output compared with 
those in 1986. Mining output, accounting for 
7% of gross industrial production, remained 
largely at the output level of 1986. The 
production of Poland's iron and steel indus- 
try declined slightly compared with that of 
1986; however, the output of nonferrous 
metals remained at about 1986 production 
levels. For the same period, the bituminous 
coal industry showed slight gains; on the 
other hand, metal fabricating, chemical, 
brown coal and lignite mining, and ma- 
chine-building and toolmaking industries 
grew by 5.1%, 5.2%, 8.9%, and 8.2%, respec- 
tively. By yearend 1986 there were about 1.1 
million workers employed in the fuels and 
energy, industrial minerals, and metallurgi- 
cal industries, which represented about 
25% of the industrial work force.? By year- 
end, Poland's mining and extracting indus- 
tries increased their labor forces by 4,000 
workers. The average monthly wage in the 
country's mining sector remained the high- 
est in industry: almost twice that of the 
construction sector, which was second to 
mining in terms of wage scale. In 1987, the 
average wage increases for employees in the 
mining sector grew by 19% compared with 
those of 1986. However, during the same 
period, the cost of living for industrial 
workers rose by 26%. 

The dispute and ensuing strikes that 


arose in 1986 between Poland's copper min- 
ers and the Government over the wage 
differential between coal and copper mining 
sectors was reportedly resolved in late 1987. 
The Government originally maintained the 
position that benefits granted to the coal 
industry were not applicable to the copper 
industry because the latter was not subsi- 
dized and did represent a special exception 
to Poland's economic reform policies. The 
reversal of the Government's decision 
placed the country's copper and other met- 
allurgical industries on an equal footing in 
terms of wages with the coal industry. 
Other major events in the minerals indus- 
try included the discovery of gold in Lower 
Silesia, the exhaustion and partial decom- 
missioning of the Konrad copper mine, and 
the continued construction of the Kosciusko 
power station to supply electricity to the 
Osiek sulfur mine. 

Government Policies and Programs.— 
Government policies continued to be aimed 
at streamlining both production and con- 
sumption of minerals. To this end, the 
indexes of both productivity and consump- 
tion of minerals and basic materials showed 
improvement over those in 1986. A major 
streamlining effort was initiated in October 
1987 to consolidate the mining, processing, 
and fabricating sectors of industry. The 
Ministry of Mining and Energy was abolish- 
ed, and its functions and subdivisions subor- 
dinated under the Ministry of Industry. 


PRODUCTION 


Despite a number of proposed economic 
reforms, Poland's mineral industry remain- 
ed centrally planned and state-owned and 
operated. The country's output of bitumi- 
nous coal, copper, silver, and sulfur contin- 


ued to be of world significance and, by 
European standards, Poland remained an 
important producer of cadmium, lead, salt, 
and zinc. 
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Table 1.—Poland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 
METALS 
Aluminum metal, primary- - - - --- ------—— 44,400 45,900 47,000 47,500 347,500 
cadmium metal, primar 510 510 600 620 600 
pper: 
Mine output, Cu content, recoverabte 402,300 431,000 *431,000 434,000 437,000 
Metal: 
Smelter, including secondary® _____ ___ 362,000 375,000 390,000 400,000 410,000 
I Refined, including secondary 360,000 372, 300 381,000 *388,000 3390,000 
Gold: 
Mine output, Au content, recoverable 
thousand troy ounces. . 1,040 1,110 1,110 1,110 1,110 
Metal, smelter* ||... l! troy ounces. _ 5,800 5,800 5,800 5,800 5,800 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons. _ 10 11 11 9 36 
Metal: 
Pig ron ss es Leer do— 9,716 9,981 9,807 10,574 310, 476 
Ferroalloys: 
Blast furnace do- 88 94 *83 *83 85 
Electric furnace ________~— do- 175 174 e177 e176 180 
Steel: 
Crude ²˙:— et do... 16,236 16,533 16,126 17,144 317,145 
Semimanufactures: _ 
Rolled excluding pipe do- 11,731 12,195 11,845 12,340 312,412 
Pipe uu euo eue do— 995 1,010 992 1.027 31,038 
Lead: 
Mine output, Pb content, recoverabbe 41,000 52,800 *53,000 €53,500 54,000 
Metal, Sire 8 81,000 83,400 81,300 88,300 389,500 
Nickel: 
Mine output, Ni content, recoverable |... 2,100 2,100 2,000 2,000 2,000 
Metal, smelttteeru&nkkcke.l „ 2,100 2,100 2,000 1,900 1,900 
Silver, mine output, Ag content, recoverable 
thousand troy ounces. - 21,798 23,920 26,717 26,653 326,717 
Zinc: 
Mine output, Zn content 189,000 190,700 187,000 185,000 184,000 
Metal, refined, including secondary ......- 170,300 176,000 180,000 179,000 3177, 000 
INDUSTRIAL MINERALS 
Baürilé 4 une ³⁰²¹¹w.•ͥͥ ͤ es E 81.000 91,000 91,000 98,000 359,300 
Cement, hydraulic. |... -- thousand tons 16,200 16,700 15,000 15,831 316,100 
Clays and clay products: 
Crude: 
Bentonite k dou. 7 70 15 15 75 
Fire clay 44 do... T1,124 1,037 980 1,076 1,100 
Kaolin ----------------- do- --- 49 *50 48 49 49 
Products” 2.2.2 do— 600 600 550 600 600 
eee crt IL do ---— 80 80 80 80 80 
Gypsum and anhydrite, crude .. ___ do... 927 1,167 973 1,107 1,110 
Lime, hydrated and quicklime- _ - - - - ~~ do... 4,121 4,251 4,124 4,151 34,261 
Magnesite, cru lern 16,100 120, 600 19,200 20,900 321,000 
Nitrogen: N content of ammonia 
thousand tons 1,739 1,822 1,812 2,124 2,100 
Salt: 
Rock 26 W bsec Lees do— 71,130 1,185 1,198 1,222 31,234 
AM. ³ĩðVi¹A ⁵³ðͤ 8 do— _— 3,196 3,526 3,660 4,197 34.934 
Sodium compounds, n.e.s.: 
Sodium carbonate (soda ash)... — ~~ — do...- 825 918 939 963 970 
Caustic soda (96% NaOH) do- 408 F434 431 445 450 
Stone: Dolomite do... 2,996 3,227 3,025 3,333 33,511 
Sulfur: 
Native 
rasch do- 4,526 4,485 4,326 4,437 4,400 
Other than Frasch ________-—-— do— 473 505 550 457 567 
lf! do- 14,999 4,990 4,816 4,894 34.967 
Byproduct:* 
From metallurgy - do... 170 170 170 170 170 
From petroleum do— _- 30 30 30 30 25 
Total Rs 488 200 200 200 200 195 
From gyp sun 888 20 20 20 20 22 
Total sulfurr r do 5 T5,219 5,210 5,096 5,114 5,184 


See footnotes at end of table. 
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Table 1.—Poland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: 
Bituminous thousand tons 191, 100 191,592 191,642 192,080 3193, 010 
Lignite and brown do— 42, 500 50,400 51,800 67,257 373,200 
ME CO POSEEN: do... 233,600 241,922 249,442 259,337 266,210 
Coke 
Coke ve?n: ~______ do_ ___ 17,100 16,200 16,000 16,400 317,100 
Gashouse®__________________ do... 600 600 620 610 610 
(alt ul oi uires feriri do____ 17,700 16,800 16,620 17,008 17,710 
dads briquets, all grades . _ do... *1,500 719 1,010 1,309 1,380 
“Manufactured: 
Town gas million cubic feet 9,641 9,041 7,875 6,427 6,500 
Coke oven gass do... 22,906 217,114 208,780 216,832 217,000 
Natural, marketed |... do. ... 193,230 214,430 225,024 205,708 3208,882 
Natural gas liquids:* 
Natural gasoline 
thousand 42-gallon barrels. _ 80 80 T5 80 80 
Propane and butane. - ---------- do... 53 53 50 60 60 
Peat: Fuel and agricultural... 200,000 200,000 200,000 200,000 250,000 
Petroleum: 
Crude: 
As reported thousand tons 210 189 194 167 3149 
Converted _ thousand 42-gallon barrels. _ 1,558 1,401 1,439 1,239 31,105 
Refinery products do____ 95,501 95,529 98,469 100,086 3115,020 
*Estimated. Preliminary. ^" 


Revised. 
iTable includes data available through Aug. 26, 1988. 


2In addition to the commodities listed, antimony, cobalt, germanium, a variety of crude nonmetallic construction 
materials, and carbon black are also produced, but available information is inadequate to make reliable estimates of 
output levels. Poland may also produce alumina in small quantities, but details of such an operation, if it exists, are not 


available. 
SReported figu 
“Based on official Polish estimates. 


5Includes building gypsum, as well as an estimate for gypsum used in production of cement. 
Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. 


TRADE 


Poland’s total trade returns for 1987 in 
current prices showed a slight deficit in soft 
currency trade accounting within the Coun- 
cil for Mutual Economic Assistance (CMEA) 
bloc. Planned exports to CMEA countries 
were exceeded by 1.1%, while planned im- 
ports increased by 2.9%. However, this 
deficit was viewed favorably compared with 
deficits in previous years. Total hard cur- 
rency trade with market economy countries 
in current prices showed exports exceeding 
imports by more than 21% with a yearend 
account surplus of $1.24 billion. Overall, 
Poland’s hard currency balance of pay- 
ments deficit increased from $33.5 billion 
in 1986 to $37.6 billion in 1987. Report- 
edly, the decline in the dollar’s value 
accounted for a $2.9 billion increase in this 
debt. Significantly, Poland’s exports of bitu- 
minous coal to market economy countries in 
1987 declined by 9.8% compared with those 


of 1986. The U.S.S.R. remained Poland’s 
most important trade partner. As a member 
of CMEA, Poland continued to participate 
in the CMEA program to develop fuel and 
mineral resources on Soviet territory to 
assure long-term supplies of electricity, pe- 
troleum, natural gas, and metals. In 1987, 
the U.S.S.R. supplied Poland with 100.2 
million barrels of petroleum, 18.5 million 
barrels of refinery products, 265.9 billion 
cubic feet of natural gas, 11.6 million tons of 
iron ore, 1.4 million tons of pig iron, and 
83,000 tons of ferroalloys. 

Also, during the same period, Soviet ex- 
ports to Poland of chromite and manganese 
ore amounted to 149,000 and 342,000 tons, 
respectively. Soviet mineral imports from 
Poland included 9.6 million tons of bitumi- 
nous coal and 1.2 million tons of bituminous 
coke. 
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Table 2.—Poland: Apparent exports of mineral commodities: 


(Metric tons unless otherwise specified) 


Destinations, 1986 N 
Commodit 1985 1986P : 
d oui Other (principal) 
METALS 
Aluminum: 
Ore and concentrate __________~- 500 SON 
Oxides and hydroxides _-------- 41 53 die Thailand 20; United Kingdom 18; 
Norway 11. 
Ash and residue containing aluminum 577 591 — All to West Germany. 
Metal including alloys: 
p te a 199 3,668 — West Germany 2,280; Finland 909; 
France 248. 
Unwrought? _____________ 2,980 3,023 -- Czechoslovakia 2,702; West Germany 
250; Italy 70. 
Semimanufactures _________ 777 2688 imo Finland 493; Italy 82; Austria 69. 
Chromium: 
Ore and concentrate inm 2 EN All to Chile. 
Oxides and hydroxides 21,516 1,442 o mend 441; Sweden 431; Yugoslavia 
Cobalt: Metal including alloys, all forms _ 2 a 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 6 T 
pper: 
Gre and concentrate 80,112 39,990 -- Canada 19,631; West Germany 
14,949; Finland 5,410. 
oe and speiss including cement 
, ee 20 22 -- All to Greece. 
Sulfate — te 1,805 2,798 -- West Germany 1,605; Netherlands 
873; Yugoslavia 320. 
Metal including alloys: 
ö aa 698 757 -— West Germany 462; United Kingdom 
107; France 99. 
UnwroughhktP)) ! 181.948 169,431 West Germany 90, 759; United King- 
1288 „544; Belgium-Luxembourg 
Semimanufactures? ________ 62,354 78,149 55 Czechoslovakia 19,795; U.S.S.R. 
12,621; West Germany 8,185. 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands $783 $2 SEN All to Netherlands. 
Iron and steel: Metal: 
Scrap? eu sc ⁰mm LL ae 19,993 13,883 _. Yugoslavia 52,338; Switzerland 7,862; 
Netherlands 6, 543. 
Pig iron, cast iron, related materials 1,652 100 MES West German 41; Yugoslavia 25; 
Denmark 19. 
Ferroalloys: 
Ferrochromium —— 37 244 sad i 220; West Ger- 
Ferrosili con 657 721 -— NT to 0 West Germany. 
Silicon metall 1 a 
Unspecified ___________~_~- 1,393 1,153 _. Yugoslavia 500; Austria 378; West 
Germany 250. 
Steel, primary form 101,000 125,000 216 Yugoslavia 71,896; United Kingdom 
27,064; Belgium-Luxembourg 
24.685. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections thousand tons 1.389 1,460 16 U.S.S.R. 845; West Germany 122; 
Czechoslovakia 91. 
Universals, plates, sheets 
do- 356 329 19 U. S. S. R. 56; West Germany 28; 
United Kingdom 28. 
Hoop and stri -- do... 114 98 m Yugoslavia 28; United Kingdom 6; 
unspecified 57. 
Rails and accessories do- 93 156 € A. 
lpe 264 8 o. 42 29 (3 West 55 7; Yugoslavia 3; 
unspecified 14. 
Tubes, pipes, fittings do- 34 31 4 East Germany 20; West Germany 6. 
Castings and forgings, rough 
do... 4 5 en Mainly to Hungary. 
Lead: 
Oxides ch rre 18 T 
Ash and residue containing lead. - 1,342 54 Ee All to United Kingdom. 
Metal including alloys: 
o tere Let es 40 147 -— Sweden 123; West Germany 24. 
Unwrought. |. e 98 t All to Sweden. 
Molybdenum: Metal including alloys, all 
P Lee eie mc 2 — All to Belgium-Luxembourg. 


See footnotes at end of table. 
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Table 2.—Poland: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986P ; 
d ae Other (principal) 
METALS —Continued 
Nickel: 
Oxides and hydroxides --------- 1 ie 
Metal including alloys: 
Unwrought - d 33 — All to Netherlands. 
Semimanufactures ME 1 -- All to Yugoslavia. 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 


value, thousands $535 $20 E Belgium-Luxembourg $15; Nether- 
lands $5. 
Silver: 
Ore and concentrate do... “$791 $1,085 _. All to Canada. 
Waste and sweepings ----- do... $441 “$1,128 diu lis Germany $747; Switzerland 
Metal including alloys, unwrought 
and partly wrought? | 
thousand troy ounces. . 17,651 12,989 965 Switzerland 5,337; Belgium-Luxem- 
bourg 2,218; West Germany 1,800. 
Tin: Ash and residue containing tin aes 465 — All to United Kingdom. 
5 Oxides ---- 293 195 -— Yugoslavia 175; Italy 20. 
inc: 
Ore and concentrate 217,718 Lic 
Oxides ——— 906 627 _. West Germany 612; Sweden 15. 
Ash and residue containing zinc =e 302 UN All to Belgium-Luxembourg. 
Metal including alloys: 
SCTüD 35a eos 146 383 _. All to West Germany. 
Unwrought? ---—--------- 28,050 22,562 1,188 Hungary 12,880; West Germany 
2,000; United Kingdom 2,000. 
Semimanufacture s 3,603 2,994 39 Czechoslovakia 1,202; U. S. S. R. 909; 
West Germany 440. 
Other: 
Ores and concentrates 6 mee 
Ashes and residues 2,888 ve 
Base metals including alloys, all forms 1,682 1,482 ius n 1, 477; West Germany 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
„ a eee ee 155 211 EM Yugoslavia 222; Pakistan 21; West 
Germany 18. 
Artificial: 
Corun dumm 5, 864 3,155 s b an 1,926; Yugoslavia 759; 
y 208. 
Silicon carbide. __ - - ----- - 416 1,049 NUM France 550; West Germany 489; 
Belgium-Luxembourg 10. 
Grinding and polishing wheels and 
stones --—-------------—— 289 463 (3) tay 300; . 106: United 
ingdom 25. 
Cement! thousand tons. . 1,264 952 "S U.S.S.R. w Sweden 212; West Ger- 
many 107. 
Clays, crude: 
noni cs 24 e All to yr 
Chamotte earth... - ---------- 212,636 2,181 -- Hungary 2,036; West Germany 145. 
Fire clay - - ----- ----------- 211,476 1,008 — All to Yugoslavia. 
KAa0lli nin eu e 5 8 
Unspecifieedmgllf --- 125 20,713 _. Hungary 13,546; Yugoslavia 5,425; 
Austria 1,163. 
Diamond: 
Gem, not set or strung 
value, thousands $380 m 
Industrial stones do... $167 $46 TM Belgium-Luxembourg $38; West Ger- 
many $7; Switzerland $1. 
Diatomite and other infusorial earth .. .. — 867 E 
Fertilizer materials: 
Crude, nes eS nd 23 -- All to West Germany. 
Manufactured: 
Ammoniak: 70,775 141,939 _. Sweden 63,195; West Germany 
42,347; Spain 16,928. 
Nitrogenous? |... 243,032 193,089 ae West Germany 43,387; France 40,000; 
Denmark 21,000. 
Phosphatic - - - - --------- 4,176 230,000 -- Czechoslovakia 22,000; West Ger- 
many 6,000; Netherlands 2,000. 
Unspecified and mixed... 1,807 32,104 uem Denmark 19,784; West Germany 
9,732; Italy 809. 
Graphite, natural! 25 T: 
Gypsum and plaster ________-~--- 350,596 6,623 is Piang 4,070; Norway 2,548; Sweden 
Kyanite and related materials POR 550 "S Mire Germany 325; Italy 125; Spain 
Lime Emu 51,155 48,706 -— West Germany 48,708. 


See footnotes at end of table. 
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Table 2.—Poland: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


1985 


1986P 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Magnesium compound me 
Nitrates, crule aS 20 — All to Finland. 
ie Ved mineral: Iron oxides and hy- 
roxides, processed iu 20 — All to Yugoslavia. 
Precious and semiprecious stones other 
than diamond: 
atural _____ value, thousands_ _ $2 $6 $6 
Synthetic do- $221 $21 -- All to Japan. 
Pyrite, unroas teu = 2,066 _. All to Jordan. 
Salt and brine? _________________ 380,110 327,246 -- Finland 145,723; Sweden 107,690; 
Hungary 68,758. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 256,289 252,642 ES China 111,909; U.S.S.R. 45,483; 
Czechoslovakia 16,425. 
Sulfate, manufactured 1,436 334 Canada 234; Uruguay 100. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 13,207 13,972 ans West Germany 10,591; Sweden 2,082; 
Denmark 977. 
Worker s 9,610 12,944 8 West Germany 9,370; Denmark 3,016; 
Sweden 490. 
Dolomite, chiefly refractory-grade? .. _ 3,429 T 
Gravel and crushed rock 16,445 82,040 _. All to West Germany. 
Limestone other than dimension 4,105 1,955 ze 4 
Quartz and quartzite — - - -- - - - - 1,382 20 _. All to Italy. 
Sand other than metal- bearing 118,475 154,928 oo West Germany 154,886; United King- 
dom 36; Jordan 6. 
Sulfur: 
Elemental: 
Crude including native and by- 
product? thousand tons 3,906 9,823 E USSR 871; Czechoslovakia 487; 
razi ; 
Colloidal, precipitated, sublimed . 11,770 35,799 ate corean ya Sweden 9,836; Yugo- 
slavia 243. 
Diode ees 3,404 3,773 — All to West Germany. 
nC acid? |. 108,091 97,975 -- All to U.S. S. R. 
er: 
//«§êêoi A 16,192 6,887 West Germany 6,714; Austria 172; 
Denmark 1. 
Slag and dross, not metal-bearing .. .. — 87,458 14,310 — West Germany 14,236; France 74. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black __________------- 12 E 
Coal: 
Anthracite and bituminous? 
thousand tons_ _ 36,156 34,315 Za U.S.S.R. 11,693; Finland 2,380; West 
Germany 2,238. 
Briquets of anthracite and bituminous 
0 ͤ do... 2 265 -- Hungary 60; Switzerland 5. 
Lignite including briquets ——do_ _ — - 2201 1 _. All to West Germany. 
Coke and semicoke? ________ do- 1.639 1.545 iat pons East Germany 169; Aus- 
tria 146. 
Peat including briquets and litter 5,173 4,937 -- Austria 3,593; Italy 1,057; Egypt 283. 
Petroleum: 
Crude thousand 42-gallon barrels. _ 942 3,328 pe United Kingdom 3,133; Italy 195. 
Refinery products: 
Liquefied petroleum gas 
do— 115 157 ae All to West Germany. 
Gasoline do— 174 577 En ipie: 3 West Germany 168; Den- 
mark 6. 
Mineral jelly and wax do- 37 37 ae ee 19; Austria 14; Finland 
Kerosene and jet fuel. do—- 21 19 ver All to Hungary. 
Distillate fuel oi do—— 1,161 436 En West Germany 246; Norway 127; 
Sweden 25. 
Lubricants - -------- do- --- 329 219 a Austria 83; Sweden 44; West Ger- 
many 39. 
Residual fuel oil do... 939 317 "T vweden: 213; West Germany 65; Aus- 
tria 21. 
Bitumen and other residues 
do- 2 7 fr. Austria 5; West Germany 2. 
Bituminous mixtures. do- (3) (3) P All to Finland. 
Unspecified do... 1,152 1,562 NA NA. 


PPreliminary. NA Not available. 


1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table should not be 
taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 


2Official Trade Statistics of Poland. 
3Less than 1/2 unit. 
May include other precious metals. 
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Table 3.—Poland: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate? __________ 


Oxides and hydroxides 
Metal including alloys: 
Scra 


Chromium: 
Ore and concentrate? __________ 


Oxides and hydroxides --_—------ 
Metal including alloys, all forme 
Cobalt: Metal including alloys, all forms 
ui and tantalum: Metal includ- 
alloys, all forms: 
lumbium (niobium) - - -- ---—-- 
Tantalum ---------------—- 


Copper 
re and concentrate 
Oxides and hydroxides 3 
Metal including alloys: 
%%%] ee ek 


Unwrought? .. WS 


Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands 


Iron and steel: 
Iron ore and concentrate excluding 
pyrite? __ thousand tons... 
Metal: 


ip 
Pig iron, cast iron, related 
materialsv ~~ do- 
Ferroalloys: 
Ferrochromiumm ~~~ ~_ 


Ferromanganesee — ~~ 


Ferromolybdenum-_ ...... 
Silicon metall 
Unspecified. — - -- ------ 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 
thousand tons 


Universals, plates, in 


02 —— 
Hoop and strip do- 
Rails and accessories 
do- 
Wire do— 
Tubes, pipes, fittings 
8 
Castings and e rough 
02 — 
Lead: 
Ore and concentrate 
Oxides. o . 
Metal including : alloys: 
Unwrou ght 
Semimanufactures 


See footnotes at end of table. 


1985 


37,862 
206, 591 


285 
86,391 
9,232 


34 
151,093 
212 


243 


280 
6,195 


1986P 


49,311 
220,213 


2 
88,207 
11,697 


145,790 
320 

1 

11 


[7 


17,240 


637 


United 
States 


Sources, 1986 
Other (principal) 


Hungary 20,609; Albania 11,903; 
Australia 8, 445. 

France 131, 641; ; Hungary 75,678; 
Switzerland 17 897. 


All from West Germany. 

U.S. S. R. 38,759; West Germany 
20, 193; Romania 12, 654. 

US. S. R. 6, 306; Czechoslovakia 2,121; 
West Germany 1,544. 


U. = = R. 136,196; Albania 5,143; Tur- 


All from United Kingdom. 
All "om West Germany. 


All from United Kingdom. 


Sweden 730; Ms Germany 20; 
Netherlands 15 

All from United Kingdom. 

U. S. S. R. 318; West Germany 283; 
France 137. 


West Germany Hs Netherlands 
$22; Italy $17 


U.S.S.R. 14,109; Brazil 205; India 143. 
U. S. S. R. 3. 
NA. 


oslavia 1, wes West Germany 102; 
etherlands 
France 3,000; NDA 500; unspeci- 
fied 23, 500. 
All from West Germany. 
NA. from Yugoslavia. 


Yugoslavia 14,555; West Germany 
2,238; Hungary 335. 


Czechoslovakia 184; Yugoslavia 22; 
Hungary 17. 


Czechoslovakia 141; U.S.S.R. 32; 
unspecified 322. 


West Germany 11; Yugoslavia 7; 
unspecified 39. 
NA. 


1 5 Germany 4; Italy 4; unspecified 
Romania 103; West Germany 52; East 
Germany 17. 


Hungary 3; unspecified 7. 


All from Italy. 


All from United Kingdom. 
United Kingdom 86; Belgium- 
Luxembourg 48. 
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Table 3.—Poland: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Sources, 1986 


Commodit : 
á deis Other (principal) 
METALS —Continued 
Magnesium: Metal including alloys, 
unwrought?__-------------—- 1,454 649 eae France 451; Belgium-Luxembourg 
Manganese: 
Ore and concentrate, metallurgical- 
grade? —— o ee 617,977 670,843 ede U.S.S.R. 569,511; Italy 101,330. 
/ AAA c 440 -— Japan 280; Greece 160. 
Molybdenum 
re and concentrate 39 PES 
Oxides and hydroxides .. . UN 1 _. All from West Germany. 
Metal including alloys, all forme 1 tut 
Nickel: 
Matte and speiss, Ni content 150 eus 
Oxides and hydroxides ________ _ 1 EE 
Metal including alloys: 
Unwrou ght a= 1 NN All from United Kingdom. 
Semimanufactures ________ — 66 98 14 his Germany 69; United Kingdom 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $1,635 $5,881 $1 Switzerland $4,781; West Germany 
$1,042; United Kingdom $42. 
Rare-earth metals including alloys, all 
ORE uh eL EE mum 1 zS All from France. 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands $406 $300 -- West Germany $231; France $37; 
United Kingdom $16. 
Tin: 
/// ur isa mn 9 8 
Metal including alloys: 
Unwroughhtb .  ......- 3,029 3,625 "- United Kingdom 3,435; France 129; 
Austria 40. 
Semimanufactures . s 1 A 
Titanium: 
Ore and concentrate 2,924 1,872 _. All from Netherlands. 
DI P s 1,101 840 -- United Kingdom 527; West Germany 
213; Japan 40. 
Metal including alloys, all form 12 5 S Japan 3; United Kingdom 2. 
Tungsten: Metal including alloys, all 
gu Mene NH P 3 3 m All from Netherlands. 
Zinc: 
Ore and concentrate 4 T 
Ordos Lee 2 4 _. All from United Kingdom. 
Blue pwder.. -------------- = 8 Er All from Denmark. 
Metal including alloys: 
Unwroughhlt 5,254 2, 226 -- All from U.S. S. R. 
Semimanufactures __~_ 13 3 —— All from West Germany. 
5 Ore and concentrate 680 2,942 = Do. 
er: 
Ores and concentrates 2,150 89,308 ENR parila eut Australia 1,784; Aus- 
tria 90. 
Oxides and hydroxides 74 66 uiis United Kingdom 38; Netherlands 15; 
West Germany 13. 
Base metals including alloys, all 
forms?__________________ 15,423 11,172 8 Romania 6,132; U. S. S. R. 5,015; Aus- 
tria 17. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
| pP 160 322 30 Italy 216; Japan 70. 
Artificial: 
Corun dum —2 2,701 3,254 20 W 1,896; Hungary 1,077; Ja- 
an 228. 
Silicon carbide. _________-_~- 90 5 _. All from Italy. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands_ _ $380 $68 = All from United Kingdom. 
Grinding and polishing wheels and 
stone 1,410 1.055 31 Austria 365; Yugoslavia 213; West 
Germany 210. 
Asbestos, crude? |. 81,690 81,038 _. U.S.S.R. 77,005; Canada 1,998; United 
Kingdom 818. 
Barite and witherite - -— --------- 30 nm 
Boron materials: 
Crude natural borates. - —-—------- 16,293 ER 
Oxides and acids 7,778 Ti 


See footnotes at end of table. 
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Table 3.—Poland: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P : 
á nuce Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cement oso ee te 32,002 37,952 8 us Cer many 20,114; U.S.S.R. 
Chalk cea or ee 409 22 Ses France 20; Netherlands 2. 
Clays, crude 
nton itte 5,329 5,211 20 Hungary 5, 191. 

Chamotte earth? )) 6,779 ay 

Fire clay oe eet 107 40 e All from Yugoslavia. 

Kaolin?__________________-_ 145,961 160,181 -- Czechoslovakia 73,352; United King- 

dom 32,744; U.S.S.R. 2 622. 

Unspecified |... ___- zi 222 20 Italy 109; West Germany 84. 
Cryolite and chiolitte ue 1 MER All from West Germany. 
Diamond: 

Gem, not set or strung 

value, thousands_ x $258 $30 POM All from United Kingdom. 
Industrial stones do_ ___ $2,169 $1,466 Ew Belgium-Luxembourg $877; Switzer- 
land $300; West Germany $210. 

Diatomite and other infusorial earth .. .. . 2,175 1,601 1,495 Denmark 60; France 40. 
Feldspar, fluorspar, related materials 1,837 1,968 -- Norway 6, 259; Finland 1,709. 
Fertilizer materials: 

Crude, n. es e 2 _. All from Italy. 

Manufactured: 

Ammonia? ___ thousand tons 24 8 _. All from U.S. S. R. 

Nitrogenou sss do 69 20 -. Romania 11; Switzerland 9. 
Phosphatic do— en 10 10 
Potassic? __________ do- 2,357 2,313 -- U.S.S.R. 1,671; East Germany 672; 
Austria 30. 
Unspecified and mixed. do- (3) (3) "E Mainly from Belgium-Luxembourg. 
Graphite, natural 6,082 3,929 . 49 Austria 2,008; Czechoslovakia 1,427; 
North Korea 195. 
Gypsum and plaster ____________~_ 2,807 1,135 _. All from West Germany. 
Kyanite and related materials - 20 106 "- All from United Kingdom. 
!! nl 0 232,016 9 — All from France. 
Magnesium compounds? 263, 398 211,464 -- North Korea 92,652; Czechoslovakia 
l 68,785; Brazil 23,172. 
ica 
Crude including splittings and waste? 1,241 Se 
bib be including agglomerated split- 

VIN GG. oli eee eS iuc 27 11 -- Austria 7; Switzerland 2; France 1. 
Phosphates, crude? _ thousand tons 3,261 2,970 E e cin 1,237; U.S.S.R. 536; Jordan 
Phosphorus, elemental |... ........ 15,337 13,716 - All from U.S.S.R. 

Pigments, mineral: 
Natural, crule 21 1 -- All from West Germany. 
Iron oxides and hydroxides, processed 1,050 4 A All from Belgium-Luxembourg. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands 816 $11 — West „ $9; Austria $1; Hong 
. Kong $1. 
Synthetic do— $110 $89 Se Austria $30; Switzerland $26; West 
Germany $22. 
Salt and brine. - --------------- 1 am 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 3,487 15,700 e Bul garia 7.¢ 7 601, N 6,290; 
nia 1,7 
Workeeeee lll 141 84 = tal 11; ds. 10; United Kingdom 
Dolomite, chiefly refractory-grade ... 211,972 41 c West Germany 26; Austria 15. 
Gravel and crushed rock: 10,034 11,630 Norway 7,192; Czechoslovakia 2,550; 
Finland 1,888. 
Limestone other than dimension 250 T 
Quartz and quartzite. _________- 3,120 3,414 -- West Germany 2,921; Sweden 342; 
Yugoslavia 91. 
Sand other than metal-bearing _ — — — 176 e 
Talc, steatite, soapstone, pyrophyllite? _ _ 20,944 23,154 — North Korea 9,417; Czechoslovakia 
6,555; China 2,023. 
Vermiculite, perlite, chlorite - - —- - — 5 mue 
Other: 
Crüdé- ono scene 13,868 16,077 -- Hungary 14,816; West Germany 
1,166; United Kingdom 75. 
Slag and dross, not metal- bearing | — 2,957 P West Germany 2,956; Yugoslavia 1. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural |... 36 us 
Carbon black „ 229,982 8,880 50 Sweden 5,804; West Germany 1.791; 
Netherlands 1,008. 


See footnotes at end of table. 
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Table 3.—Poland: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal:? 
Anthracite. __ _ _ _ thousand tons. _ ct 
Bituminouss — do ... 1,060 
Coke and semicoke________ — do 35 
Gas, natural: Gaseous? 
million cubic feet 208,285 
Peat including briquets and litter... .— 30 
Petroleum: 
Crude 
thousand 42-gallon barrels. _ 100,778 
Refinery produetss do... 26,174 
PPreliminary. NA Not available. 


Sources, 1986 
1986” 
ca Other (principal) 
22 — All from U.S.S.R. 
1,150 8 U.S.S.R. 836; East Germany 314. 
73 = United Kingdom 67; Belgium- 
Luxembourg 3; Sweden 3. 
251,969 nun All from U.S.S.R. 
159 et All from Ireland. 
103,939 a Ee. 100,622; Iran 1,946; Iraq 
21,432 101 


USSR, 16,581; Romania 708; Alba- 


nia 399. 


1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table should not be 
taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 


2Official Trade Statistics of Poland. 
Wess than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—With no domestic bauxite 
resources, Poland’s aluminum industry re- 
lied entirely on imports of raw materials for 
processing and fabricating. Production of 
aluminum remained at the same level as 


that in 1986. In 1987, Poland signed a 


cooperative agreement with the U.S.S.R. 
that enabled the Konin aluminum mill in 
western Poland to ship primary aluminum 
alloys to the U.S.S.R. in exchange for roll- 
ing mill blocks for processing. 

Copper.—The production of ore and 
electrolytic copper, in absolute terms, grew 
slightly in 1987 compared with that of 1986. 
The Kombinat Gorniczno-Hutniczy Miedi 
(KGHM), or the Copper Mining and Smelt- 
ing Industrial Group managed the country's 
copper mining and processing industries in 
the Legnica-Glogow area in the southwest- 
ern part of Poland. The chief event in the 
industry during the year was the partial 
closure of the Konrad copper mine, near 
Iwiny, owing to the near depletion of re- 
serves at the site. The Konrad Mine, the 
oldest copper mine in Poland, had been 
sustaining operational losses for several 
years, and the cessation of most operations 
entailed the elimination of about 2,000 jobs. 
Exploitation of accessible copper reserves 


was to continue for about 6 years. The 
mining of anhydrite, associated with the 
copper ore at Konrad, was begun during the 
year. 

Production was to reach 10,000 tons by 
yearend, and potential future production 
was set at 500,000 tons per year. À collapse 
at the nearby Lubin Mine, caused by a 
strong earth tremor in mid-June, resulted 
in three serious injuries and four fatalities. 

Gold.—In August, the State Institute of 
Geology reported the discovery of gold in 
the Sudety Mountains. Chrysoprase, emer- 
alds, garnets, and rubies were also discover- 
ed in the region. 

Iron and Steel.—Poland announced plans 
to install two 2-strand continuous slab 
casters with a combined capacity of 3 mil- 
lion tons per year at the Huta Katowice 
steelworks. Krupp AG of the Federal Re- 
public of Germany would supply the casters 
and the deal would be financed by Polish 
steel deliveries to developing countries. The 
arrangement, however, was subject to fur- 
ther negotiations. Other developments in- 
cluded the announcement of yearend clo- 
sure of the Huta Pokoj steelworks at Nowy 
Bytom. The steelworks had been operating 
at a loss marked by quality problems and 
environmental difficulties. 

Lead and Zinc.—The production of lead 
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and zinc ore continued to decline slightly 
owing to limited investments and declining 
ore grades. A new line for continuous zinc 
casting was put into operation at the Bole- 
slaw mining-metallurgical plant at Bukow- 
no. The computer controlled plant with a 
12-ton-per-hour-production capacity was de- 
signed and produced domestically. 


INDUSTRIAL MINERALS 


Salt and sulfur remained Poland's most 
important industrial minerals both in terms 
of reserves and export earnings. The coun- 
try was also a producer of barite, dolomite, 
gypsum, limestone, and magnesite. 

Sulfur extracted by open pit mining at 
the Machow Mine amounted to about 12% 
of total output in 1987. The balance of the 
country’s sulfur production was done by 
the modified Frasch underground melting 
process, mainly at the Jeziorko, Grzybow, 
and Baznia Mines. In 1987, the construction 
of the Kosciusko power station was begun to 
supply power for sulfur melting at the 
Osiek Mine. Eventual output at the Osiek 
Mine was planned at 1.3 million tons of 
sulfur per year. 


MINERAL FUELS 
Coal.—Poland remained the fourth larg- 
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est coal producer in the world. Coal met 
about 80% of Poland’s energy requirements 
and provided one-fifth of the country’s hard 
currency earnings. Coal production has 
been growing slowly and some concern was 
raised that the target for 1990 may not be 
met. Poland sought to diversify its energy 
base by increasing gas supplies from the 
Soviet Union and by the construction of two 
nuclear powerplants. In 1987, the Kopernik 
coal mining and processing complex in Low- 
er Silesia was under development. By year- 
end, the complex’s main shaft reached a 
depth of 500 feet and required a further 460 
feet for completion. Reportedly, the develop- 
ment of the Kopernik Mine was the largest 
mining investment project in the area in 
the post-war period. 

Natural Gas and Petroleum.—In 1987, 
geologists discovered deposits containing 3.7 
million barrels of petroleum and 194 billion 
cubic feet of natural gas. A new oil well was 
put into operation in Gorzow Province, and 
three wells were put into operation at 
Koszalin, near Karlino. Geologists also in- 
dicated probable deposits at Szczecinek, 
Swizyna, and Karlino. 


1Foreign mineral specialist, Division of International 
Minerals. 
eae Statystyczny (Statistical Handbook). 1987, pp. 
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The Mineral Industry of 
Portugal 


By John G. Panulas' 


In 1987, Portugal's mineral industry re- 
mained small compared with those of other 
producing nations. Development of copper 
projects and modifications geared to in- 
crease iron and steel productivity were 
pursued during a period of improved eco- 
nomic performance, particularly in the con- 
struction industry. The country posted over- 
all growth of 5%, with investment gaining 
19% as a result of interest rate cuts and 
numerous tax and financial incentives tied 
to Portugal's European Economic Commu- 
nity (EEC) accession. 

Government Policies and Programs.— 
The Portuguese Government continued its 
efforts to contain inflation by devaluing the 
escudo, a decision that made Portuguese 
mineral exports more competitive in the 
world markets. Of particular importance 
was the creation of a forward foreign ex- 
change market that began operating in 
February 1987. The Bank of Portugal ended 
its practice of setting a daily exchange rate, 


leaving the rate to be determined by the 
market. 

With a view toward sustaining long-term 
economic growth and stimulating invest- 
ment, the Government implemented a sys- 
tem of tax relief that would reduce the 
industrial tax liability for 1987 by 10% on 
investments made in 1986; for 1988, by 896 
on investments made in 1987; for 1989, by 
6% on investments made in 1988; and for 
1990, by 496 on investments made in 1989. 

Moreover, the Government submitted leg- 
islation that would privatize many public 
companies. Such companies would be ex- 
pected to fund their investment projects by 
means other than borrowing. These means 
include increased profits through lower 
wages and reduced import and interest 
costs, and the issue of securities. The priva- 
tization effort was part of a broader pro- 
gram to restructure the Portuguese econo- 
my from one that is state-controlled to one 
that is market-driven. 


PRODUCTION 


As in previous years, most major mineral 
producers were owned and operated by the 
Government. Small companies that en- 
gaged in the production of certain industri- 
al minerals were privately held. With the 


exception of ferroalloys, dimension stone, 
and tungsten, production of minerals and 
related materials was significant only 
domestically. 
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Table 1.—Portugal: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 
METALS 
Arsenic, white 180 180 170 150 150 
Beryl concentrate, gross weighgnlt 10 a =< 
Columbite and tantalite concentrates, gross 
55 J 8E 23 3 Sya 6 DER 
P 
Gre and concentrate: 
Gross weigh gt. 1.735 1,654 1,183 865 800 
- Cu content -—--------------—- 375 366 261 184 100 
etal: 
Smelter, primary and secondary _ _ — — 6,200 3,500 4,600 r e4 000 4,000 
Refined, primary and secondary _ _ _ _ 4,600 5,300 *4,500 r 65,300 4,800 
Gold, mine output, Au content 
troy ounces. . 6,398 6,205 9,259 6,173 5,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weight: 
Hematite and magnetite = EV 46,910 22,412 20,000 
Manganiferouůs 35, 500 36,000 26, 300 : 22,000 
f eene 35,500 36,000 73,210 50,612 42,000 
Iron content: 
Hematite and magnetite __ it C 2,017 9,413 11,000 
Manganiferous____________ 12,248 11,772 8,502 9,447 11,000 
— rr eu 12,248 11,772 10,519 18,860 22,000 
e 
Pig iron thousand tons. _ 355 373 415 420 435 
Ferroalloys: 
Ferromangan ese 40, 000 46,500 48,000 20,000 17,000 
Silicomanganese . 18, 500 24,000 25,000 10,000 8,000 
Ferrosilicon 28,550 000 5,000 2,000 
Silicon metall 800 10,500 11,000 7,000 3,000 
Ferrotungsten __________~-_ 176 183 151 17 10 
rr inen 77,026 90,183 93,151 42,017 30,010 
Steel, crude _____ thousand tons 614 690 665 708 530 
Lead: Refined, secondary _____________ 6,000 6,000 7,000 6,000 6,000 
Manganese: Mn content of iron ore 2,663 2,448 1,768 2,087 22,059 
Silver, mine output, Ag content 
- troy ounces. . 20,281 22,280 33,244 16,847 20,000 
Mine output, Sn content 315 320 247 197 29] 
Metal, primary and secondary 443 432 408 194 222 
Titanium, concentrates 
Gross weight __________________ 270 164 *144 232 220 
Content of Tiozj—-——— 135 82 12 116 110 
Tungsten, mine output, W content _______ 1,183 1,509 1,755 1,637 1,500 
Uranium concentrate: U content 103 114 118 109 2167 
Zinc: Smelter, primary ______________ 3,800 6,400 5,900 5,700 6,500 
INDUSTRIAL MINERALS 
99d K ĩ 8 637 318 1.094 120 300 
Cement hydraulic ______ thousand tons 6,063 5,539 5,364 5,444 5,800 
Cla olin 77. yk cts nese 103,088 104,388 80,097 54,841 256,992 
Refractory. z 196,262 291,592 *240,000 ©250,000 240,000 
Diatomitee _____ 1,870 600 1. 2,120 ,000 
Feldsp ar FFC 33,509 29,003 29,011 33,740 32,000 
Gypsum and anhydrite |... . 249,032 227,708 e250, 000 $230,000 240,000 
Lime, hydrated and quicklime* 
thousand tons 230 210 200 200 200 
Lithium minerals: Lepidolite 545 985 130 AE TN 
Nitrogen: N content of ammonia 
thousand tons 111 160 154 *150 155 
Pyrites and pyrrhotite (including cuprous), 
gross weight ______________ BEN 280 334 356 328 2219 
Salt: 
77§ôöôö%O e oce do- 429 455 463 459 2513 
Marinen do- 110 110 115 110 2123 
Total ;B ny UN do— 539 565 578 569 636 
ap Re ĩͤid 8 do— 4,249 NA NA NA NA 
Sodium compounds, n. e. s.: 
Sodium carbonate 160,000 150,000 150,000 155,000 160,000 
Sodium sulfateee 56,000 50,000 50,000 52,000 55,000 


See footnotes at end of table. 
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Table 1.—- Portugal: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 


INDUSTRIAL MINERALS —Continued 


Stone 
FF thousand tons 115 63 NA NA NA 
Calcareous: 
Dolomite - - ----- ----—- do- 117 157 NA NA NA 
Limestone, marl, calcite do- 10,059 10,985 NA NA NA 
Marble do... 421 440 NA NA NA 
Dior ite Ose 337 1,596 NA NA NA 
Gabbr ooo occu 45 NA NA NA 
Granite do— 5,073 4, 208 NA NA NA 
Graywackaeeeaa „ do— NA NA NA 
PR ⁵³ me do- 29 48 NA NA NA 
eA ee Re ann 8 do. ___ 129 125 NA NA NA 
Fizil8--. ⁰ i eee do... 438 588 NA NA NA 
Nistor Let do__ __ 112 NA NA NA NA 
Slate uu he ee 0- 37 NA NA NA NA 
Syenite 88 6 NA NA NA NA 
Sulfur: 
Content of pyrites do 124 140 155 144 150 
Byproduct, all sources do... 5 4 5 5 5 
Total. 6f nc do— 129 144 160 149 155 
Ta8lG ui. d ð v. ꝛ Ce 7,325 6,822 4,998 4,141 4, 000 
MINERAL FUELS AND RELATED 
Coal, anthracite _______ thousand tons 185 195 e237 209 240 
Coke, metallurgical) do. 160 170 170 150 160 
Gas, manufactured million cubic feet. 5,135 5,159 5,111 ©4,700 4,800 
Petroleum refinery products 
Gasoline thousand 42 gallon barrels_ _ 7,360 6,794 7,174 10,632 8,500 
Jdetfuel ²˙ AAA ous do... 3,688 4,416 4,150 5,111 4,900 
Kerosene . 2 ------ do- 271 240 225 227 220 
Distillate fuel oll do____ 16,113 13,875 14,509 16,550 16,800 
Residual fuel oi] . _ do____ 22,837 20,579 17,796 17,289 15,600 
Liquefied petroleum gas do... : 3,016 2,496 2,819 3,577 3,500 
Unspecified |... - ------—-- do- 6,161 6,447 6,520 10,389 8,800 
Refinery fuel and losses do... 418 3,983 1,748 3,995 3,900 
Total ecc do- 59,859 58,830 54,941 67,770 62,220 


*Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through May 1988. 
? Reported figure. 


TRADE 


In 1986, the latest year for which com- was responsible for much of this growth, 
plete data were available, the current- importing about 8% of Portugal's products. 
account trade balance amounted to a sur- The value of exports to the United States 
plus of $1.2 billion? The major factors fell, from 10% of exports in 1985 to 6.5% in 
responsible for the surplus were a drop in 1987, concomitant with changes in the dol- 
oil and commodity prices and the increased lar exchange rate. On balance, exports of 
inflow of capital transfers resulting from goods equaled approximately 75% of im- 
Portugal's entry into the EEC. ports. 

Portugal's EEC membership was also re- In 1987, the value of mineral fuels ac- 
flected in significantly different trade pat- counted for 11.6% of the Portuguese import 
terns. During the first 8 months of 1987, total and 1.696 of all exports. Metalliferous 
European countries took 82% of Portugal’s ores and scrap amounted to less than 1% of 
exports, as opposed to 75% in 1982-83. Spain exports and less than 1% of imports. 
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Table 2.—Portugal: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides „5 


Unwroughnt -- 
Semimanufacturees _ 


Chromium: Oxides and hydroxides _ _ _ — 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantaluum 


Copper: 
Gre and concentrate 
Matte and speiss including cement 


Unwrought___~__~________ _ 
Semimanufactures 
Iron and steel: 
Iron ore and concentrates, pyrite, 


Ferroalloys: 
Ferromanganese. ...... 


Unspecified- . _ 


Universals, plates, sheets 
Hoop and stri :: 
Rails and accessories 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Lead: 
Ore and concentrate 
Oxides emos 


Matte and speiss 
Metal including alloys: 
SCIAD o cce o ELSE 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 


value, thousands 
Silver: 
Waste and sweepings®___ _ _ do- 
Metal including alloys, unwrought 
and partly wrou ght On 23 
Tin: Metal including alloys: 
SS)⁵—ê⁵uv a oe ect 
Unwrought ________________ 
Semimanufactures. - ---------—- 


See footnotes at end of table. 


1985 


1986 


21,404 
49,387 
9,063 


197,314 
68,892 
50 

207 
6,244 


4,284 
11,516 


1,029 


United 
States 


Destinations, 1986 


Other (principal) 


All to Ecuador. 


Spain 2,027; Netherlands 937; 
West Germany 416. 


Spain 3,780; France 418; Finland 


All to France. 
NA. 
Spain 347; France 1. 


Netherlands 301; United King- 
dom 111; Spain 53. 

All to Belgium-Luxembourg. 

Spain 1,593; France 401. 


Spain 6,505; Netherlands 2,231; 
United Kingdom 1,355. 


caps Verde 19; France 19; 
nited Kingdom 5. 


France 13,108; Italy 2,877; 
Greece 2,649. 

West Germany 11,775; Belgium- 
Luxembourg 6,600. 

Turkey 8,978; Angola 49; Italy 


China 55,670; Algeria 40,474; 
Belgium-Luxembourg 1", 
Spain 24,240; Romania 8,822. 
ozambique 40; Italy 4; pan 2. 
Switzerland 141; Algeria 40; 
Guinea-Bissau 11. 
ria 5,619; Spain 314; Egypt 


France 942; West Germany 781. 
8 Kingdom 4,216; Sweden 


All to Belgium-Luxembourg. 


All to Spain. 

United Kingdom 40; Liberia 20. 

Morocco 26; Mozambique 2; Cape 
Verde 1. 

Mainly to Angola. 


All to West Germany. 
Mainly to Angola. 


France $891; United Kingdom 
$746; West Germany $155. 


France $273; West Germany $34; 
Switzerland $5. 


id $4; Canada $2; Bahrain 
All to United Kingdom. 


All to Angola. 
Spain 23. 
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Table 2.—Portugal: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: Oxides. . ... ..... .....— 
Tu n: 
Ore and concentrate 


Metal including alloys, all forms 
Zinc: 


Ore and concentrate 
GGG ³⁰˙ A ee 


Other: 
Ores and concentrates 
Ashes and residues 


Base metals including alloys, all forms 


INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
OO o o f; 8 
Seeing and polishing wheels and 
Asbestos, crude___~________ ~~ __ _ 
Barite and witherite _ 
Cement. o 8 
Chalk- caan mue e 
Clays, crude ~~~ ~~ ee 
Diamond: 
Gem, not set or suung 
ue, thousands_ _ 
Industrial stones do_ ___ 


Diatomite and other infusorial earth _ _ — 
Feldspar, fluorspar, related materials 


Fertilizer materials: Manufactured: 
Ammonia ________________ 


Unspecified and mie 


Graphite, natural 
typeum and plaster |... 


— an am wwe — —— —— me e eee ee — 


1 compounds 


Crude including splittings and waste 

Worked including agglomerated split- 

0% ERE 

ents, mineral: Iron oxides and 

ydroxides, processed... 

Precious and semiprecious stones other 
than diamond, natural 
value, thousands 
Salt and brine. - --------------- 


See footnotes at end of table. 


1985 


6,669 
153,742 
68,483 


646 


11,088 


1986 


78 
55,950 
T2 
1,915 
$46,788 
$133 

8 

1,261 
24,942 
117,909 
12,212 


109 
24,433 


34 
430 


5,555 


United 
States 


Destinations, 1986 
Other (principal) 


All to Cape Verde. 


Japan 616; Netherlands 242; 


nited Kingdom 214. 
Finland 7: United Kingdom 5; 
West Germany 4. 


Italy 175, U United Kingdom 448; 
France 439. 


All to ae Verde. 

United dom 40; Spain 20; 
Cape Ve e 4. 

Mozambi ue 22: France 3; 
Guinea-Bissau 1. 


All to Spain 

West Gay 306; Spain 243; 
United Kingdom 34. 

Netherlands 108; West Germany 
4; United Kingdom 3. 


Mainly to Angola. 


Spain 36; West Germany 23; 
Kuwait 3. 


All to Spain 
Ivory Cbast 30, 954; Guinea- 
oe 7, 588: Cape Verde 


5,226. 
Cape Verde 41; Angola 31. 
West Germany 850; Spain 772; 
Angola 175. 


Switzerland $39, 115 Belgium- 
Luxembou 

Switzerland $ 02 

All to Guinea-Bissau. 

France 2, 735; West Germany 
2,290; Norway 1,297. 


Spain 24,883; Cape Verde 2; 
bunkers 51. 

West Germany 76,334; France 
17,860; Ireland 5,700. 

Ireland 4,350; Turkey 3,000; 
Spain 2,300. 

Cape Verde 90; Sáo Tomé and 

rincipe 19. 

France 7,168; roon 6,150; 

Ivory Coast 4, 


Cape Verde 29; Angola 5. 

vou Verde 223; nee 146; 
uinea-Bissau 4 

United Kingdom 460; France 24. 

Mainly to Angola. 


prod Verde 14; 5 4; 
uinea-Bissau 3 


Netherlands 4,098; France 596; 
Nigeria 517. 
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Table 2.—Portugal: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
7 9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: Carbonate, 
manufactured |. 463 100 um All to Morocco. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 93,908 147,941 775 opel ra Italy 37,875; Japan 
Worked o ce 336,181 447,278 40,674 West Germany 254,316; United 
Kingdom 28,467. 
Gravel and crushed rock ________ 1,219 2,368 zi pain 2, 1 West Germany 150; 
rance 
Limestone other than dimension 29 46 "- Cape Verde 25; Benin 20. 
Quartz and quartzite __________ 12,924 6,716 "t Switzerland 6, 202; United King- 
dom 314; Ireland 200. 
Sand other than metal- bearing 36,413 23,312 exe Greece 20,830; Morocco 2,250; 
Spain 144. 
Sulfur: 
Elemental: 
Crude e Mg native and 
EDEN MP RES 22 23 as All to ome 
Coll del pr precipitated, sublimed — ie 68 _. All to Spa 
Sulfuricacid..______________ 18,174 11,260 REN Belgium Loxenibourg 10,403; 
Spain 727; Burkina Faso 28. 
Talc, steatite, soapstone, pyrophyllite .. — 47 80 a Netherlands 40; Mozambique 20; 
Angola 19. 
Other: 
Crider lo oc M ALII Le. 25 221 4 "pan 138; Morocco 50; France 
Slag and dross, not metal- bearing -— 44 -- All to France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural _ _ — _ _ _ _ 185 T1 NP Angola 42; Cape Verde 29. 
Carbon: Carbon black 558 1,733 us s 4 Morocco 938; United 
ingdom 2 
Coal: Anthracite and bituminous _ _ _ _ _ 5 8 — All to ret 
Coke and semicoke. ____________~- 55 43 ud Do. 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels. — 132 268 E Netherlands 251; Italy 17. 
Gasoline do- 483 2.272 Nd United Kingdom 847; Nether- 
lands 673; France 398. 
Mineral jelly and wax _ _ _ _ _ do... 3 16 EN pend E United Kingdom 4; 
Kerosene and jet fuel do_ ___ 2,389 3,016 32 Cape Verde 362; United King- 
om 282; bunkers 1 344. 
Distillate fuel oil do... 8176 1,453 1 ee 551; Spain 168; bunkers 
Lubricant ......- do- 158 337 -- United Kingdom 66; France 64. 
Residual fuel oil do— 5,844 2,601 x France 695; Netherlands 533; 
United Kingdom 505. 
Bitumen and other residues do- (?) 15 -— Spain 14. 
Bituminous mixtures do... (?) 1 ez Mainly to Cape Verde. 
Petroleum coke- - ------- do____ eee (?) 2a All to Spain. 
NA Not available. 
1Prepared by Jozef Plachy. 


2Less than 1/2 unit. 
May include other precious metals. 
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Table 3.—Portugal: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 
Oxides and hydroxides 


Metal 1 alloys: 


Beryllium: Metal including alloys, all forms 
mium: 

Ore and concentrate 

Oxides and hydroxides ___________ 

Cobalt: Oxides and hydroxides 


Columbium and tantalum: Metal including 
alloys, all forms, tantalum ________ _ 


per: 
re and concentrate 
poe = speiss including cement 


PAD noe ere ee AE a 


Unwrought _______________ 
Semimanufactures. .. — 


Iron and steel: 


Iron ore and concentrate: 
Excluding roasted pyrite _ 


Pig iron, cast iron, related materials 


Ferroalloys: 
erromangan ee 


Unspecified |. _ 
Steel, primary forms 
Semimanufactures: 

Bars, rods, angles, shapes, 

sections_ 33 


Universals, plates, sheets . __ 


Hoop and strip 


Rails and accessories 


Tubes, pipes, fitting 
Castings and forgings, rough _ _ 


BOD esl ot eg ꝛ Ss es 
Unwrought _______________ 
Semimanufactures___________ 

Magnesium: Metal including alloys: 

nwrought ... ~~ s- 
Semimanufactures _____________ 


See footnotes at end of table. 


1985 


8,374 
6,254 


2,261 
35,752 
15,938 


(2) 
243 


16,289 
13,913 


683,298 
116,941 
40,643 


2,969 
21,049 
200,680 


165,742 
289,936 


37,334 
7,848 
23,417 
30,120 
2,193 


684 


14,937 
20,149 
42 


5 


1986 


8,197 
72 
38,984 
14,084 
(2) 
1,098 


309 


12,246 
11,536 


942,935 
20 
102,953 
33,566 


180 
1,697 
214,466 


170,002 
239,173 


35,649 
8,557 
22,928 
30,688 
266 


862 


6,235 
346,092 
35 

16 

3 


United 
States 


6,154 


Sources, 1986 


Other (principal) 


United Kingdom 4,755; France 1,848; 
West Germany 1,196 


Spain 39; Canada 13; Sweden 10. 
9 92 10,886; Spain 7, 824; Canada 


6,292. 

Spain 3,589; West Germany 2,691; 
Belgium-Luxembourg 1,932 

All from West Germany. 


Belgium-Luxembourg 512; Nether- 
1 353; Republic of South Africa 
1 


West Germany 48; Italy 20; U.S.S.R. 
United Kingdom 5; Finland 4; Nether- 
lands 3. 


Mainly from France. 


United Kingdom 79; Italy 60; Republic 
of South Africa 38. 

Chile 5,121; Peru 3,773; Canada 1,440. 

Italy 2,717; Spain 2,590; West Ger- 
many 2,36 


Canada 345,078; Venezuela 156,612; 
Mauritania 40,940. 
All from United Kingdom. 


United Kingdom 78,890; U.S.S.R. 
10,697; France 5,555. 

Spain 24, 611; Brazil 2,016; West Ger- 
many 1,421. 


Mise . 94; France 27; Nether- 

an 

France 603; United Kingdom 316; 
Spain 292. 

West Germany 96, 153; Belgium- 
Luxembourg 58, 063; France 19, 809. 


Spain 98,115; France 24,784; West Ger- 
many ll 151. 

West Germany 47,201; Belgium- 
Luxembourg 44, A16; Republic of 
South Africa 27 233. 

West Germany 13, 482; Belgium- 
Luxembourg 22, 727; Prince 3,800. 
United Kingdom 1 301; West Germany 

964; Belgium-Luxembourg 219. 

Spain 10,009; United Kingdom 4,595; 
Belgium-Luxembourg 2,577. 

Spain 8,451; West Germany 8,150; 
France 4, 977. 

ean 104; West Germany 52; France 


West Germany 540; Spain 170; United 
Kingdom 140. 


Spain 5,926; United Kingdom 104; 
France 85. 

Peru 331,841; Republic of South Africa 
3,620; Morocco 3,315. 

Spain 24; Netherlands 6; France 3. 


moe Kingdom 8; Norway 6; France 
Austria 1; Spain 1. 
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Table 3.—Portugal: Imports of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese: 
Ore and concentrate, metallurgical-grade 


Mercury 76 pound flasks - 
Molybdenum: Metal including alloy, all 
forms ee ee es et et 


Matte and spei 

Metal including alloys: 
SS sar esi etna AE 
Unwrought _______________ 


Semimanufactures___________ 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 


Silver: Metal including alloys, unwrought 
and partly wrought_________ 4e 


Ore and concentrate 
Metal including alloys: 
Unwrought ______________~- 


Semimanufacturess 
Titanium: Oxides `- s 


Tungsten: Metal including alloys, all forms 
Zinc: 
G oo AAA cms 
Metal including alloys: 
Serap es a mi e hocce 


Unwroughgt ! 
Semimanufactures___________ 


Other: 
Ores and concentrates ___________ 


Ashes and residues 
Base metals including alloys, all forms .. 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc 
Artificial: Corundum 


Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 


Grinding and polishing wheels and 
M/ or ³ A ³ 


Boron materials: 
Crude natural borates ___________ 


See footnotes at end of table. 


1985 


125,820 
1,227 


551 


233 


$1,403 


$9,220 


218 
182 
92 


638 
2,178 
11,076 
1,349 


4,277 


532 
65 


521 
1,375 


$2,908 


819 
9,931 
1,216 


7,308 
269 
1,850 
6,688 
31,662 


1986 


126,703 
1,226 


435 


$2,691 
$11,059 


11 

655 
96 
10,183 
15 

331 
2,199 
11,143 
1,552 


2,493 
5,153 
135 


164,738 
8,881 
42,724 


United 
States 


Sources, 1986 


Other (principal) 


Brazil 1,973; Netherlands 52; unspeci- 
fied 124, 673. 

Netherlands 694; Belgium-Luxem- 
1 328; Republic of South Africa 


116. 
China 319; Algeria 87; Spain 26. 
Austria 1; United Kingdom 1. 
France 2; Netherlands 1. 


All from Spain. 

Republic of South Africa 121; Canada 
56; Zimbabwe 44. 

ens 59; West Germany 57; France 


United Kingdom $1,541; France $829; 
West Germany $266. 


West Dermany $10,370; Spain $385; 
France $172. 


Uganda 6; Nigeria 5. 


United Kingdom 344; Netherlands 
112; Malaysia 60. 

United Kingdom 51; West Germany 
39; Netherlands 3. 

Spain 2,691; Finland 2,350; United 
Kingdom 1,869. 

West Germany 9; United Kingdom 5. 


Peru 88; Spain 62; Netherlands 60. 


United Kingdom 648; Saudi Arabia 
576; Peru 200. 
Belgium-Luxembourg 3,968; United 
ingdom 1,661; Canada 1,517. 
United Kingdom 311; Italy 313; 
Belgium- uxembourg 261. 


apan 1,634; Re 1 of 2m Africa 
United ingdom 2 
Spain 5,750; United Kingdom 3. 
Japan 513 Italy 24; Belgium-Luxem- 
bourg 23. 


Italy 188, Spain 135; Greece 98. 
ics Germany 864; Austria 107; Spain 


Switzerland $569; West Germany 
$535; Belgium-Luxembourg $268. 


way 303; Spain 211; West Germany 


Canada 4,658; Zimbabwe 2,871; Repub- 
lic of South Africa 792. 

Morocco 500; Spain 436; West Ger- 
many 295. 


l e 4,220; Spain 736; Netherlands 


Italy 112; Belgium-Luxembourg 31; 
France 24. 
Span 136,393; Cyprus 26,789; France 


France 6,028; Spain 1,069; United 
Kingdom 938. 

Spain 25,664; United Kingdom 9,427; 
France 5, 623. 
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Table 3.—Portugal: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
i Sn Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cryolite and chiolite — - -—- --------——- 61 24 — Denmark 23; France 1. 
Diamond: 
Gem, not set or strung 
value, thousands $2,043 $3,258 T Belgium-Luxembourg $1,851; United 
ingdom $1,010; Netherlands $188. 
Industrial stones do... $30,868 $42,451 EN Switzerland $36,605; United Kingdom 
$3,384; unspecified $2,451 
Diatomite and other infusorial earth_ _ _ _ _ 4,065 3,789 781 Spain 2,095; France 414. 
Feldspar, fluorspar, related materials _ _ _ — 3,284 754 m France 288; United Kingdom 287; 
West Germany 132. 
Fertilizer materials: 
Crude, n. ess 40 23 TER Spain 17; France 6. 
Manufactured: 
Amm oni 40, 632 125,178 45, 450 U.S. S. R. 44, 146; France 12, 300. 
Nitrogenoun s 54,510 94,131 es Romania 21,044; Libya 15,020; East 
Germany 13,262 
Phosphatic. - - - ----------—— 450 73 P All from France. 
Potassic _________________ 57,746 63,806 T Spain 41,330; Israel 16,675; East Ger- 
many 5, 151. 
Unspecified and mixe 24,187 16,909 7,350 Jordan 3, 850; Morocco 3,680. 
Graphite, natura! 162 148 EN United Kingdom 116; West Germany 
; China 5. 
Gypsum and plaster. |... ! 36,257 49,163 (2) Spain 40,009; Morocco 7,450; West 
Germany 1,376. 
Limë 265 cee Se A te 84 90 ae DE us 42; Spain 25; West Germany 
Magnesium compounds 2,686 3,152 9 United Kingdom 1,777; Spain 504; 
West Germany 314. 
Mica: 
Crude including splittings and waste 175 168 a „ 79; France 49; Nor- 
way 38. 
Worked including agglomerated split- 
f 5 e e EL 20 19 2 . Belgium-Luxembourg 5; Spain 4; 
Switzerland 3. 
Nitrates, crude _ — -——-- ----------—- 536 518 _. Chile 500; East Germany 18. 
Phosphates, crulliee -------—- 342,282 307,611 ace Morocco 283,313; Togo 19,000; Israel 
Pigments, mineral: Iron oxides and hydrox- 
ides, processed_________________ 1,360 1,616 E West Germany 885; Spain 526; United 
Kingdom 177. 
Precious and semiprecious stones other than 
diamond: 
Natural!!! value, thousands 5190 $422 $15 Belgium-Luxembourg $128; eal 
land $100; West German PS S 
Synthetic do.... $31 $107 - Switzerland $63; Austria $ Spain 
Pyrite, unroasted |... 24 22 -— West Germany 20; Spain 2. 
Salt and brinaaaaass 7,959 31,235 S Spain 27,444; France 3,380; West Ger- 
many 219. 
Sodium compounds, n.e.s.: Carbonate, manu- 
factured_ o -- - --------—- 4 7 _. France 5; United Kingdom 1. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 46,886 9,249 2s Brazil 1,203; pe puppe of South Africa 
907; ; Spain 377 
Worked... 222-22 ---- 3,273 341 — Spain 178; France 42; Belgium- 
Luxembourg 33. 
Dolomite, chiefly refractory- grade 4,702 4,182 en e Kingdom 1, 1,791; Norway 851; 
rance 6 
Gravel and crushed rodckk k 108 143 -— Spain 43; France 30; Belgium- 
Luxembourg 28. 
Limestone other than dimension 1,500 3,000 zu All from France. 
Quartz and quartzite ____________ 11,806 286 e bs Germany 126; Finland 99; Spain 
Sand other than metal- bearing 8,415 12,863 10 Spain 8,221; Belgium-Luxembourg 
2,945; Netherlands 2,211. 
Sulfur: 
Elemental: 
Crude including native and by- 
product -—-------------- 19,016 23,088 ae France 21,563; China 1,500; United 
Kingdom 20. 
Colloidal, precipitated, sublimed _— 231 67 E Italy 20; Spain 20; United Kingdom 18. 
Sulfuric acid  . . ʒ 18,969 7,931 M Spar 7918; West Germany 13; United 
ingdom 
Talc, steatite, soapstone, pyrophyllite |. _ _ 4,984 6,670 182 France 2,906; Belgium-Luxembourg 
1,214; Norway 600. 
Other: 
Crüde- e he et 1,264 2,612 TE Spain 1,841; United Kingdom 269; 
France 179. 
Slag and dross, not metal-bearing_ _ _ _ _ 21,097 20,017 ae Belgium-Luxembourg 20,014; Spain 2; 
nited Kingdom 1. 


See footnotes at end of table. 
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Table 3.—Portugal: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
Ed coe Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural. _ _ _ _ — _ __ 613 814 71 2 733; Belgium-Luxembou 
Carbon: Carbon black - - -- kk 1,611 1,022 12 est Germany 328; Spain 227; aå 
Kingdom 206. 
Anthracite and bituminous 
thousand tons 1,469 1,892 1,030 Republic of South Africa 361; United 
Kingdom 222. 
Lignite including briquets —- do- 2) ke 
Coke and semicoke _________~— do_ ___ 62 46 A ror Kingdom 11; Spain 3; unspeci- 
i 
Peat including briquets and litter |... 2,957 3,596 — West Germany 2,198; U.S.S.R. 500; 
Netherlands 337. 
Petroleum: 
Crude ... thousand 42-gallon barrels. _ 52,176 60,493 ds Iraq 8,839; Saudi Arabia 7,497; United 
Arab Emirates 7,431. 
Refinery products: 
Liquefied petroleum gas- do- 3,159 3,620 18 United Kingdom 2,047; France 439; 
Belgium- Luxembourg 70. 
Gasoline |... do____ 5,005 4,913 TN Spain 1,544; Kuwait 985, Algeria 619. 
Mineral jelly and wax do- 19 19 NN Spain Io We West Germany 3; United 
ingdom 
Kerosene and jet fuel |... do 213 24 2 Spain! 12; Netherlands 3. 
Distillate fuel oi do... 658 698 119 Spain 256; Italy 179. 
Lubricant _ do. ... 332 289 2 Italy 91; N etherlands 47; France 37. 
Residual fuel oil do____ 2,104 9,473 155 pu esed 4, ,307; Spain 3, 783; Nether- 
an 
Bitumen and other residues 
Oc 294 362 __ Spain ae Netherlands 14; West Ger- 
man 
Bituminous mixtures do- 57 35 SN en LM United Kingdom 4; France 3. 
Petroleum coke... Oc 373 79 78 t Germany 1. 
iTable prepared by Jozef Plachy. 
2Less than 1/2 unit. 
COMMODITY REVIEW 
METALS million tons per year scheduled to begin by 


Copper.—Sociedade Mineira de Neves- 
Corvo S.A.R.L. (Somincor) sold the first ore 
from the Neves-Corvo Mine in southeastern 
Portugal in late 1987. The 7,000 tons of 
copper ore was purchased by Noranda 
Mines Ltd.'s Gaspé smelter in Quebec, Can- 
ada, for direct smelting in its reverberatory 
furnace. If Noranda were satisfied with the 
initial shipment, Somincor planned to sell 
the Canadian concern quantities from 
stockpiles it had reportedly built up. 

Although Somincor negotiated with Boli- 
den Minerals AB (Sweden), Noranda (Cana- 
da), Outukumpu Oy (Finland), and Rio Tin- 
to Minera S.A. (Spain), it reached no long- 
term smelter agreements. The flash smelt- 
ers used by most European producers are 
not capable of handling the untreated 
Neves-Corvo ore. Furthermore, the 4,000- 
ton-per-day, 450,000-ton-per-year, 25% cop- 
per concentrator at Neves-Corvo will not 
function until September 1988. 

Despite this, however, development of the 
underground mine was well advanced by 
yearend 1987, with full production of 1.3 


1990. Progress was facilitated by a $210 
million loan approved by the European 
Investment Bank, repayable over 17 years. 
The infusion of funds was sufficient to meet 
just under 50% of development costs. So- 
mincor, owned 51% by Empresa de Desen- 
volvimento Mineiro do Alentejo and 49% by 
RTZ Metals Group of the United Kingdom, 
raised the remaining capital privately. 

As work continued on the Neves-Corvo 
copper project, the company ordered from 
Sala, a Swedish manufacturer, four large 
air pressure filters that can dewater the 
fine copper concentrate to 9% moisture at a 
maximum rate of more than 100 tons per 
hour. Developed in conjunction with Boli- 
den in Sweden and Kurita Machinery in 
Japan, the filters are lightweight. They 
operate over a short cycle time, involve a 
very simple cloth change, and have low 
operating costs. In addition, the filters can 
be computer controlled. 

In the latter part of 1987, Somincor or- 
dered five grinding mills valued at more 
than $4 million from Allis-Chalmers Energy 
and Minerals Systems Co. for use at Neves- 
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Corvo. Included in the package were one 
3.8-meter-diameter rod mill and four 4.1- 
meter-diameter ball mills. 

It was expected that some of the equip- 
ment would be initially installed between 
the Corvo and Neves ore bodies, where the 
preponderant development work was taking 
place. Corvo and Neves, along with Graca 
and Zambujal, have four sulfide deposits 
defined as having minable reserves of cop- 
per ore of approxiniately 25 million tons at 
a head grade of 8%. The ore bodies lie 
within 5 kilometers of each other. Quanti- 
ties of complex zinc-copper ore, complex 
zinc ore, and minor reserves of silver and 
tin have also been identified. 

Pirites Alentajanas S.A.R.L. announced it 
would undertake an expansion program 
that would triple the annual output of 
complex copper, lead, and zinc ore from its 
two mines at Aljustrel before 1990. Annual 
production is scheduled to rise from 300,000 
tons to more than 1 million tons. Ore grades 
average 3.06% zinc, 1.1% lead, and 0.88% 
copper. Production of metal in concentrate 
is projected to amount to 27,500 tons of zinc, 
8,400 tons of lead, and 6,300 tons of copper. 
Empresa de Desenvolvimento Mineiro, the 
state holding company, is the dominant 
shareholder in Pirites Alentajanas. 

Ferroalloys.—Fornos Eletricos Compan- 
hia Portuguesa de Lisboa, the Portuguese 
ferrosilicon producer, suspended its trading 
agreements with the West German steel 
group Thyssen Schulte AG and with Bermu- 
da's Hofflinghouse after announcing it had 
sold the last of its ferrosilicon stocks. The 
company curtailed production when power 
at the Nelas works was turned off. Fornos 
would not agree to a rate increase for 
electricity stipulated by the state-owned 
utility, Electricidade de Portugal. 

Fornos reportedly indicated that the costs 
of restarting production may be prohibitive. 
Its ferrosilicon stocks have been depleted, 
and securing a continuing inexpensive sup- 
ply of electrical power in the volatile Portu- 
guese power market is difficult. 

Iron and Steel.—In the wake of Portu- 
gal’s accession to the EEC, a number of 
significant developments occurred in Portu- 
gal's iron and steel industry. First, the EEC 
Commission authorized Portugal to limit its 
imports of Spanish steel products. In 1987, 
Spain was restricted to exporting 6,500 tons 
of wire rod, 11,000 tons of bars, and 1,400 
tons of sections. | 

During the latter part of the year, the two 
nations reached an accord wherein, for 
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1988, Spain will export 6,000 tons of wire 
rod, 12,000 tons of rebars, and 6,000 tons of 
sections. Under the bilateral arrangement, 
ceilings will rise, permitting Spain to sell 
Portugal 15,000 tons of wire rod, 55,000 tons 
of rebars, and 15,000 tons of sections by 
1991. During early 1987, the apparent effect 
of import quotas, a strengthening of the 
Portuguese construction industry, and an 
aggressive sales policy pursued by Portu- 
gal’s state-owned Siderurgia Nacional 
S.A.R.L. was to raise the value of orders for 
certain products to the highest level ever 
recorded by that company. 

At the same time, EEC pressure caused 
the steelmaker to phase out, by 1991, elec- 
tric arc steelmaking at its main integrated 
plant at Seixal near Lisbon, and to scrap 
expansion plans for that site that had been 
formed over several years. Instead, Siderur- 
gia Nacional redirected its attention to 
improving product quality and productivity. 

The company increased the efficiency of 
Seixal’s 400,000-ton-per-year No. 1 blast fur- 
nace by curbing coke and energy consump- 
tion. Also, it planned to replace the 150,000- 
ton-per-year  four-strand Danieli billet 
caster, in operation since 1970, with a 
400,000-ton-per-year six-strand Schloe- 
mann-Siemag unit, capable of increasing 
continuous casting production by 80%. In 
addition, the continuous casting and wire 
rod mill facilities at the company's 200,000- 
ton-per-year Maia minimill near Oporto 
were overhauled at yearend 1987. 

Capital for the approximately $106 mil- 
lion modernization program was to be rais- 
ed, in part, by the sale of equipment, un- 
installed as a result of the aforementioned 
termination of expansion plans. Offered 
were a 1-million-ton-per-year blast furnace, 
two 120-ton LD/LBE converters, two six- 
Strand continuous billet casters, and a 
576,000-ton-per-year twin-strand wire rod 
mill. 


INDUSTRIAL MINERALS 


In 1987, the recovery continued that be- 
gan in the Portuguese cement industry in 
1986. Largely responsible for the improve- 
ment was a surge in domestic consumption 
by the building industry. At the same time, 
the dimension stone sector industry main- 
tained its status as among the most impor- 
tant in terms of value. 


MINERAL FUELS 


Portugal continued to rely heavily on 
imported energy sources. Domestic output 
of coal, hydropower, and uranium was rela- 
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tively low. Notable was a 7.5% increase in 
oil consumption, despite greater use of coal 
in electricity generating units at Sines, 
approximately 100 kilometers south of Lis- 
bon. There work continued on the third of a 
four-unit coal-fired powerplant. The fourth 
is scheduled for completion by yearend 
1989. 

Of considerable importance was an agree- 
ment between Portugal and Angola, reach- 
ed in late 1987. The terms called for Angola 
to supply crude oil to Portugal as a means of 
debt repayment. Specifically, four 125,000- 
ton ships are to deliver, on a yearly basis, 
Angolan crude to Portugal's state-owned oil 
company, Petrogal, beginning in 1988. 

The annual supply of about 3.6 million 
barrels of crude petroleum from Sonangola, 
Angola's Governmentrun oil enterprise, 
would represent 20% of Petrogal's annual 
purchases and provide a strategic reserve of 
2.1 million barrels of crude at Sines. Simul- 
taneously Angola’s petroleum exports gen- 
erated by this arrangement would permit 
that nation to honor its debts to Portuguese 
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companies, particularly those obligations 
not included under various agreements be- 
tween the central banks of the two coun- 
tries. 

Within the framework of Portugal's con- 
tinuing integration into the EEC, price 
subsidies were eliminated for certain petro- 
leum products, drawn largely from gasoline 
taxes. At the same time, a new cost-based 
pricing structure for oil products was en- 
acted and applied. To ensure adaptation of 
those expenditures to European levels by 
1998, a cost-moderating factor for refining 
was added. 

With respect to oil marketing and sales, 
volume quotas allocated to private compa- 
nies were abolished. Furthermore, Petrogal 
will relinquish a share of its quota on each 
product, each year over the next 6 years, as 
part of the transition to a free oil market. 


1Physical scientist, Division of International Minerals. 
re 5 values have been converted from 
os (Esc.) to U.S. dollars at the rate of 


Esc.1 88208810 00, the average exchange rate in 1987. 


The Mineral Industry of 
Romania. 


By Walter G. Steblez: 


In 1987, Romania's mineral industry con- 
tinued to produce modest amounts of baux- 
ite, copper, iron, lead, manganese, and zinc 
ores. However, the production costs of these 
commodities continued to escalate owing to 
depletion of higher grade reserves and 
expanded production of lower rank ores. To 
an increasing degree, Romania has had to 
import these commodities for its industrial 
needs. The output of petroleum also remain- 
ed on a declining trend because of dwin- 
dling reserves. The country, once among the 
leading world petroleum producers, had to 
import substantial amounts of crude petro- 
leum to meet the needs of its refineries. In 
1987, Romania's centrally planned economy 
continued to be affected by shortfalls in 
industrial production and growth in nation- 
al income. The planned growth of industrial 
production fell short by 3.996; that of na- 
tional income by about 3.7%. During 1987, 
major capital outlays continued for develop- 
ment of the Rosia Poieni copper-molyb- 
denum mining and beneficiation complex 
and the Cernavoda nuclear powerplant. In 
midyear, Petromar, Romania's offshore pe- 
troleum exploration company, claimed the 
startup of petroleum production in the 
Black Sea. 

Government Policies and Programs.— 
The rapid repayment of Romania's convert- 
ible currency foreign debt remained the 
central Government economic policy in 
1987. To meet this objective, Romania car- 
ried out a program of import reduction from 
1981 to 1987, while accelerating exports of 
all goods and commodities marketable on a 


hard-currency basis. Steel semimanu- 
factures allegedly were sold below produc- 
tion costs. Also, exports of agricultural 
goods, despite the needs for domestic con- 
sumption, resulted in food shortages that 
contributed to dislocations in the industrial 
sector. Although Romania claimed to be a 
leading world producer and exporter of 
mining equipment, the country’s mining 
industry was perennially short of spare 
parts for its capital equipment. Mining 
enterprises were often supplied with spare 
parts that could not be used in repair and 
maintenance, and stockpiles of these mate- 
rials overcrowded the industry’s storage 
facilities? As in other centrally planned 
economy countries, Romania set centrally 
planned production targets in terms of gross 
weight output indicators that often resulted 
in the production of goods that were not 
always suited to the needs of the consumer. 
Specific targets were not provided in Ro- 
mania's central economic plan for 1988 for 
industrial durables, fossil fuels, iron and 
steel, and nonferrous metals.* Instead, the 
plan focused on the need to reduce indus- 
try's consumption of fuels and minerals and 
to raise the output of crude petroleum, 
surface-mined coal, lignite, nonferrous ores, 
and coal-generated electrical power. The 
plan also stressed the need to increase the 
output of goods earmarked for export. 

As in earlier years, the 1988 planned 
targets for growth of national income and 
industrial production were unrealistically 
high and, compared with those of 1987, were 
to grow by 9.5% and 11.5%, respectively. 
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PRODUCTION 


Romania's mineral industry was state- 
owned and operated. Wages and prices con- 
tinued to be set administratively, and mar- 
ket values were used only to determine 
hard-currency export prices for mineral and 
fuel commodities. Apart from shortages of 
spare parts in the mining and processing 


sectors, production declines for many min- 
eral commodities were attributable to se- 
vere fuel and energy shortages owing to 
drought, which resulted in hydroelectric 
power reductions and a decline in domestic 
petroleum production. 


Table 1.—Romania: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 19879 
METALS 
Aluminum: 
Bauxite, gross weight |... 650,000 620,000 600,000 600,000 600,000 
Alumina, calcined, gross weight. |... 512,000 552,000 548,000 555,000 500,000 
Ingot including alloys: 
is Primary --------------------—- 223,000 244,000 241,000 235,000 250,000 
Secondary -------------------- 21,000 20,000 18,000 16,000 15,000 
Total esena ee 244,000 264,000 265,000 269,000 265,000 
Bismuth, mine output, Bi content 80 80 80 80 80 
Cadmium, smelter“ ___$_____________-___ 80 15 15 15 15 
Copper: 
ine output, Cu content 27, 000 25,000 26,000 21,000 26,000 
Smelter: 
FH REESE 34,000 32,000 332,963 32,000 30,000 
Secondary ________-..-__------ 6,000 6,000 7,000 7,000 8,000 
M AAA 40, 000 38,000 39,9638 39,000 38,000 
Refined, primary and secondary 47,000 45,000 46,000 43,000 42,000 
Gold, mine output, Au content? _ _ _ troy ounces- _ 65,000 65,000 65,000 60,000 60,000 
Iron and steel: 
Iron ore: 
Gross weighgnt thousand tons_ _ 1,987 1,916 2,287 2,431 2,400 
Content (26% Fe) do- 517 4 595 632 624 
Metal: 
Pig rens eee do... 8,190 9,557 9,212 9,329 9,200 
Steel, crude ______________ do... 12,593 14,437 13,975 14,276 14,000 
Ferroalloys:© 
Ferrochromiumm -_ — 42,000 45,000 44,000 44,000 42,000 
Ferromanganese _________-_-~~- 80,000 87,000 80,000 82,000 81,000 
Ferrosilictonn n 48,000 52,000 50,000 51,000 50,000 
Silicomangan esse 38, 000 41,000 39,000 40,000 39,000 
Silicon metall“. 3,800 4,100 3,800 4,500 4,500 
Semimanufactures: 
Castings and forgings, finished 
thousand tons 1,100 1,200 1,200 1,300 1,400 
Pipes and tubes do- 1.411 1,507 1,513 1,565 1,600 
es Rolled products . ------- do____ 9,179 10,329 9,900 10,207 11,300 
ad: 
Mine output, Pb content 30,000 30,000 30,000 28,000 28,000 
Metal, smelter: 
Primary®_____.._.------------ 40,000 35,900 38,600 735,000 35,000 
Secondary? ------------------- 39,298 10,000 10,000 716,500 14,000 
Total EE m 49,298 45,900 48,600 51,500 49,000 
Manganese:* 
Ore, gross weight“ thousand tons 312 264 250 250 250 
Concentrate: 
Gross weiggnt do... 18 66 68 67 68 
Mn content®______________ do... 23 20 19 19 19 
Silver, mine output, Ag content? 
: thousand troy ounces. . 820 810 810 800 750 
Zinc: 
Mine output, Zn content! 45,000 44,000 43,000 43,000 41,000 
Metal, smelter, primary and secondary |... 42,000 41,000 40,000 39,000 37,000 
INDUSTRIAL MINERALS 
Enc esci. T8 78,000 15,000 15,000 15,000 72,000 
Cement, hydraulic - thousand tons 13,968 14,016 12,238 14,216 14,300 


See footnotes at end of table. 
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Table 1.—Romania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987* 


INDUSTRIAL MINERALS —Continued 


Clays:® 
tone eee se 177,000 180,000 180,000 185,000 180,000 
ö; ñ “..... ͤ . ee 410, 000 410,000 410,000 410,000 400, 000 
Diatomite eee 290, 000 300,000 290,000 300,000 280,000 
Felde 85,000 85,000 86,000 86,000 82,000 
Fluorsp akt 20, 000 20,000 20,000 20,000 18,000 
Gee Le 12,500 12,500 12,000 12,000 12,000 
Gypsum no cce m ee ee 1,630 1,650 1,620 1,600 1,600 
Lime ue ecce thousand tons.. _ 3,6 3,848 3,717 3,959 : 
Nitrogen: N content of ammonia . ~~ — — do— 2,121 2,861 2,880 3,041 3,000 
Pyrites, gross weit „ do... 930 930 930 900 900 
Salt: 
((r ecl LE do- 1.838 1.874 , 900 2,000 2,000 
G; AAA 8 2,758 3,000 eg, 119 3,355 3,400 
l ec oe ee ee do— 4,596 4,874 5,019 5,355 5,400 
Sand. nu ³⅛o ee Occlc ; 2,500 i : 2,500 
Sodium compounds, n.e.s.: 
Caustic sodas do— 745 805 814 846 850 


Sodium carbonate, manufactured, 100% 
NagCOs basis do. ___ 788 912 836 895 890 


Sulfur:® 
S content of Ai 3 RN ARMOR do— 200 200 200 150 150 
Byproduct, ᷣiꝛi zu do_ ___ 150 150 150 140 130 
Total — ueni ERE FEDERER do... 350 350 350 290 280 
Sulfuric acid -— do... 1,941 1,915 1,835 1,971 2,000 
dV LENA RR . hae oe Se CUN 65,000 66,000 65,000 64,000 60,000 
MINERAL FUELS AND RELATED MATERIALS | 
Carbon black __________________-_--_ 101,166 106,900 108,593 105,802 106,000 
Coal: 
Run-of-mine: 
Anthracite and bituminous 
thousand tons 10,629 10,653 10,472 11,074 11,000 
BrowVwᷣnnnn do— 773 827 834 858 900 
Lien ie do...- 37,951 36,319 38,513 39,400 40,000 
Total 2 ees ee een do... 48,759 47,799 49,819 51,332 51,900 
Washed (produced from above): 


Anthracite and bituminous: 
For coke and semicoke production 


: 9 2, 618 2, 903 2,963 3,216 3,300 
For other uses do- _ __ 5,175 5,555 5,694 5,420 5, 400 
Brown -------------——-——- do- 731 782 784 810 800 
Lign itte do____ 35,998 35,040 37,140 38,012 38,000 
Totül —— AAA a do- 44,522 44,280 46,581 47,518 47,500 
Coke: 
Metallurgical eae ae eee E do... 4,268 4,849 4,143 9,088 5,100 
Other a mes docu *450 *450 439 582 550 
/ 8 do... 4,718 5,299 5,182 5,670 5,650 
Fuel briquets (from brown coal)? ~- _ ~~ — do. ... 750 750 750 750 750 
Gas, natural 
Gross: 
Associated million cubic feet 366,813 387,431 413,464 445,247 400,000 
Nonassociated_ ______-_---- do- _ _— 978,888 991,743 960,417 945,126 945,000 
Total" 322 33 a ee do-— _ 1,345,701 1,379,180 1,373,881 1,390,373 1,345,000 
Market do— 1,100,000 1,127,000 1,126,000 1,120,000 1,120,000 
Petroleum: 
Crude: 
As reported thousand tons. . 11,593 11,453 10,718 10,125 10,000 
Converted _ thousand 42-gallon barrels. - 87,643 86,585 81,028 16,545 15,000 
Refinery products? ------------ do- 161,700 7167, 300 1169, 300 185,500 184,000 


Estimated. Preliminary. Revised. 

1Includes data available through Sept. 16, 1988. 

2In addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, 
but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output 
levels. 

Reported figure. 

*Estimated series were based on published data on concentrate production. 
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TRADE 


Despite failure to meet the planned for- 
eign trade turnover for 1987, Romania re- 
ported a $2.8 million hard-currency surplus 
with market economy countries. Although 
Romania continued to barter trade exten- 
sively with developing and several devel- 
oped market economy countries to obtain 
badly needed iron and nonferrous ores, 
commercial relations with the Council for 
Mutual Economic Assistance (CMEA) re- 
mained the cornerstone of the country's 
mineral trade. Within the CMEA, the Sovi- 
et Union played a dominant role in supply- 
ing Romania with fuels and mineral com- 
modities. In 1987, about 30% of Romania's 
trade was with the U.S.S.R. During the 
year, the U.S.S.R. supplied Romania with 
2.5 million tons of bituminous coal, 4.7 
million tons of crude petroleum, over 
138,000 tons of ferroalloys, 4.8 million tons 


of iron ore, 3.4 million tons of iron ore 
pellets, 115 billion cubic feet of natural gas, 
about 400,000 tons of rolled iron and steel, 
and over 200,000 tons of potash-based 
fertilizer. To help pay for these deliveries, 
Romania participated in mining and oil and 
gas development projects in the U.S.S.R., 
mainly by providing labor and oilfield 
equipment. Commercial exchanges with the 
U.S.S.R. for the 1986-90 period were plan- 
ned to grow by 65%, compared with the 
1981-85 5-year plan. Romania was to contin- 
ue to participate in mineral and mineral 
fuel development projects in the Soviet 
Union in exchange for raw materials. Ro- 
mania's mineral trade with the United 
States was largely limited to Romanian 
imports of bituminous coal and exports of 
petroleum products. 


Table 2.—Romania: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


1985 


1986P 


Destinations, 1986 


Commodit . 
d 1 Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxide s E 60 _. All to Italy. 
Ash and residue containing aluminum M 10 ae All to Spain. 
Metal including alloys: 
re g: 1 o ⁰⁰⁰ euet 2,142 2,184 "T may 2,054; West Germany 79; 
pain 51. 
Unwrought_ -----------—- 2139,100 116,727 15,927 Italy 22,929; France 17,280. 
Semimanufactures 8,220 16,713 6,343 Japan 6,140; France 1,839. 
Chromium: Oxides and hydroxides .. _ ~~ 204 349 240 France 39; Japan 34. 
pper: 
Matte and speiss including cement 
, ceat is LrE ot 18 Ea All to Greece. 
Metal including alloys: 
„) ã ie cct 237 — All to West Germany. 
Unwrought_ -—----------—-- 77 18 P All to Italy. 
(dá Semimanufactures 39 27 2 West Germany 19: France 6. 
Waste and sweepings 
value, thousands 5137 $12 nA All to West Germany. 
Metal including alloys, unwrought 
and partly wrought _ __ __ do- $14 $13 P Do. 
Iron and steel: Metal: 
Serap cu A 8 173 68 uc Austria 59; Yugoslavia 9. 
Pig iron, cast iron, related materials _ 418 440 "S West Germany 420; Italy 20. 
Ferroalloys: 
Ferrochromium - ~- --------- SR 811 em All to Netherlands. 
Ferromangan ee 1,000 6,000 PE NA. 
Ferrosilicomangan ese 5,602 781 2c 1 Germany 581; Netherlands 
Ferrosili con EN 256 as N 5 181; West Germany 
Unspecified |... 6,099 75 -- All to France. 
Steel, primary form 84,182 69,458 ENS Yugoslavia 43,046; United King- 


See footnotes at end of table. 


dom 13,510; Japan 6,984. 
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Table 2.—Romania: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Destinations, 1986 
Commodity 1985 1986P : 
ee Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions thousand tons 1.498 1.409 — Poland 81: wey N 70: 
unspecified 
Universals, plates, sheets 
do. ..- 872 1,052 60 Japan 158; West Germny 60; 
unspecified 619. 
Hoop and strip do- 1 3) -- Mainly to Finland. 
Rails and accessories do- (3) 1 -. All to Greece. 
iii. do... 95 96 -- West Germany 5; Yugoslavia 1; 
Cyr 88. 
Tubes, pipes, fittings _ do 3410 503 22 Poland 103; West Germany 10; 
unspecified 831. 
Castings and forgings, rough 
— 6 4 6) West Germany 3. 
Lithium: Oxides and hydroxides — — — 78 =e 
Magnesium: Metal including alloys, semi- 
manufactures -_—------------- Se 62 — All to United Kingdom. 
Nickel: Metal including alloys: 
Unwrought -~ --------------- zE 21 -- All to Austria. 
Semimanufactures 3 1 — All to Italy. 
Platinum: group metals: Waste and 
- sweepings NE value, thousands =e $78 _. West Germany $41; Italy $37. 
ilver: 
Waste and swee pings Oo cis $14 ETA 
Metal including alloys, unwrought 
and partly wrought |... 8 $564 $1,103 -- United om $714; Yugo- 
slavia $ 6; West Germany 
Tin: Oxides ------------------ 18 AN 
Tungsten: 
and concentrate me 2 — All to Denmark. 
Metal including alloy pan forme 1 8 — All to West Germany. 
Zinc: Metal including 
- Unwrougnnt „ 150 50 n Do. 
55 FF Se 39 — All to Morocco. 
er: 
Ashes and residues 58 87 -- Italy 46; United Kingdom 41. 
Base metals including alloys, all forms 214,661 6,132 -- All to Poland. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
oe Corundum, emery, pumice, 1 
Artificial Corundummnnm 76 220 -- All to West Germany. 
Dust and powder of preeious and semi - 
precious stones e 
value, thousands 3999 $560 $235 ^ Belgium-Luxembourg $314; West 
rman 
Grinding and polishing wheels and d 
r KT 8 1 38 — All to France. 
Barite and wither ite 220 440 8 Do. 
Boron materials: Oxides and acids 99 50 -- All to - 
Cement thousand tons. — 22,477 146 za Hunga S i Norway 6; United 
ingdom 3 
2 crude: 
TID een ee 18 DR All to Italy. 
Unspecifieeiſ!di!d!! --- 6 150 em Do. 
Diamond: 
Gem, not set or serung 
ue, thousands $3 ENT 
Industrial stones do_ _ $84 $975 -- All to Belgium-Luxembourg. 
Fertilizer materials: Manufactured: 
Ammon ia thousand tons 12 4 "D Yugoslavia 3. 
Nitrogenous do— 21,347 1,204 536 West Germany 169; France 116. 
Phosphatic ----------- do— - 83 108 -- USSR. 86; Yugoslavia 21. 
Unspecified and mixed do— 33.294 262 ez . 81; Denmark 72; Yu- 
via 
orbem and plaster - - LLL ------ 3 12,283 -- All to Hungary. 
Phosphorus, elementaL!œ,e. E 159 -- Italy 109; Switzerland 50. 
Pigment, mineral: 
Natural, crude -------------- ae 2 TER All to Denmark. 
Iron oxides and hydroxides, processed ERES 5 e All to Greece. 
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Table 2.—Romania: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1985 


1986P 


United 


Destinations, 1986 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond, synthetic 
value, thousands. _ $53 $14 = All to Belgium-Luxembourg. 
Salt and brinee „ 671,749 102,455 EM Hunger. 464,345; Yugoslavia 
Sodium compounds, n.e.s.: Carbonate, 
manufactured |. 2471,800 178,814 -- Hungary 49,137; Yugoslavia 
45,861; Thailand 33,400. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked . 11 108 EN xy 43; Italy 34; Switzer- 
and 31. 
Worked - - ------------—-—- 11,310 18,899 West Germany 18,161; Switzer- 
land 518; Austria 212. 
Sand other than metal-bearing ---- TT 2 ics All to Jordan. 
Other: Crude ----------------- 159 775 — All to West Germany. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black _---------------- 221,000 5,780 --  Czechslovakia 2,670; Bulgaria 
2,100; Yugoslavia 743. 
Coal: Anthracite and bituminous ese: 15 S All to Greece. 
Gas, natural: Gaseous 
million cubic feet a 2 E All to Hungary. 
Peat including briquets and litter n 404 ae Austria 299; Italy 84; France 21. 
Petroleum: 
Crude_ thousand 42-gallon barrels_ . "m 415 394 Netherlands 21. 
Refinery products: 
Liquefied petroleum gas 
do. _-- 104 Eres 
Gasoline do- 233,150 14,572 8,882 by: Germany 1,557; Spain 
Mineral jelly and wax do- 216 7 __ Thailand 6. 
Kerosene and jet fuel... do- 21 127 ee West Germany 74; Belgium- 
Luxembourg 45; Hungary 8. 
Distillate fuel oil do— 220,664 27,004 957 Italy 13,374; France 6,9 4: West 
Germany 4,415. 
Lubricants - - -- ----- do- 21,523 8,108 1,866 West Germany 112; Austria 101. 
Residual fuel oi do... 217,086 5,982 1,542 Italy 2,149; Sweden 716. 
Bitumen and other residues 
Ones 12 (3) _. All to Switzerland. 
Petroleum cke do- 21,000 104 _. All to Italy. 


preliminary. NA Not available. 


Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Romania, this table should not be 
taken as a complete presentation of this country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 


2Official Trade Statistics of Romania. 
Less than 1/2 unit. 


Table 3.—Romania: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 


Commodit 1985 1986P : 
á sores Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 274,564 260,518 ee Yugoslavia 225,646; Hungary 34,872. 
Oxides and hydroxides ________- 41,158 42,164 ce Yugoslavia 15,000; Hungary 11,755; 
Greece 10,000. 
Metal including alloys: 
Unwroughhtht 2,622 1,000 -— All from Hungary. 
Semimanufactures --------- 1,687 411 en United Kingdom 215; Hungary 72; 
Austria 66. 
Chromium: 
Ore and concentrate 2101,400 272 --— All from West Germany. 
Oxides and hydroxides m 6 TS All from United Kingdom. 
Metal including alloys, all forme 110 45 gis Do. 
Cobalt: Metal includng alloys, all forms _ 31 15 ier United Kingdom 9; West Germany 6. 


See footnotes at end of table. 
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Table 3.—Romania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1986 
Commodit 1985 1986P : 
? ees Other (principal) 
METALS —Continued 
Columbium and tantalum: Metal in- 
cluding alloys, all forms: 
Columbium (niobium) — - - ------—- se 1 _. All from West Germany. 
Tantal m 1 1 
a ar 
ides and hydroxides 25 = 
Metal including alloys: 
Sh 5,364 6,537 Rm All from Chile. 
Unwrought |... 8,860 1,000 -- All from Spain. 
Semimanufactures |... 7,761 6,576 E dicens 1 West Germany 406; 
taly 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands $151 $306 _. Switzerland $265; West Germany $39; 
Japan $2. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite __ thousand tons... 215,207 9,063 -- All from U.S. S. R. 
etal: 
ß ar E 12 T —— All from France. 
Pig iron, cast iron, related 
materials 2117, 400 100, 000 _. NA. 
Ferroalloys: 
Ferrochromium ------—- 711 587 _. Italy 358; Yugoslavia 120; West Ger- 
many 1 
Ferromanganese. ------- 37,000 60,000 8 : 
Ferromolybdenum_ . _ _ — — — 20 "ehe 
Ferrosilicomanganese 20,195 19,979 Er All from U.S.S.R. 
Silicon metall 185 A es 
Unspecified 287,034 81.434 _. NA. 
Steel, primary forme 281,000 309,000 zs NA. 
Semimanufactures: 
les, shapes, 
5 thousand tons 249 221 (3) Czechoslovakia 15; Hungary 14; 
unspecified 188. 
Universals, plates, sheets 
do... 108 113 An Paria 19; Portugal 9; unspecified 
Hoop and strip do... 9 7 (°) West Germany 5; Hungary 1. 
Rails and accessories 
do_ ___ 100 85 is NA. 
Wie do— 9 7 _. West Germany 1; Yugoslavia 1; 
unspecified 5. 
Tubes, pipes, fittings 3 : is j — 
0 —— 44 S apan 2; West Germany 1; unspeci- 
Red 26. rS 
Castings and forgings, rough 
do... 1 1 (3) NA. 
Ore and concentrate - ---—------ 12,709 7,829 -— Spain 4,993; Ireland 2,486; Yugo- 
^ slavia 350. 
Oxides M ——Á————É— 1,135 491 — Italy 471; France 20. 
Metal includin Ai alloys, unwrought .. — 5,320 — 
Magnesium: Metal including alloys, semi- 
manufactures _______________ 53 45 — West Germany 30; France 15. 
Manganese: 
€ and concentrate, metallurgical- 
J’'ͤc é 225,000 196,000 S NA. 
Métal including allo oye, all orms cs 31 e 
Mercur 6-pound flasks_ _ 493 87 -— All from Netherlands. 
Molybdenum 
Gre and concentrate me 24 —— All from West Germany. 
Metal including alloys, all forms 3 1 We All from France. 
Nickel: 
Matte and speiss, Ni content: 351 rd 
ve 5085 M illos 10 
pcd F 210,900 64 — Finland 50; United Kingdom 14. 
Semimanufactures 228 175 n West Germany 110; Italy 29; United 
dom 2 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $625 $2,238 United 5 525 140, Switzerland 


$66; France $26 
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Table 3.—Romania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P ; 
á Sneg Other (principal) 
METALS —Continued 
Silver: Metal including alloys, unwrought 
and partly wrought ------- do.... $159 $138 m West Germany $74; Switzerland $40; 
United Kingdom $24. 
Tin: Oxides -----------------— 17 T 
Titanium: 
Ore and concentrate 6.425 4.975 = All from Netherlands. 
Oxides -——-------------———- 1,559 892 RUN West Germany 687; France 110; 
United Kingdom 91. 
n Metal including alloys, all forme 9 10 1c: United Kingdom 7; France 1; Italy 1. 
ungsten: : 
Oxides and hydroxides ________ _ om 50 — France 30; West Germany 20. 
Metal including alloys, all forme 14 20 et West Germany 13; France 5; 
Portugal 1. 
Zinc: 
Ore and concentrate -- --------- 1,880 7,700 -- All from Spain. 
Oxides = = uae ee ee es 5,186 3,746 es France 3,202; Yugoslavia 544. 
Blue powder dd 8 NA 435 "m West Germany 260; France 175. 
Metal including alloys: 
Unwrought - ----------—- m 2,444 E All from Poland. 
Semimanufactures . .  .... 403 107 T Poland 104; Switzerland 2; Italy 1. 
Zirconium: 
Ore and concentrate 898 595 po All from West Germany. 
Metal including alloys, all forms 1 mM 
Other: 
Ores and concentrates... s 4 2 
Oxides and hydroxides 18 64 o West Germany 62; Netherlands 2. 
Base metals inciuding alloys, all forms 109 105 (3) 1 Germany 93; Sweden 7; Austria 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
Bie e mue c e a 40 TR All from Greece. 
Artificial: Corundum ---------- 9,043 1,693 xe Yugoslavia 4,831; Hungary 4,612; Ja- 
pan 1,200. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands. _ $228 $39 anes United Kingdom $20; Belgium- 
Luxembourg $19. 
Grinding and polishing wheels and 
e; 8 814 700 (3) Italy 250; West Germany 122; Nether- 
lands 75. 
Asbestos, cru le 733 1,152 Sus Italy 1,096; Canada 54; Switzerland 2. 
Barite and witherite 3,150 11,295 — All from Yugoslavia. 
Boron materials: Crude natural borates _ 19,000 NR 
Cement- .—————— x a s dte 12 1 es All from Italy. 
0,71] CE E 23 _. All from West Germany. 
Clays, crude: 
Bentonite ___________ ~-___- 16 en 
Kaolin ane et ot ee et 4,293 4,840 E United Kingdom 4,818; West Ger- 
many 22. 
Unspecified |... 4 29,812 350 _. All from West Germany. 
Diamond: 
Gem, not set or strung 
value, thousands $49 AT 
Industrial stones do- $3,965 $4,032 $30 Belgium-Luxembourg $2,293; United 
Kingdom $1,709. 
Diatomite and other infusorial earth _ _ _ 1,072 1,093 As France 933; Iceland 93; Austria 64. 
Fertilizer materials: Manufactured: 
Ammonia -----------------—- — 1,906 La All from Italy. 
Nitrogenounun s 209 11 -- All from West Germany. 
CCC Ach 2831,731 629,908 rr U.S.S.R. 397,700; East Germany 
229,200; West Germany 6. 
Unspecified and mixed zx 2,220 A All from Italy. 
Pluerspar -----------------—-— 12,585 4,219 ies Italy 2,200; Spain 2,019. 
Graphite, naturaaa]a ~~ 65 26 -- All from West Germany. 
Gypsum and plaster |... „ NEN 20 M All from United Kingdom. 
II. A 8 Es 16 -- All from Belgium-Luxembourg. 
Magnesium compounds 66,766 24,623 EEA Czechoslovakia 24,000; Yugoslavia 


504; France 85. 


See footnotes at end of table. 
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Table 3.—Romania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 


Commodity 1985 1986P | 
8 Other (principal) 


INDUSTRIAL MINERALS —Continued 


Mica: 

Crude including splittings and waste _ EE 30 SE All from Belgium-Luxembourg. 

Worked including agglomerated split- 

eins 9 7 oe France 5; Austria 1; Italy 1. 

Phosphates, crude ___ thousand tons 22 404 1,315 91 Morocco 634; Jordan 590. 
Phosphorus, elemental --—-------- 1,625 1,578 -- All from U.S.S.R. 
Pigments, mineral: Iron oxides and 

ydroxides, processed 335 95 nc All from Japan. 


Precious and semiprecious stones other 
than diamond, synthetic 


value, thousands $26 $29 "T dapan $20; United Kingdom $6; 
lgium-Luxembourg $3. 
Pyrite, unroasted. — - - ----------- 70,284 NT 
Salt and brine_ - - - - ------------ 49 30 -- All from West Germany. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked dc 30 nm Sweden 20; Italy 10. 
Worked m ! 89 24 ute France 23; West Germany 1. 
Gravel and crushed rock |... 268 150 -- PFrance 114; Italy 19; Yugoslavia 17. 
Quartz and quartzite - - - - - - - - - | 205 16 mud All from West Germany. 
Sand other than metal- bearing ue 24 E All from Netherlands. 
Sulfur: 
Elemental: 
Crude including native and 
byprodu ett 2392, 900 163,640 -- Poland 159,000; Greece 2,500; West 
Germany 2,140. 
Colloidal, precipitated, sublimed _ — 312 MTS All from West Germany. 
Dioxide. - 2 sees 122 ae 
Sulfuric acid- - - - ------------ 7,103 2,115 e Hungary 2,663; West Germany 51; 
Switzerland 1. 
onc steatite, soapstone, pyrophyllite __ 334 ur 
er: 
lll. oL ee A ey ae 2 5,154 1,992 "€ art hae Greece 500; West Germany 
Slag and dross, not metal-bearing _ _ _ "T 38 . France 24; Netherlands 14. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 13 9 cs All from West Germany. 
Carbon black kk 46 8 -- Netherlands 6; United Kingdom 2. 
Coal: Anthracite and bituminous 
thousand tons 26,049 4,062 1,008 Poland 1,740; Australia 883. 
Coke and semicoke_________ do____ 21 898 1,175 2 Japan te Poland 97; United King- 
om 76. 
Gas, natural: Gaseous 
million cubic feet. 265 = 
Petroleum: 
Crude_ thousand 42-gallon barrels_ — 2106,770 426 "-— All from Tunisia. 
Refinery products: 
Gasoline .42-gallon barrels. _ 96,884 94,121 8 Italy 93,653; West Germany 459; 
United Kingdom 9. 
Mineral jelly and wax _ do- 86 3,101 du Hungary 2,920; United Kingdom 126; 
Austria 31. 
Kerosene and jet fuel... do- 519 215,126 Sos. Italy 275,079; Yugoslavia 39; United 
Kingdom 8. 
Distillate fuel oil do.... 2,044 3,215 ae Austria 3435 Greece 358; West Ger- 
man : 
Lubricants —-—------ do —— 27,720 25,190 413 West Germany 10,619; Italy 10,241; 
United Kingdom 1,757. 
Residual fuel oil do— 160 298,028 ae All from Italy. 
Bituminous mixtures. . do. _ _ - aks 61 TE All from Yugoslavia. 
Petroleum coke ------ do... 104,500 148,500 -- All from Japan. 


PPreliminary. NA Not available. 

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Romania, this table should not be 
taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Romania. 

3Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Copper.—Development of the Rosia Poie- 
ni copper mining and beneficiation complex 
in the Apuseni Mountains continued to be 
one of the main investment projects in the 
mineral industry. Construction of the con- 
centrator was not completed during the 
year as planned. The project's startup was 
rescheduled for 1988. When fully operation- 
al, the complex would produce about 9 
million tons of ore per year. At the Moldova 


Noua copper mine in the Caras-Severin, 


District a domestically designed molybde- 
num recovery unit was reportedly put on- 
stream in September. 

Iron and Steel.—The Iasi ironworks and 
steelworks announced the installation of a 
16,500-ton-per-year welded tube mill. All of 
the equipment, including the automated 
control system, was domestically produced. 
The steelworks also introduced three new 
grades of steel designed chiefly for use in 
the manufacture of cast parts for mining 
equipment and rings for heavy bearings. At 
Hirsova, near Constanta, construction of a 
new Steel cable and wire plant was started. 
The plant was designed to produce 25,000 
tons per year of steel cable and 20,000 tons 
per year of wire, ranging from 0.2 to 1.0 
millimeters in diameter. 

Lead and Zinc.—Romania continued to 
mine low-grade lead and zinc ores in the 
Baia Mare area. Mine output of lead and 
zinc had been on a declining trend in recent 
years, requiring substantial imports of con- 
centrates from abroad. Approximately 
30,000 tons of zinc and 10,000 tons of lead 
concentrates were imported from Iran dur- 
ing the year. Concentrates were smelted at 
the Uxina Chimica Metalurgia Imperial 
Smelter in Copsa Mica. 


INDUSTRIAL MINERALS 


Romania's production of barite, benton- 
ite, diatomite, feldspar, graphite, gypsum, 


kaolin, and limestone was sufficient to meet 
most domestic needs. Industrial minerals 
were mined throughout the country at 
about 60 deposits, the total production of 
which reportedly increased about sixfold 
from 1967 to 1987. During the 1986-90 
5-year plan, new quartz and diatomite de- 
posits were to be put into operation. Roma- 
nia also produced synthetic diamonds at the 
Dacia synthetic diamond plant in Bucha- 
rest. 


MINERAL FUELS 


Coal.—A new longwall system was put 
into operation at the Motru-Vestmin Mine 
thereby adding 800 tons of output per day. 
Most of Romania's coal was substandard 
and caused extensive problems at coal-fired 
electric-power stations by clogging filters 
and damaging furnaces. The country con- 
tinued to experience severe power short- 
ages, especially during the winter months. 
In mid-1987, Romania negotiated with the 
government of Queensland, Australia, to 
enter into a long-term contract for the 
purchase of 3 million tons per year of 
Australian coking coal in exchange for steel 
products and equipment such as railway 
rolling stock. 

Petroleum.—The chief event in an indus- 
try marked by rapidly declining production 
was the startup in May of Petromar's off- 
shore “Gloria” platform. The petroleum 
was pumped through a 50-mile pipeline to 
the Midia Novodari refinery for processing. 
Romania was the first country to produce 
oil from the Black Sea shelf. 


lForeign mineral specialist, Division of International 
Minerals. 

?Scinteia. July 4, 1987, pp. 1-2; and July 25, 1987, pp. 1-3. 

3 — ——. Oct. 6, 1987, pp. 2, 5. 

4— ——. Dec. 25, 1987, pp. 1-2. 

*5Vneshnyaya Torgovlya S.S.S.R. (The Foreign Trade of 
the U.S.S.R.). 1987, p. 167. 


The Mineral Industry of 
Saudi Arabia 


By Michael D. Fenton! 


The Saudi Arabian economy continued to 
rely heavily on income from exports of oil 
and oil-based products. However, the coun- 
trys recession continued for the fifth 
straight year in 1987 as a result of the 
combined effects of relatively low oil prices 
and decreased production, the declining val- 
ue of the dollar, the Iran-Iraq war, and the 
global stock market crash. Rising oil prices 
in 1987 stimulated a slight increase in total 
gross domestic product (GDP) to about $70 
billion, but the GDP was still down 50% 
from its 1981 level. Government spending 
had decreased by about 5096 while total 
revenues had fallen by more than 75% since 
1981. Persistant budget deficits continued to 
be covered by dwindling official reserves 
that may have declined to about $65 billion. 
Actual government expenditures in 1987, 
estimated by the U.S. Embassy, Riyadh, 
were about $44 billion, almost $3 billion less 
than budgeted. Total 1987 revenues of about 
$27 billion were $4 billion lower than pro- 
jected. Petroleum revenues in 1987 were 
about $17 billion. The $15.5 billion deficit 
was financed through a draw on official 
reserves. For the first time in its modern 
history, the Government announced plans 
to borrow as much as $8 billion on the bond 
market to help finance its 1988 budget. 

Government oil policy remained constant 
during the year, which was a pledge to hold 
oil production below the production quota 
set by the Organization of Petroleum Ex- 
porting Countries (OPEC) and to maintain 


OPEC's fixed benchmark price of $18 per 
barrel for Arabian Light crude oil. The 
purpose appeared to be to generate suffi- 
cient oil revenues to meet domestic econom- 
ic needs while maintaining world oil mar- 
ket stability. 

The Government began a major reorgani- 
zation of the oil industry to increase effi- 
ciency and lower costs to cope with declin- 
ing revenues. The state-owned minerals and 
refining agency, Petromin, was to be re- 
placed by a company that would report 
directly to the Supreme Petroleum Council, 
the top decisionmaking agency. The Ara- 
bian-American Oil Co. (Aramco) also would 
be affected by this reorganization. However, 
by yearend, no structural changes had been 
made. 

Saudi Arabia had the largest crude oil 
reserves in the world, more than one-fourth 
of the world's known oil reserves and about 
one-third of the known reserves in the 
market economy countries. The official esti- 
mate of the proven recoverable reserves of 
oil in mid-1986 was 169 billion barrels, and 
Aramco reported recoverable reserves at 
the end of 1987 of 167.4 billion barrels. Total 
recoverable reserves may reach 300 billion 
barrels through the use of enhanced recov- 
ery techniques. These reserves were ex- 
pected to last over 115 years at current 
production rates. 

Saudi Arabian natural gas reserves were 
the sixth largest in the world at 146 trillion 
cubic feet. 


PRODUCTION AND TRADE 


About 18% of net petroleum imports to 
the United States came from the Persian 


Gulf region in 1987; Saudi Arabia, as the 
world's leading exporter of petroleum, was 
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the United States third largest supplier. 
This country had been the leading supplier 
to the United States of crude oil and petro- 
leum products between 1976 and 1981 when 
it was replaced by Mexico in 1982-85 and by 
Canada in 1986-87. Saudi Arabia supplied 
11% of total U.S. petroleum imports. U.S. 
imports from Saudi Arabia in 1987, which 
consisted almost entirely of crude oils, gaso- 
line, and distillate fuel oil were valued at 
$4.9 billion. The United States had a trade 
deficit with Saudi Arabia of $1.8 billion, 
after many years of a large trade surplus. 
Sales of petrochemicals to the United States 
declined significantly, while no exports 
were made of iron or steel products. 

The year began with Aramco producing 
only an average of 3.7 million barrels per 
day (bbl/d) between January 1 and January 
27, compared with the previous month's 
average of 5 million bbl/d. The OPEC pro- 
duction quota for Saudi Arabia at that time 
was 4,133,000 bbl/d, and the Government 
had stated that it would increase production 
only if demand rose and the increase was 
approved by OPEC. It would also adhere to 
a policy of making sales based on undis- 
counted, fixed, official Government prices. 
Shortly thereafter, l-year contracts at offi- 
cial prices were agreed to by the four former 
Aramco partners (Exxon Corp., Mobil Corp., 
Chevron Corp., and Texaco), who would lift 
1.8 million bbl/d between February and 
June 1987 and make adjustments thereaf- 
ter. Aramco had earlier resisted fixed-price, 
long-term contracts because the agreed- 
upon price of $17.52 per barrel for Arabian 
Light might be more than prevailing mar- 
ket rates. The new contracts, however, al- 
lowed companies to underlift without penal- 
ty. As might have been expected, the Aram- 
co partners exercised their right to un- 
derlift by taking only 700,000 bbl/d in 
February. Aramco's production declined to 
about 3.8 million bbl/d in February and 3.2 
million bbl/d in March, but perhaps as 
much as 300,000 bbl/d was being put into 
floating storage for a lack of buyers. The 
low point was 2.4 million bbl/d during the 
first week of March, which was the lowest 
production since August 1985 when produc- 
tion was about 2 million bbl/d. This was a 
clear demonstration of the Government's 
support of OPEC policy. 

Oil production in the first quarter of 1987 
averaged 3.6 million bbl/d, compared with 
the fourth-quarter 1986 average of 4.9 mil- 
lion bbl/d. With the increase in the OPEC 
quota to 4,343,000 bbl/d in June, demand 
for Saudi oil exceeded supply in June, and 
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nominations for July and August were very 
high. Production rose to about 4.5 million 
bbl/d in July and 4.7 million bbl/d in 
August, but it fell to 4.2 million bbl/d in 
early November as on-land storage facilities 
in Bonaire, Netherlands Antilles, and Rot- 
terdam, Netherlands, were replenished and 
floating oil stocks were eliminated. Liftings 
by Aramco partners reached a high of 1.4 
million bbl/d, but actual liftings in Novem- 
ber were less than their nominations. Al- 
though the partners were buying discount- 
ed oil from Iran, Kuwait, Oman, Qatar, and 
the United Emirates, Saudi Arabia contin- 
ued to refuse to offer discounts. 

Jeddah Oil Refinery Co. reported 1987 
production of 62.5 million barrels of petrole- 
um products and a net profit of $8.8 million, 
slightly less than its 1986 profit of $8.9 
million. Sales increased by 7.2% to $586.7 
million. The Ras Tanura refinery processed 
380,820 bbl/d of oil, compared with 390,251 
bbl/d in 1986. Petromin Lubricating Oil Co. 
(Petrolube) reported a $5.4 million net prof- 
it during the 6 months ending June 30, 
slightly higher than profits during the first 
half of 1986. Sales increased by 10.4% to 
$46.7 million. 

The Saudi Basic Industries Corp. (SABIC) 
reported 1987 revenues of $2.12 billion, 
more than double the 1986 figure of $990 
million. Profits for 1987 were $267 million, 
compared with $64.8 million in 1986. SABIC 
sold 8.2 million tons of chemicals, fertiliz- 
ers, metal products, petrochemicals, and 
plastic resins. Sales in 1986 and 1985 were 
7.3 million tons and 4.96 million tons, re- 
spectively. SABIC's affiliated manufactur- 
ing plants produced 9.8 million tons of 
products in 1987, compared with 7.6 million 
tons in 1986. The rise in sales revenues was 
attributed to increased prices and greater 
efficiency. 

SABIC increased the combined produc- 
tion capacities of 8 of its 14 plants by 
1,069,000 tons per year (tpy) to 9,216,000 
tpy. Production had surpassed nominal ca- 
pacity of these industrial mineral plants 
substantially during the previous 2 years, 
and the increase was an indication of SA- 
BIC's success in selling its products locally 
and overseas, particularly in the Far East. 
Ethylene output increased the most, by 
314,000 tpy, to a total annual production 
capacity of nearly 2 million tpy. Poly- 
ethylene output was the second largest 
increase, to 902,000 tpy, an increase of 
202,000 tpy. The plants, their products, 
effective capacities, and capacity increases 
are shown in table 1. 
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Table 1.—Saudi Arabia: Petrochemical plants of Saudi Basic Industries Corp. 


Plants 


Saudi Methanol Co. (Ar Razi) 
National Methanol Co. (Ibn Sina) 
Saudi Petrochemical Co. (Sadaf) 


Arabian Petrochemical Co. (Petrokemya) 
Al-Jubail Fertilizer Co. (Samad) 


Saudi Arabia produced a record high 
635,500 tons of nitrogen (N) in ammonia, 
significantly more than the 466,700 tons 
produced in 1986. Although 1987 ammonia 
exports were unreported, they were ex- 

to exceed the previous year’s figure 
of 182,700 tons N. Urea production by Saudi 
Arabian Fertilizer Co. (SAFCO) in Damman 
and Al-Jubail Fertilizer Co. (Samad) in Ju- 
bail also increased from 440,100 tons N in 
1986 to 449,100 tons N in 1987. SAFCO 
recorded net earnings of $34.1 million for 
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ca increase in 
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year) (percent) 

mc Methanol!!! 640, 000 7 

ce 0 eee 770,000 . 10 

es lene 760,000 16 

TUM Ethylene dichloride 560,000 28 

PENES nO... sc 860,000 22 

soi Crude a 300,000 7 

ol. 
s EN W g 
ne 0 ene 

-II  Eleneglyco LLII 20'000 25 
cim ene g Li c B 

pen olyethylene 480,000 48 

RON Fdo 550000 17 
MAER ene ee i 

MONS Ethylene add SPI UNE 650,000 80 

en Urea 600,000 20 


1987, up 2.4%, as urea production increased 
to 343,000 tons from 330,000 tons in 1986. 
However, total exports declined during this 
period from 373,800 tons N to 246,100 tons 
N. Reasons for this decline were the gulf 
war, which inhibited shipments to Asia and 
the Middle East, the absence of India from 
the marketplace, and increased competition 
from U.S. producers. Buyers from Western 
Europe and the United States increased in 
importance, however. 


Table 2.—Saudi Arabia: Production of mineral commodities: 


Commodity 1983 1984 1985 1986P 1987 
Cement, hydraulic thousand metric tons 8,126 7,150 8,300 9,190 9,200 
Gas, natural: 
Gross million cubic feet 950,000 1,025,900 1,188,000 1 ,341,000 1,120,000 
Marketed? __.______________-_ do- 154,700 252,500 716,000 847,600 708,000 
eae THEO aes metric tons. — 311 369 410 873 8173 
Iron and steel: Metal: Steel, crude do 400 842 1,106 €1,100 1,100 
Lie" 25-32 PA 8 do- 39 312 12 12 12 
Natural gas liquids, all forms? 
thousand 42-gallon barrels... 118,625 124,100 123,870 149,650 3118,625 
Nitrogen: N content of ammonia 
thousand metric tons 293 415 436 461 3637 
Petroleum:? 
Crude thousand 42-gallon barrels. — 1,657,100 1,701,995 1,286,620 1,841,425 31,535,555 
Refine ucts: 
= prod Tq do... 86,700 87,000 349,000 49,000 67,000 
Jet fuel. 2 ~~ do- 17, 000 17, 000 34.100 4,100 5,600 
TFC do- 12,100 12,000 310,800 10,800 14,000 
Distillate fuel oil . do... 68,700 68,700 386,900 ,900 119,000 
Residual fuel oli do- 92,600 92,600 287, 200 200 119,800 
U ied s s cuum do- 77, 800 83,200 3111,800 111,800 152,300 
Refinery fuel and losses do... 9,000 10,000 ,000 14,000 19,200 
Total 5 do- 813,900 820,500 862,800 862,800 496,400 
Sulfur: Byprod sources 
d xus thousand metric tons r793 833 1,068 1,446 1,200 


1Table includes data available through Sept. 9, 1988. 


3Includes Saudi one-half share of production in the Kuwait-Saudi Arabia Divided Zone. 


*Reported figure. 


754 


MINERALS YEARBOOK, 1987 


COMMODITY REVIEW 


METALS 


Gold.—Boliden AB, the Swedish mining, 
metals, and chemicals group, signed a tem- 
porary management contract with Petro- 
min to develop the Mahd adh Dhahab gold 
mine, 170 miles northeast of Jeddah. At 
yearend, Petromin invited international 
companies to prequalify for a technical 
assistance and management contract that 
would run for 12 to 36 months. Petromin 
had canceled the supervision and construc- 
tion contracts held by Gold Fields Mahd 
adh Dhahab in February, 1 year early, and 
Gold Fields was claiming more than $3 
million in compensation. Gold production 
was expected to begin in April 1988. Annual 
sulfide ore production of about 120,000 tons 
was expected to contain 26 grams of gold 
and 92 grams of silver per ton. Annual 
production of about 8,500 tons of copper, 
gold, silver, and zinc concentrates were to 
be exported for further treatment, perhaps 
to Boliden's precious metals smelter in 
Roennskaer, Sweden. 

A license for the Al-Amar gold mine, 200 
kilometers southwest of Riyadh, was ex- 
pected to be awarded by early 1988. The 
Australian-owned BHP-Utah International 
Inc., based in San Francisco, was the lead- 
ing contender for the license. Drilling out- 
lined a north vein deposit, 500 meters long, 
8 meters wide, and at least 300 meters deep. 
It contained an estimated 1 million tons of 
ore graded 0.64 to 0.96 troy ounce of gold per 
ton. 

Approval by the Council of Ministers was 
pending to begin mining at the Al Masane 
project, 150 kilometers southeast of Abha 
near the North Yemen border. The conces- 
sion covered 50 square kilometers and had 
proven reserves of 9 million tons. Ore 
grades were 6% zinc, 2% copper, and 1.9 
ounce of silver and 0.05 ounce of gold per 
ton. The first mine would have a capacity of 
1,500 tons per day. This joint venture was 
between National Mining Co., owned by the 
royal family, and Arabian Shield Develop- 
ment Co., majority-owned by Saudi citizens, 
most of them were members of the royal 
family. 

Iron and Steel.—Saudi Iron & Steel Co. 
(Hadeed) awarded a contract to Eisenbau 
Essen (EBE) of the Federal Republic of 
Germany to investigate the possibility of 
expanding capacity and introducing new 
product groups. Hadeed was considering 


diversifying into higher value products such 
as sections, seamless pipes, and flat-rolled 
products because of the shrinking market in 
Bahrain, Kuwait, Oman, Qatar, and the 
United Arab Emirates for rebars and wire 
rod. One shipment of 20,000 tons of wire rod 
was sent to Japan. 

An agreement was reached by five of the 
gulfs most important financial and indus- 
trial institutions to build a seamless steel 
pipe factory at Jubail to supply the oil 
industry. The project was to include a $220 
million seamless tube plant and a $50 mil- 
lion steel-handling unit. The partners were 
the Arab Industrial Investment Co. of Iraq, 
Gulf Investment Corp. of Kuwait, and three 
Saudi Arabian groups: National Industriali- 
zation Co. (NIC) SABIC, and The Arab 
Investment Co. 

Titanium.—A license and a major loan 
from the Saudi Industrial Development 
Fund were approved by the Government for 
a planned $90 million, 45,000-tpy titanium 
dioxide plant in Yanbu. The client was the 
Crystal Pigment Co., the country's largest 
private sector chemicals company, whose 
shareholders were NIC; the Gulf Invest- 
ment Corp. of Kuwait; the local Shairco for 
Trading, Industry, and Contracting; and 
Kerr-McGee Chemical Corp. of the United 
States. Rutile would be imported, but local 
deposits of titanium, mainly from the Yan- 
bu area, may be developed. 


INDUSTRIAL MINERALS 


Cement.—Saudi Arabian cement markets 
continued to decline as domestic demand 
fell from a record high 23.8 million tons in 
1983, to 13.3 million tons in 1986, and an 
estimated 12.5 million tons in 1987. Overca- 
pacity in the domestic cement industry and 
the availability of low-cost imports caused 
cement prices to fall from about $70 per ton 
to less than $27 per ton, and local producers 
were forced to operate at well below their 
combined capacity of 14.9 million tpy, which 
included 400,000 tons of white cement and 
14.5 million tons of portland cement. Im- 
ports were more than 4 million tons in 1986 
and were expected to be at the same level in 
1987. Prevailing conditions caused a heated 
debate between Saudi Arabia's 4 major 
cement importers and its 10 domestic pro- 
ducers over proposed 20% tariffs on foreign 
cement. The Government announced an 
investigation of alleged cement dumping on 
the Saudi Arabian market by suppliers in 
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Cyprus, Greece, Japan, the Republic of 
Korea, and Spain. 

Fertilizer Materials.—National Chemical 
Fertilizer Co. (NCFO), a joint venture form- 
ed by state-owned SABIC and SABIC affili- 
ate Safco, began operating its new 500,000- 
tpy anhydrous ammonia plant at Jubail 6 
months ahead of schedule. The plant was to 
produce entirely for export by using the 
M. W. Kellogg Co. process. SABIC planned 
to install compound and phosphate fertiliz- 
er units by the end of 1989, increasing the 
total design capacity to 800,000 tpy. 

National Chemical Fertilizer Co. (Ibn al- 
Baytar) began operating on August 30 its 
500,000-tpy anhydrous ammonia plant at 
Jubail, and it produced 151,800 tons of 
ammonia during the remainder of the year. 
Meanwhile, it shortlisted five companies for 
a contract to build a six-unit phosphatic 
fertilizer complex. The $100 million project 
would comprise a 500,000-tpy nitrogen phos- 
phate plant, a 200,000-tpy granulated triple 
super phosphate plant, a 100,000-tpy diam- 
monium phosphate plant, a 10,000-tpy liq- 
uid fertilizer plant, and an optional 500,000- 
tpy granulated urea plant. 


MINERAL FUELS 


Petroleum.—P2roduction.—The Govern- 
ment apparently decided to build, at a cost 
of $4 billion, underground storage facilities 
for refined products and crude oil under 
military bases at Dhahran, Hafr al-Batin, 
Riyadh, Tabuk, Taif, and Yanbu. The pur- 
pose was to develop strategic stores for use 
in the event of a blockade of the country. 
The first facility was expected to be at 
Yanbu and to be built by ABV Rock Group 
of Sweden, which was involved in planning 
and geological work for the project. 

Aramco temporarily shut down the 
150,000 bbl/d offshore Abu Safah oilfield, 
straddling the offshore demarcation line 
between Saudi Arabia and Bahrain with 
ownership divided 50-50 between them. Sau- 
di Arabia agreed to give Bahrain 75,000 
bbl/d to replace that which was not pro- 
duced and offset potential financial hard- 
ship to Bahrain. ! 

Refining.—Saudi Arabia appeared to be 
serious about implementing its new strate- 
gy of acquiring downstream refining and 
distribution operations abroad to secure 
guaranteed outlets for the country's hydro- 
carbons. Attock Oil Co. bought the 120,000- 
bbl/d Texas City refinery, and Arabian 
Shield Development Co. purchased an 
18,500-bbl/d refinery in Silsbee, Texas. Oth- 
er Saudi investors were negotiating with 
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Crown Central Petroleum Inc. 

Two planned projects were canceled or 
postponed indefinitely: the $40 million 
Petrolube-3 plant in Yanbu and the 6,000- 
bbl/d lube oil blending plant in Jeddah that 
was to have been built by Ahmad Jamjoon 
and Cofran Lubricants of France. Also, five 
of the six international companies that 
originally put in offers for Petromin Lubri- 
cating Oil Refining Co.'s (Luberef) second 
refinery, a 1.5-million-barrel-per-year plant 
to be built in Yanbu and worth an estimat- 
ed $160 million, were invited to rebid. 

Petrochemicals.—The Eastern Petro- 
chemical Co. (Sharg), a joint venture be- 
tween SABIC and a Japanese consortium 
led by Mitsubishi Corp. planned to increase 
its production by 10% by eliminating pro- 
duction bottlenecks in its plant in 1987. 
The designed annual capacity was 130,000 
tons of linear low-density polyethylene and 
300,000 tons of ethylene glycol. 

Hydrocarbon Solvent Co. invited bids for 
the construction of a 70,000-tpy aromatics 
and aliphatics solvents plant at Yanbu. 
Feedstock kerosene and naphtha for the 
new plant, to be completed before 1989, 
would come from nearby refineries. 

SABIC was considering a plan to double 
the capacity of the 640,000-tpy Saudi Metha- 
nol Co. (Ar Razi) plant in Jubail. The plant 
was 50%-owned by Mitsubishi Gas Chemi- 
cal Co., which took one-half of the produc- 
tion. Remaining production went to Singa- 
pore and Western Europe. 

Arabian Petrochemical Co. (Petrokemya) 
started production at its new 50,000-ton-per- 
year butene-1 unit in its Jubail petrochemi- 
cal complex. Feedstock came from the near- 
by 500,000-tpy ethylene plant, and produc- 
tion moved by pipeline to SABIC’s two 
polyethylene plants at Jubail for the pro- 
duction of linear low density and high 
density polyethylene resins. The volume of 
ethylene exports by Petrokemya was re- 
duced as ethylene was used to produce 
butene-1. 

The National Industrialization Co. gained 
a 10% share of the National Plastic Co. (Ibn 
Hayyan) in Jubail worth $11.7 million, ac- 
cording to the privatization plan of SABIC, 
which originally had an 85% share of Ibn 
Hayyan. The private companies, Saudi Plas- 
tic Products Co. and the Arabian Plastics 
Manufacturing Co., also acquired 1% and 
0.6% shares, respectively. The new owner- 
ship reduced SABIC’s holding to 73.4% as of 
September 1987. Ibn Hayyan began annual 
production of 300,000 tons of vinyl chloride 
monomer (VCM) and 200,000 tons of polyvi- 
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nyl chloride (PVC) in 1986. Most of the 
VCM was sold in the Far East, and the PVC 
was sold locally. 

Transportation.—Aramco completed its 
looping project on Petroline, which extends 
1,215 kilometers from the Abqaiq-Ghawar 
oilfields in the Eastern Province to Yanbu 
on the Red Sea coast. Capacity was increas- 
ed to nearly 3.2 million bbl/d from the 
previous 1.85 million bbl/d, and full capaci- 
ty of 500,000 bbl/d was consequently achiev- 
ed through the Iraqi-owned Iraq Pipeline 
Trans Saudi Arabia 1 (IPSA-1), which car- 
ried Basrah Light oil about 630 kilometers 
from Iraq's southern oilfields to Petroline 
pump station PS-3. Aramco was considering 
a project that would increase capacity of 
Petroline to 4.8 million bbl/d by installing 
higher capacity pumps at a cost of $400 
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million. The capacity of the natural gas 
liquids line would aiso be increased from 
290,000 bbl/d to 430,000 bbl / d. 

Iraq awarded a contact of nearly $1.5 
billion for the construction of a pipeline 
system, phase 2 (IPSA-2), which would link 
IPSA-1 at PS-8 to the new export terminal 
about 12 miles south of Yanbu and service 
tankers as large as 400,000 deadweight tons. 
IPSA-2, 970 kilometers of 48-inch and 56- 
inch pipeline, would parallel Petroline and 
would have a capacity of 1.6 million bbl/d, 
which would raise Iraq's export capacity to 
9.3 million bbl/d. Recipients of the contract 
were Saipem S.p.A. of Italy, Mitsubishi, 
Hyundai of the Republic of Korea, and Spie- 
Capag of France. 


! Physical scientist, Division of International Minerals. 


The Mineral Industry of 
Sierra Leone 


By David J. Ellis: 


Production and exports of mineral com- 
modities continued to be the backbone of 
the economy of Sierra Leone, despite heavy 
losses of potential Government revenue to 
smuggling. Exports of minerals accounted 
for approximately 60% of Government reve- 
nue. 

Production and exports of rutile and 
bauxite ores and concentrates increased 
substantially in response to production ca- 
pacity increases and continuing world de- 
mand. In contrast, production and exports 
of gold and diamonds remained stagnant or 
decreased 


Sierra Leone continued to experience 
problems with its monetary system in the 
wake of the introduction of a freely floating 
exchange rate for the leone in 1986. The 
leone was devalued so much that the Gov- 
ernment experienced a liquidity crisis in 
early 1987 when a banknote shortage was 
caused by the withdrawal and hoarding of 
currency. Emergency measures had to be 
passed to bring some of the leones back into 
circulation, and the Government was forced 
to mint new banknotes to meet the demand. 


Some civil servants were not paid for 2 or 3 
months and there were resulting “go-slow” 
strikes in the capital city, Freetown. 

Official exports of gold increased slightly 
compared with those of the previous year. 
No realistic production figure was avail- 
able, however, owing to the high percentage 
of unrecorded, and often unlicensed, pro- 
duction. Diamond statistics were similarly 
problematic,, with official production from 
the Government-owned National Diamond 
Mining Co. (NDMO) reported to be down 
43% compared with 1986. Exports of dia- 
monds were approximately 300,000 carats, 
slightly less than in the previous year. 
Estimates of lost revenue from illicit dia- 
mond exports ranged as high as $100 mil- 
lion.? 

Sierra Leone produced no oil, so feed for 
the Sierra Leone Petroleum Refining Co.'s 
Freetown refinery was imported from Guin- 
ea, Iran, and Nigeria. There were petroleum 
shortages throughout the year, as a result 
of a lack of foreign earnings to purchase 
crude oil. 


PRODUCTION AND TRADE 


Sierra Leone's principal expert market 
was the European Economic Community 
(EEC), which purchased nearly 7096 of total 
exports. Among EEC countries, the Nether- 
lands, the United Kingdom, and the Federal 
Republic of Germany were the biggest im- 
porters of Sierra Leone's goods, in decreas- 
ing order of value. The United States receiv- 
ed about 20% of Sierra Leone's exports, 
mainly rutile and bauxite ores. 

Suppliers of goods to Sierra Leone were 
more diversified, although the EEC also 
provided about 4096 of imports. Among EEC 


countries the United Kingdom, the Federal 
Republic of Germany, and the Netherlands 
were the largest suppliers, in order of 
decreasing importance. Sierra Leone's im- 
ports of U.S. goods increased during 1986-87 
and were estimated to be slightly below 
20% of total imports in both years. Sierra 
Leone also received approximately 10% of 
its imports from China, and about 6% from 
Japan. Fellow members of the Economic 
Community of West African States provided 
about 2096 of Sierra Leone's imports. 
Production and exports of rutile ore and 
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concentrate from Sierra Rutile Ltd. (SRL) 
increased for the third consecutive year. 
Production was up 17%, and shipments rose 
22% compared with 1986 levels. SRL’s prin- 
cipal markets were Western Europe and the 
United States. The average price paid for 
the rutile concentrate was $411 per ton in 
1987. SRL also exported 3,300 tons 
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of ilmenite ore. 

Production and exports of bauxite also 
increased in comparison with 1986 levels. 
Production rose nearly 12% more than that 
of 1986, while exports increased approxi- 
mately 1596 over 1986 levels to 1.28 million 
tons. Of that 900,000 tons was shipped on a 
wet basis, and 380,000 tons was shipped dry. 


Table 1.—Sierra Leone: 


Production of mineral commodities! 


Commodity? 1983 1984 1985 1986P 1987* 
Aluminum: Bauxite, gross weight 
thousand metric tons 185 1,040 1,184 1,242 31.390 
Diamond:* 
Gem thousand carats__ 242 240 243 215 200 
Industrial 0 — 108 105 106 100 100 
Total. ³¹w--- do... 345 345 349 315 3A 
Gold troy ounces. . 12,000 18,223 19,004 12,000 312,000 
Gypsum LLLI II 4,000 4,000 *4.000 *4.000 4,000 
Iron ore metric tons 420,000 855,000 970,000 *4,000 4,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels... 213 238 287 *300 250 
Jet fuel do 112 128 162 2170 150 
Kero sene do- 93 93 55 250 50 
Distillate fuel oil do 671 709 443 2450 450 
Residual fuel olli do. _ —— 400 433 379 *360 360 
Liquefied petroleum gas . do- 9 9 9 eg 9 
Other 5 tue a do... 1 1 1 21 1 
Refinery fuel and losses do... 60 64 60 *60 60 
Total Roue ͤ nc cor do— 1.559 1,675 1.396 €1,400 1,330 
Salt? c thousand metric tons. _ 200 200 200 200 
Rutile ore and concentrate 96% TiOs, gross 
weight_______________ metric tons 71,800 91,300 80,611 97,100 3118,300 
Ilmenite ore and concentrate 60% Ti0s, 
weight___________________ do. A ids 2 8 d 35,600 
*Estimated. — Preliminary 


1Table includes data available through Aug. 1, 1988 


In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
produce’: but output is not reported, and available information is inadequate to make reliable estimates of output levels. 
ierra Leone annually refined 4,000 to 10,000 metric tons of salt from imported crude marine salt, but this is not 
need in the body of the table because it would represent double counting of materials credited to the country where 


salt is ori 


y coll 
Reported figure 


. This output would be in addition to that reported in this table. 


4Data are based on official exports and do not reflect smuggled material. 


COMMODITY REVIEW 


METALS 


Nord Resources Corp. of Dayton, Ohio, 
successfully renegotiated its contract to re- 
tain full ownership of SRL’s titanium min- 
ing concession at Gbamgbama, near 
Bonthe, and commenced production of ilme- 
nite as a byproduct of rutile. The ilmenite 
was relatively high-grade, more than 60% 
titanium dioxide (TiO), but well below the 
purity of the SRL rutile, which contained 


The tailings recovery plant, which was 
installed in 1986 to increase production 
capacity, was reported to be operating at its 
8,000-ton-per-year capacity. However, the 
supplemental bucketwheel dredge, also in- 
stalled in 1986, was not performing as 
expected and was slated for redesign. A new 
dry-mill-feed preparation plant was com- 
missioned, and modifications were made to 
the existing dry-mill circuit to improve 
recovery. 


THE MINERAL INDUSTRY OF SIERRA LEONE 


INDUSTRIAL MINERALS 


The Precious Minerals Marketing Co. 
continued to oversee the operations of the 
NDMC, although the managing director of 
NDMC was relieved of the position in 
March. Dwindling diamond production at 
NDMC operations at Yengema was blamed 
on deteriorating equipment, lack of spare 
parts, and uncontrolled smuggling. Near 
yearend it was announced that Sumatu 
Raygreen Mining Co. (Sierra Leone) was to 
loan NDMC $4 million for the purchase of 
new equipment in return for the rights to 
purchase 40% of NDMC production. Dia- 
monds from both NDMC and from private 
operators continued to be sold by tender at 
the Bank of Sierra Leone in Freetown. 

Oliver Resources PLC of Ireland was 
granted licenses to mine gold and diamonds 
on 78 square kilometers in the Northern 
Province. The concession includes alluvial 
sand and gravel deposits along tributaries 
of the Pampana River, which drain the Sula 
Mountains and the Kangari Hills, identified 
as possible source areas for placer gold and 
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alluvial diamonds. Oliver was examining 
other prospective areas in Sierra Leone, 
with the expectation of being awarded fur- 
ther concessions with potential for open pit 
gold and diamond mining. 

The Government continued its efforts to 
promote development of the kimberlite de- 
posits at Koidu, but no firm commitments 
for funding or joint-venture participation 
had been received by yearend, despite nego- 
tiations with several local and international 
companies, including Diamond Corp. of 
West Africa (a subsidiary of De Beers Con- 
solidated Mines Ltd.) Outokumpu Oy of 
Finland, Afro-West Mining Ltd. of Austra- 
lia, and Bin Rafaah Mining Co. of Saudi 
Arabia.? 


1Physical scientist, Division of International Minerals. 

Where necessary, values have been converted from 
leones (Le) to U.S. dollars at the rate of Le30.77 = US$1.00. 
However, the exchange rate of the leone fluctuated in 
response to auction prices for foreign exchange, and the 
leone devalued fairly steadily throughout 1987. 

Ine Economist (London). V. 305, No. 7527, Dec. 5, 1987, 
p. 50. 

3 Africa Economic Digest (London). V. 8, No. 38, Sept. 25, 
1987, pp. 10, 18. 
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The Mineral Industry of the 
Republic of South Africa 


By George A. Morgan! 


In 1987, mining and quarrying in the 
Republic of South Africa by about 1,000 
mines and quarries accounted for $10.1 
billion,? or about 14% of a gross domestic 
product of $74.2 billion, compared with 7% 
for agriculture, 20% for manufacturing, 
11% for general government, and 8% for 
transportation. Crude and processed miner- 
al exports combined accounted for about 
66% of the country’s total foreign earnings. 

The total value of mineral sales for the 
Republic of South Africa was $15.2 billion in 
1987, of which gold made up $8.6 billion, or 
57% and coal $2.4 billion or 16%. 

Total sales in the manufacturing sector 
were $49.2 billion, of which $3.9 billion was 
iron and steel; $3 billion was industrial 
chemicals; $1.3 billion was industrial miner- 
al products; and $1.2 billion was nonferrous 
metal products. 

Mining activity was primarily by six ma- 
. jor mining houses: Anglovaal Ltd., Anglo 
American Corp. of South Africa Ltd. (AAC), 
Barlow Rand Ltd. (BRL), General Mining 
Union Corp. Ltd. (Gencor), Gold Fields of 
South Africa Ltd. (GFSA), and Johannes- 
burg Consolidated Investment Co. Ltd. 
(JCD. 

The South African Reserve Bank report- 
ed total gold assets of $2.5 billion as of 
January 31, 1988, and that its total physical 
holdings of gold were 6.2 million troy 
ounces at the end of July 1987. 

Total income tax collected from gold 


mines for the financial year ending March 


31, 1988, was $1.2 billion; for diamond the 
tax was $460 million. The export duty on 
diamond was $12 million. Rents and royal- 
ties on gold mining leases were $319 mil- 
lion; on diamond leases $34 million; and on 
other mining leases $49 million. For se- 
lected excise taxes on goods, the fuel tax 


garnered $528 million. 

The average number of people employed 
on all mines and quarries during 1987 was 
780,016, compared with 781,621 in 1986, and 
consisted of 558,337 in gold mines, 114,718 
in coal mines, and 106,966 in all other 
mines. Total earnings by this mine labor 
force were $3.6 billion. Of 1,336,500 people 
employed in manufacturing, 124,500 were 
in production of metal products; 109,500 
were in base metals; 80,000 were in industri- 
al mineral products; and 91,600 were in 
chemical and chemical products. 

In an attempt to gain greater worker 
participation in corporate ownership and to 
lessen the impact of union influence in 
the mining industry, AAC and Severin Min- 
ing and Development Co. Ltd. (Sevmin) 
announced the creation of share holding 
plans at little or no cost to their employees. 
AAC was to issue five shares in 1988 to each 
employee in the headquarters office who 
had served for 2 years. Depending upon the 
company's earning performance, a similar 
offer was to be made every year for the next 
4 years. Share value to each employee was 
estimated at $750. AAC requested about 70 
corporation affiliates to provide shares to 
about 250,000 qualifying employees. Sevmin 
was setting up a trust fund for the Eerstel- 
ing Mine near Pietersburg from shares 
supplied by Sevmin's cofounder. Each black 
worker earning less than $369 per month 
would qualify for 100 shares paid for by the 
trust. 

As part of the overall effort to reduce 
costs the mine operators sought to imple- 
ment advances in processing and technolo- 
gy where possible, particularly to reduce 
labor cost, which accounted for more than 
50% of total cost at some mines. Use of 
rubber-tired vehicles was implemented at 
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JCIs Randfontein and Western Areas 
Mines. Improved shaft sinking methods 
were employed to reduce shaft sinking time, 
which can take several years for deep, 
large-diameter, multicompartment shafts. 
The use of jumbo drills in shaft sinking can 
reduce labor requirements at the shaft bot- 
tom from 78 to about 15 workers. Regula- 
tions for the carrying of self-contained self- 
rescuers by underground workers were 
passed in 1986, and at yearend 1987, about 
30% of underground coal miners were so 
equipped. The self-rescuers were expected 
to be introduced into gold mines in 1988. 
Government Policies and Programs.— 
The Mines and Works Act of 1956 was 
amended in September to repeal the defini- 
tion of “scheduled person," which originally 
allowed 13 job classifications requiring cer- 
tificates of competency to be held only by 
whites and certain other groups. These 
classifications account for about 3% of total 
positions on mines and plants, and about 
one-third of the estimated white labor force 
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of 70,000. These certificates, including the 
blasting certificate that is required for ad- 
vancement to many higher positions, are 
now available to all qualified individuals. 
By yearend 1987, over 5,000 people were 
employed in jobs previously reserved for 
whites. 

Bophuthatswana, with resources of asbes- 
tos, chromite, and platinum-group metals, 
was dissatisfied with mining contracts com- 
pleted before 1977, and indicated legal ac- 
tion might be taken against those compa- 
nies failing to explore or develop mineral 
rights in the region. Special tax concessions 
were being offered to companies that set up 
operations in Bophuthatswana. 

Taxation policy allowed operators of new 
gold mines to deduct 100% of capital ex- 
penditure from mining income in the year 
the expenditure was incurred, and to carry 
forward unused balances of these expendi- 
tures. A capital allowance of 5% to 10% was 
allowed on normal taxation and mining 
lease payments. 


PRODUCTION AND TRADE 


The index of physical volume of all 

ini production, including gold, was 
92.5 in 1987 compared with 100.8 in 1986 
(1980 100). The index of physical volume 
for 1987 and 1986, respectively, of iron and 
Steel basic industries was 101.6 compared 
with 104.7; of nonferrous metal basic indus- 
tries, 118.8 compared with 111.6; and of 
industrial chemicals, 89.7 compared with 
93.0. 

A major strike by the National Union of 
Mineworkers (NUM) between August 9 and 
August 30 affected 33 of the Chamber of 
Mines 99 gold and coal mines; about 225,000 
miners struck over primarily higher wage 
demands. Gold output for the third quarter 
was down about 8% at some of the struck 
mines, compared with the previous quarter. 
Cost to the miners in terms of lost wages 
was estimated at $5 million per day, and 
about 225,000 ounces of gold in ore was not 
mined. The National Union of Metal Work- 


ers (Numsa) was formed in May 1987 with 
the amalgamation of 8 trade unions, and 
had 80,000 members out of a total of about 
340,000 in the metals sector. Numsa struck 
several metal plants in July, including fer- 
roalloy and steel plants, over issues of pay 
and holidays, with mixed results. The union 
competed with 14 other unions for industry 
representation. 

Heavy rains and flooding washed out 
roads and railways to the ports of Durban 
and Richards Bay for about a week begin- 
ning September 26. The power supply to the 
main coal loading terminal at Richards Bay 
was also cut. Loadings of coal were from 
stockpiled material prior to resumption 
of rail shipments to the port. The road 
link between Durban and Richards Bay, 
which was used for moving ships stores to 
Richards Bay, was also cut. 

Total transport earnings were $1.2 billion 
in 1987, of which 9.4% was from coal, ores, 
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and minerals. A total of 58,903 people were 
employed in the sector, and earned $250 
million. 

Exports of coal and minerals through the 
port of Maputo in Mozambique were to be 
about 5.5 million tons by yearend 1988, 
partly owing to South African assistance in 
rehabilitating the port. The rail link from 
Komatipoort has been doubled to eliminate 
bottlenecks for shipments from the eastern 
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controlled by the Board of Trade and Indus- 
tries, which operates a licensing system 
whereby local scrap consumers receive pref- 
erential access to scrap at a 7.5% discount 
to the export price of scrap. Most consump- 
tion was by Iscor and its subsidiaries, and 
several iron and steel foundries. Apparent 
exports are listed in table 2. Owing to 
incomplete import statistics for 1986, the 
latest available import data are published 


Transvaal. 


in the previous edition of this chapter. 


Exports of scrap iron and steel were 


Table 1.—Republic of South Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986" 1987 
METALS 
Aluminum metal pet 161,300 167,357 164,600 171,575 *170,000 
Antimony concentrate: 
ross weight |. LLL LLL ccr 10,670 12,924 12,600 11,553 *11,500 
Sb contenitu 4 6,302 7,440 7,390 6,816 6, 800 
Beryl concentrate (11% to 12% BeO)_ kilograms — 20,500 1,000 4,649 8,183 185 
Chromite, gross weight: 
More than 48% CraO . thousand tons 25 53 65 39 65 
44% to 48% Crg03 z do- 1,070 1,242 1,975 2,294 2,236 
Less than 44% Cr203 __________- do... 1,137 1,711 1,658 1,574 1,483 
Es Total? CCC do 2,232 3,006 3,699 3,907 3,784 
t: 
Mine output, Co contenntt᷑ t 690 690 690 690 120 
Metal, elemental_ - -- --------------- 500 500 500 500 520 
Columbium-tantalum concentrate kilograms . 406 317 1 SE 454 
r: 
u ne output, Cu content! 204,984 198,179 195,436 184,205 218,027 
etal: 
Siheliar us ð 2 8 192,300 178,700 191,700 — * *192,000 *192,000 
Refined- ] ˙ e 157,700 155,722 164, 304 158, 631 152,699 
Gold, pue 3 thousand troy ounces. - 21,847 21,861 1,524 20,518 : 
Iron and steel: 
and concentrate: 
Gross weight thousand tons 16,605 647 24,414 24,483 21,996 
" Ed content -— — once oec do- 10,627 15,749 15,076 15,424 18,545 
etal: 
Pig iron do... 5,218 5,455 6,574 6, 800 6,700 
Ferroalloys, blast furnace and electric- 
Ferrochromium do- 675 "867 851 870 951 
Ferromanganese ____—__-— do 167 1237 331 387 315 
Ferrosilicochromium — _ — — do- 18 27 5 5 27 
Ferrosilicomanganesse do- 131 1181 261 303 314 
Ferrosilicon |... do... 50 rg 75 83 83 
Ferrovanadium _________ do... el ( ($) 1 "Í 
Silicon metall do—— 127 r34 86 85 34 
er do— 71,068 71,336 1,560 1,685 1,725 
Steel, crude |... ..-..---- do— 7,190 7, 827 8,582 *8,800 €8,700 
Semimanufactures: 
Hot- rolled products do- NA NA 7,005 7,189 NA 
Iron casting do 286 322 NA NA NA 
Steel castings and forgings do 112 111 101 91 NA 
Mine output, Pb content 87,538 94,764 98,424 97,778 93,642 
Smelter, secondaer nnn 23,600 $0,794 $2,836 40,463 *41,000 
Ore ind: trate ight 
and concentrate, gross weight: 
Metallurgical: 
More than 48% Mn .. thousand tons 674 753 950 954 889 
45% to 48% ² Mn do 268 448 213 338 438 
40% to 45% Mn nn do 415 432 837 991 773 
30% to 40% Mn do 1.270 1.225 1,442 1,280 666 
Total? nc do- 2,627 2,858 9,443 8,564 2,161 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 19865 1987P 
METALS —Continued 
Manganese —Continued 
Chemical: 
More than 65% MnOs .. — thousand tons ($) (4) 1 4 3 
8596 to 65% MnOs -..------- do- 98 123 118 185 117 
Less than 85% MnOg .......-- do- 161 69 88 16 5 
Total? oe trux am do- 259 192 158 156 125 
Total manganese _ _ _ _ _ do- 2,886 3,049 3,601 3,719 2,892 
lll!!! ¼m̃ꝶꝛ ³²⁰o9R EE 28,867 86,776 $1,825 28,000 
Nickel:* 
Mine output, Ni content 20,500 25,000 25,000 131, 800 34,300 
Metal, electrolytic - - - --- --- -- 17, ,000 500 20,000 125, 400 27,400 
Platinum - group metals, metal content of 
concentrate, matte, refinery producta? © 
thousand troy ounces. . 2,600 8,500 8,700 8,960 4,220 
Mine output, Ag content do. 6,518 6,997 6,700 7,145 6,691 
NM CI 8E do- 950 2,000 2,000 2,000 1,900 
Concentrate: 
Gross weiht 6,700 5,900 5,600 5,250 3,620 
Sn contenn]diAulu ~~ cL L 2,668 2,901 2,153 2,054 1,412 
Metal, primary JG ³˙»A ee eee ee 72,685 71,592 72,069 72,001 1,400 
Titanium: 
Rutile concentrate 56,000 56,000 55,000 55,000 55,000 
A E ERODE een int Bee teeter re ee nee 417,300 417,300 435,000 435,000 650,000 
Uranium oxide (U30) __ I 7,128 6,762 5,744 5,460 4,185 
Vanadiferous slag, gross weight. 35,825 45911 57,840 *68,170 *69,000 
V content: 
Of vanadiferous lag 5,100 6,500 8,085 9,600 9,700 
Of V20s and vanadate product? 8,738 6,017 5,980 5,761 8,792 
rr nume iners 8,833 12,5117 14,015 15,961 18,492 
c: 
Concentrate: 
Gross weight 200, 200,000 190,000 200,000 220,000 
Zn content. ~~~ l2-2- 109,981 106, 107 943 101,859 112,686 
Metal, sme lter 84,384 88, 406 98,700 81,000 90,051 
Zirconium concentrate (baddeleyite) and zircon 162,281 159,123 160,533 *160,000 *160,000 
INDUSTRIAL MINERALS 
Amosite 40,656 87,856 36,009 26,026 
Chrysotile. ____._. ~~~ ~~~ 93,016 75,414 91,645 1,001 101,722 
Crocidolite |... ---------------——- 87,439 58,7388 34,078 11,852 20,68 
TOL] o ciem 8 221,111 161,389 164,241 138,862 148,430 
JJ ence ae eran rnc CENSO NES 6,683 4,467 4,887 8, 8,617 
Cement, hydraulic thousand tons 7,897 8,188 7,084 6,712 1,256 
LUCI UR 4,425 4,843 5,885 10,125 6,026 
Bentonite -.. oe 2-222:L2222-2z 39,529 41,849 43,472 $ 48,953 
Fireclay oec ß dm iai a 117,807 162,665 168,145 202,883 230,519 
Flint clay )))!) 44„„ 69,984 93,755 123, 810 130,721 106,915 
Fullers eart ngk 312 Mm — Tcr — 
/ h SOPORE MUN 129,605 136,160 128, 126,129 151,780 
Corundum, natural „ 49 9 5 
Diamond 
Gem thousand carats_ _ 4,554 4,516 4,550 4,473 3,631 
Industriasddʒl- o ou 5,757 5,627 5,652 5,755 5,420 
TOt] out nnn 8 do... 10,311 10,143 10,202 10,228 9,051 
Distommese Enn em eminem 1,088 214 1,800 194 
/ ²˙·wůꝛm- ͥ —. d ek 45,114 39,018 33,012 52,762 66,518 
Fluorsper: 
Acid-graduvd ~~~ ~~~ ~~ -2- 282,750 289,294 310,211 293,868 €279,000 
Ceramio grade 6,406 4,502 5,724 1,108 7,000 
Metallurgical gradde - -------- 28,446 25,410 33,272 32,814 *30,606 
Tóta oun ee 261,602 819,206 349,207 833,885 316,606 
Gem stones, semiprecious: 
Emerald crystals kilograms. — 575 440 102 = 
Tigerseye _________-_______ do... 120,000 111,500 178,821 257,554 400,647 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 


INDUSTRIAL MINERALS —Continued 


Gypsum,crude. _-§__________________ 518,853 535,286 458,899 404,205 949,079 
nyane road materials: 
Andalusite _.____________________ 116,576 148,805 194,693 181,466 194,973 
Sillimenite HORROR oe REP 8 815 1,811 1,337 1,880 1,248 
Iime — thousand tons 1.892 2,110 2,014 1,944 1,582 
Magnesite, crude „„ 22,560 83,059 28,898 61,186 74,961 
5 J ( Li kilograms. _ sa e 81 € EN 
n DECEPTI 8 2,612 4,418 2,072 2,509 1,825 
een N content of ammonia 
thousand tons 575 580 580 580 2500 
Phosphate rock, gross weint do— 2,881 2,496 2,433 2,920 2,023 
nie mineral, natural: 
JJJ%JJJöͤͤĩÄõêi eee eee eet 1,819 746 528 1,340 621 
Oxides ODE PEDE 8 245 224 161 147 
Pyri Total weight? MICRO perce NOE 8 1,688 991 752 1,501 768 
tes, gross weight 1. 500, 000 875, 000 900, 000 940, 000 890, 000 
Quartz, quartzite, glass sand (silica) 
thousand tons 1,184 1,471 1,518 1,655 1,987 
Ete LA M MIA ͤ ta E. 144,295 615,531 122,482 152,440 708,620 
Silcrete —— oll ss ee ues 1,839 153 47 Ze "x 
Sodium sulfate —————--—-------------——- 63 20 75 466 241 
Stone, n. e. s.: 
imension: 
Granite: 
Sawn slabs sss 11,000 18,345 11,708 10,946 17,242 
Rough block 150, 96, 315,707 317,079 323,582 
Marle ERNETEN E I E E E IO 4,936 1,000 2, 624 
MA EA E T8 40, 45,100 42,100 39,853 25,494 
Crushed and broken: 
Limestone thousand tons 19,874 21,084 20,520 20,898 21,872 
Blocs hc E eee E do- 454 
ulfur: 
S content of pyrites do... 414 464 562 499 468 
Byproduct: ; 
Of metallurgy? |... do... 125 991 85 108 105 
Of petroleum do... 32 30 100 110 110 
Total" oett cuo do- 631 585 747 717 683 
Sulfuric acid, gross weight? |... do... 8,201 NA NA NA NA 
be and related materials: 
jj ð 7,617 10,561 10,220 8,641 8,005 
 Prrophyllit (wonderstone) ____________ 8,575 8,851 4,227 4,606 8,461 
—— y K ae Bao 153,034 178,759 184,070 193,657 228,863 
MINERAL FUELS AND RELATED 
MA 
Anthracite ___________ thousand tons 2,221 8,228 4,910 4,990 5,252 
Bituminou s do- 142,896 159,681 168,606 171,871 171,465 
Total. noo est do... 145,123 162,909 178,516 176,861 176,717 
Petroleum 8 products: 
Gasoline thousand 42-gallon barrels_ _ 88,325 37,400 37,400 €37,500 
Jet fuel. —(——— CM A do- 3,285 3,200 ; *3,300 
Kerosenrn eee do- 3,650 3,488 3,410 3,400 
Distillate fuel oil... do...- 40,880 88,791 89,165 *39,200 NE 
Residual fuel oil do... 21,900 21,812 21,645 *21,600 
Lubricanmńks! ! do... 2,555 2,625 2,520 ©2,500 
Other a mD do... 12,410 12,492 12,470 *12,500 
Refinery fuel and losses do- 6,205 €6,000 €6,000 €6,000 
Total -saena do... 129,210 125,308 125,890 *126,000 *126,000 


*Estimated. Preliminary. Revised. NA Not available. 

1Table includes data available through Sept. 12, 1988. 

Data may not add to totals shown because of independent rounding. 

Excludes Bophuthatswana, which was as follows, in thousand tons: 1988—234; 1984—401; and 1986—454. 

“Less than 1/2 unit. 

5Reported figure. 

Includes osmiridium from gold ores, estimated at 2,500 troy ounces per year. 

"Domestic sales plus exports. 

un acid was produced from gases derived from local smelting operations and from burning imported elemental 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Ore and concentrate 


Ash and residue containing aluminum 
Metal including alloys: 
Scrap 


Antimony: 


Metal including alloys, all form 


Arsenic: Oxides and acidjſi — 
Beryllium: 
and concentrate 
Metal including alloys, all forms 
eine Metal including alloys, all 
OPNS. ß eee 


Chromium: 
Ore and concentrate 
thousand tons 


Oxides and hydroxides .... . — 
Metal including alloys, all forms 


t: 
Oxides and hydroxides - 
Metal including alloys, all forms 


em pr ang nm. Metal includ- 


gone eden ium 90 MI 
Tantalum__________________ 


Copper: 
Gre and concentrate |... 
Matte and speiss including cement 


CODDeL so ee ec ee 


yep: and e FFF 
h and residue conting copper 
Metal including alloys 


Semimanufactures — 
Gold: 
Ore and concentrate 
value, thousands 
Waste and sweepings _ _ _ _ _ _ do— 
Metal including alloys, unwrought and 
partly wrought 
thousand troy ounces. - 


Iron and steel: 
Iron ore and concentrate: 


See footnotes at end of table. 


1985 


23 

18 

264 
9,162 
157,811 
3,923 

r 21,452 
75,120 


412 
10,165 
1,100 


9 

2,034 
163,094 
154,418 


15,256 


151,607 


1986 


2,307 


11,941 
141,834 


6,484 


$371 
$13 


35,489 


United 
States 


10,576 


3,492 


$371 
$18 


218 


Destinations, 1986 
Other (principal) 


France 426; West Germany 25. 

All to United Kingdom. 

Spoin 790; Belgium-Luxembourg 

Ja amas ; West Germany 

Taiwan 17,532; West Germany 
16,028. 

Japan 997; Taiwan 705. 

Belgium-Luxembourg 304; 
France 163. 

United Kingdom 60. 

wont Germany 10; Netherlands 

United Kingdom 1,097. 


Netherlands 20; United King- 
dom 8. 


Japan 380; West Germany 188; 
Italy 43. 

All to United Kingdom. 

All to West Germany. 


United om 37; Nether- 
lands 20; West Germany 16. 


All to Netherlands. 


All to Japan. 

er 1,263; West Germany 

All to Netherlands. 

West Germany 6,671; Belgium- 
Luxembourg 1, 

West Germany 55, 820; Belgium- 
Luxembourg 31 ,501; Italy 


18,596. 
Hong Kong 1,740; Canada 547. 


Italy 3,669; Japan 1,023; West 
Germany 514. 
All to Switzerland. 


Japan 5,508; United m 
1,222; West Germany 861. 


Japan 101, 450; Taiwan 38, 872. 
Japan 541,387; Spain 23,653. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Ferroalloys: 
Ferrochromium, all forms 


Ferromanganese, all forms 


Ferromolybdenum ....... 
Ferronic 


Silicon metall 


Unspecified S 
Steel, primary form 


Semimanufactures 
BUE rods, angles: shapes, sec- 


Tubes, pipes, fitting 
Castings and forgings, rough — 


Lead: 
Ore and concentrate 
Oxides 


Ash and residue containing lead — _ _ _ 
Metal including alloys: 
Scrap 


Lithium: Ore and concentrate 
napao; Motal including alloys: 
UA ea 


ousand tons 


Oxi066 o uu AA 
Metal including alloys, all forms 


Mol num: 
and concentrate 
Metal including alloys, all form 
Nickel: 
Ore and concentrate 
Matte and speiss 
Ash and residue containing nickel 
Mir ions alloys: 


See footnotes at end of table. 


1985 


486 
86,881 

r 241,016 
229,067 


454,598 
1554, 169 


1441, 338 
"395,570 


72,187 
160 


120,319 
114,940 
185 


1986 


877,971 
529,413 


2 
58 


1.081 
114,303 


240,069 
329,985 


367,309 
564,121 


611,379 
558,747 


32,499 
890 


25,841 
84,195 
1,008 
125 
2102,637 
190 

985 


22, 416 


3,691 
19,759 


United 
States 


101, 469 
247, 047 


10,938 
41,548 
17 


Destinations, 1986 
Other (principal) 


ba io any 121,488; France 
Italy 24, 24,183; United Kingdom 


All to West vow 

West eid 21; United King- 
dom 10. 

United Kingdom 18. 

West Germany 19,995; United 

ingdom 11,003. 

West Germany 4,210; Belgium- 
Luxembourg 2,486. 

West Germany 3,003; United 
Kingdom 1, 53. 

Japan 341 201; Canada 20,008. 

Taiwan 114 204; Hong Kong 
100,624; Greece 13,089. 


Hong Kong 871 437: United 
Kingdom 51,117. 

Japan 56,985; Hong Kong 55,641; 

aiwan 51 938. 

Hong Kong 82, 199; Greece 108. 

Chile 352; Belgium-Luxembourg 
269; France 26 

West Germany X 111; Taiwan 


Netherlands 10,471; West Ger- 
oar A 958. 
ne rmany 744; Hong Kong 


Japan 37,469; France 37,334. 

Canada 116; Chile 51. 

Belgium-Luxembourg 722; West 
Germany 105. 


Italy 497; Taiwan 377; West Ger- 


many 217. 

Austra 5,550; Italy 4,739; Portu- 
gal 3, 630. 

West Germany 1,368; Hong 
Kong 79. 


West Germany 129; United 
Kingdom 109; Italy 58. 


Seria nde 6; United Kingdom 


Japan 1,018; Norway 332; West 

rmany 235. 

Taiwan 47 5 Canada 84. 

United Kingdom 9,648; West 
Germany 3,286 


Taiwan 19; United Kingdom 2. 

All to France. 

Norway 29,014. 

All to Netherlands. 

United Kingdom 135; Nether- 
; Canada 34. 

west German 4,515; France 


2, 283; Italy 2, 
Taiwan 706; France 59. 
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Table 2.— Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Platinum-group metals: 
Waste and sweepings 
value, thousands 
Metals including alloys, unwrought 


anc panyw wrought: 
MEER troy ounces. 
P Sse te do... 
Rhodium. ... ......— do... 
Iridium, osmium, ruthenium 


do- 
Unspecified value, thousands. _ 


Silver: 
Ore and concentrate, Ag content 
thousand troy ounces. — 
Waste and sweepings - _ _ _ _ — do... 


Tin: 
Ore and concentrate |... 


Orzides_———----------------- 
Ash and residue containing titanium 
Metal one alloys, all forms 


Ash and residue containing tungsten _ 
Metal including alloys: 


Uranium and thorium: 
Ore and concentrate 
value, thousands. 
Oxides and other compounds 
p V20; content of all products 


Other: 
Ores and concentrates: 
Of base metals |... 


Of precious metals, n.e.s. 
value, thousands 
Oxides and hydroxides . 
es and residues 
Base metals including alloys, all forms 


See footnotes at end of table. 


1985 


8142 


579,613 
1,051,007 
115,485 


95,648 
$329,426 


27,012 
$3,625 
1824, 635 


3,276 


267 
5,585 


1117 
106,819 


132, 829 


1986 


529, 458 
1,176,201 
97,1 


111,274 
$461,958 
21.314 
$5,781 


$10,709 


1,398 


United 
States 


529,458 
1,176,201 
97 


111,274 
$619 


Destinations, 1986 
Other (principal) 


0; nited Kingdom 


"E $239,953; West Germany 


NA. 
Switzerland 3 097; United King- 
dom $1,737 


United Kingdom $7,997; West 
Germany $1,528. 


Mire Kingdom 1,239; Nether- 

ands 

All to United Kingdom. 

Netherlands 53; United King- 
dom 20; Belgium-Luxembourg 


All to Pn 
‘Japan 175; 


hii Germany 5,222; France 
West Germany 177. 
All to United Kingdom. 


West Germany 12; United King- 
dom 6. 


All to Canada. 
NA. 


NA. 
New Zealand 52; United King- 
dom 17. 


Taiwan 58; Portugal 18. 
Eevan 545; United Kingdom 


Portugal 247; Chile 28. 
ig Germany 26,872; Japan 


Austria 44,688; Netherlands 
18,218; France 10,439. 


France 453; Spain 78. 
Italy 64, 967. 
Japan 2, 179; Norway 200. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
piri Corundum, emery, pumice, 
Dust 5 precious and semi- 
precious stones including diamond 
value, thousands 


anang and polishing wheels and 


Gem, not set or strung 
value, thousands. — 


Dust and powder do... 
Feldspar_ ~~ +--+ + 


Crude including splittings and waste _ 
Worked including agglomerated split- 


Phosphorus, elemental ___________ — 


Pigments, mineral: 
Natural, cru lle 


Iron oxides and hydroxides, processed 
ious and semiprecious stones other 
than diamond: 


Natural value, thousands 
9 PONENS ERNEUT, 0- 
aste and sweepings — — — — — — do... 
Pyrite, unroasted ~- —-—-—--------- 
Salt and brine ____________ --- 
Sodium compounds, n.e.s.: 
Carbonate, manufacture 


Sulfate, manufacture 
See footnotes at end of table. 


1985 


$1,180,346 
$21,170 
$1,162 


78 
11,116 
113 
170,584 
283,023 
r 21,599 
2142, 143 


1986 


37 


2113,514 
2748 


22 

388 
61,065 
4 
115,199 


1,716 


141 
605 


$16,890 
$60 
288,761 
36 

133 


United 
States 


Destinations, 1986 
Other (principal) 


Italy 36. 


West Germany $272; France $69; 
Ireland $24. 


Canada $6; Republic of Korea $4. 
Japan 57,119; Taiwan 14,020; 
ugosla 


9,8 


Netherlands 20. 
Taiwan 1,248. 


West Germany 4,925; United 
Kingdom 808. 


NA. 

Taiwan 9. 

Taiwan 2,492; Austria 1,726; 
Canada 1,021. 


, 


BM coru $96,207; 


West Germany § $7, 470; Japan 
Wor 467; Spain $308. 


ms 

Switzerland 144; Japan 136. 
West Germany 20,768; Denmark 
Dead 1,315; Taiwan 91. 


West Germany 23,684; Nether- 
lands 8,260. 

NA. 

das 295; United Kingdom 54. 


NA. 
NA. 


Taiwan 311; United Kingdom 72. 


United Kingdom 516; West Ger- 
many 290; Japan 206. 


All to United Kin 

West Germany 25 041; 
Belgium-Luxembourg 255,483; 
Denmark 68,848. 

Taiwan 1,375; Belgium- 
Luxembourg 119. 


United anom 101; Belgium- 


uwan 559, Unite 
Taiwan 539; United Kingdom 53. 


Japan $7,501; Taiwan $2,617. 
Sweden $29; Spain $13; Italy $12. 


Netherlands 185. 
All to United Kingdom. 
Canada 99. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 : "ge 
hesa Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
: Crude . ked r 8 833,067 Italy 99,426; J 67,136 
ean y worked 381,11 , € y 99, 426, Ja ,190; 
France 56,64. 
Worked `~ —_-----------—-- 978 2,956 — United Kingdom 1,355; West 
Germany 795; France 543. 
Dolomite, chiefly refractory- grade " 20 T All to Taiwan. 
Gravel and ed rock 73,590 21 ae United Kingdom 17; Taiwan 3. 
Limestone other than dimension 
value, thousands $5 RoS 
Quartz and quartzite |... 7,186 4,049 S nites Kingdom 3,575; Taiwan 
Sand other than metal bearing 125,592 18,785 M Belgium-Luxembo 15,782; 
est Germany 1,988. 
Sulfur: Elemental, all form- 24,149 Ec i 
Talc, steatite, soapstone, pyrophyllite 308 541 =e wel HETH y 505; Ireland 18; 
weden 18. 
Vermiculite 2164, 287 2190,59 — France 21,744; West Germany 
2,658; Italy 7,722. 
Other: 
Crude o os rnc 7118, 438 133,988 TP United Kingdom 39,889; France 
21,923; West Germany 16,974. 
Slag and dross, not metal- bearing 11,848 89,760 SS Japan i United Kingdom 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black. k 6,256 16,789 -- Taiwan 16,760. 
Coal: 
Anthracite and bituminous 
thousand tons 244,909 245,486 934 Japan 883p; Italy 5,451; Spain 
Briquets of anthracite and bituminous nen 
eri epp a 83 71,194 120,987 _. Italy 120,912. 
Lignite including briquetsss 155, 954 25 — All to Ireland. 
Coke and sem icke 261, 687 160, 622 a West Germany 77,448; Belgium- 
Luxembourg 60,964. 
Petroleum: 
Crude thousand 42-gallon barrels_ — 96,416 12,025 -— Canada 9,907; Taiwan 1,935. 
Refinery products: 
Liquefied petroleum gas do- 52 32 — All to Italy. 
Gasoline do— T 1,249 716 Japan 538. 
Mineral jelly and wax _ _ do- 208 7234 96 West Germany 59; Japan 22. 
Kerosene and jet fuel |... do- 22 888 241 sapen 141. 
Distillate fuel oil do... 123 521 Em to Spain. 
Lubricants. . . — ————~— do_ __ — 6 3 (8) West Germany 1; Taiwan 1. 
Residual fuel oil do— 1,173 296 -— Canada 189; Japan 95. 
Bitumen and other residues " 
— ES 
Petroleum coke. . — — — —— do... (8) 186 3 Italy 116; Belgium-Luxembourg 


FRevised. NA Not available. 

1Table prepared by Virginia A. Woodson. Because official South African trade statistics provide data only on the value 
of total exports of each commodity class (with no data on destinations) and not on quantity of material exported, this table 
has been compiled from a variety of sources including the data issued by the Department of Mineral and Energy Affairs 
and official trade returns of trading partner countries. Data issued by the Government of the Republic of South Africa are 
footnoted; other figures are compiled from a variety of sources with specifics on destination obtained from the import 
statistics of the trading partners. Data presented are exports by the common customs area of Botswana, Lesotho, the 
Republic of South Africa, and Swaziland. Comparable import data for 1986 were not available at the time of publication. 

ta issued by the Government of the Republic of South Africa. 

Excludes unreported quantity valued at $329,000 imported by Sweden. 

*Unreported quantity valued at $351,000. 

5Unreported quantity valued at $3,000. 

Excludes unreported quantity valued at $29,000 imported by Japan. 

7Excludes unreported quantity valued at $61,000 imported by New Zealand. 

*Less than 1/2 unit. 
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Table 3.— Republic of South Africa: Value of domestic sales and exports of major 


Iron ore 


Vermiculite 
Wonderstone _ — 
Miscellaneous 
MINERAL FUELS 
Coal: 
Anthracite 
Bituminous 


Total ____ 


mineral commodities 


(Thousand U.S. dollars) 


Domestic sales 

1986 1987 
N NA 
51,428 68,502 
109,892 121,905 
(1) (3) 
16,747 99,761 
80,051 29,875 
,999 45,888 
1,763 1,428 

6,331 1, 
*14,000 NA 
NA NA 
eg, 800 NA 
280 46,431 
NA NA 
2,116 3,550 
1275, 000 NA 
2,294 8,613 
6,441 8,441 
3) (7) 
2,440 3,167 
2,466 4,539 

1,826 8, 
3,167 3,487 
6,242 6,120 
46 6 
101,757 
1,957 2,239 
278 862 
935,000 NA 
26,064 NA 
8,833 21,158 
12,967 18,169 

1,118 7 

1,203 4,964 
250 282 
98 222 
90,569 508,712 
12,681 16,261 
958,388 1,221,210 
1,901,098 2,384,960 


15,867 
2,266,838 


88,812 
1,026,410 


12,169,253 


Value, if any, is included under 


Sources: Republic of South Africa Department of Mineral and Ene 
Minerals Bureau, Mineral Production and Sales Statistics, 1986 and 198 


Aluminum.—Alusaf (Pty.) Ltd., the sole 
producer of aluminum and 6696 owned by 
the Industrial Development Corp. was 
again mentioned for possible privatization 
by the Government. A method to market 
the shares and the extent of continuing 


TRevised. NA Not available. 


COMMODITY REVIEW 


"y Affairs, South Africa's Mineral Industry 1986; 


Government ownership in the company was 


yet to be decided. Alusaf exported about 
50% of its annual output of about 170,000 
tons of aluminum metal. 
Antimony.—Consolidated 
Ltd.’s antimony and gold output was ad- 
versely affected by a NUM strike in August 
and September, which lasted for 18 days. 


Murchison 
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Production losses included 500 tons of anti- 
mony concentrate and 640 ounces of gold. 
Gold head grade also declined until Decem- 
ber owing to a change in mining areas. 
Output from the Monarch East shaft at 
yearend had higher gold content, reversing 
the declining trend. Although primarily 
an antimony producer, the company was 
exploring for gold in the Murchison green- 
stone belt. 

Chromite.—Chromite output by South 
African Manganese Amcor Ltd. (Samancor), 
was through its 51%-owned Cromore Ltd. 
from seven mines. Cromore Ltd. reactivated 
the Jagdlust Mine following a period of care 
and maintenance after its purchase from 
Union Carbide Corp. in 1986. Samancor 
accounted for about 50% of total chromite 
exports. About 65% of total chromite output 
by Samancor was for production of high- 
carbon ferrochromium and intermediate- 
charge ferrochromium at its ferroalloy 
plants. 

The Chroombronne Mine at Kroondal 
was owned by Erts Handel (Pty.) Ltd., 50%, 
and Chromecorp Technology, 50%. Produc- 
tion capacity was to increase to about 
250,000 tons per year from 100,000 tons per 
year. The labor force was 250. Output was 
slated for a new charge chrome smelter 
near Rustenburg. 

Copper.—Lower concentrate grades and 
underutilized refinery capacity has caused 
Palabora Mining Co. (PMC) to increase 
output by 19% to about 140,250 tons of 
cathode per year. The increase was part of a 
$6 million expansion project that included 
modification of the reverberatory furnace 
and increased throughput of concentrates to 
the smelter. PMC expanded ore output by 
decreasing the waste-to-ore ratio of its in-pit 
mining operation as it proceeded toward 
termination of open pit mining and commis- 
sioning of an in-pit crusher and conveyor 
system in mid-1988. 

Gold.—The average grade of gold mined 
was lowered to 0.170 troy ounce per ton 
from 0.181 ounce per ton owing to an 8% 
increase in the price of gold in 1987. Total 
ore milled was 107.6 million tons. 

Total working revenue of the gold mines, 
which were members of the Chamber of 
Mines, was $7.77 billion, or $78.81 per ton of 
ore milled, equivalent to $464.26 per ounce 
of gold recovered. The average production 


MINERALS YEARBOOK, 1987 


cost per ton of ore milled was $46.63, equiva- 
lent to $274.65 per ounce produced. An 
average working profit of $32.17 per ton of 
ore milled was realized, or $189.49 per 
ounce of gold recovered. 

Nearly 150 exploratory drilling rigs were 
operational in the Witwatersrand Basin at 
a cost of about $147 million. Exploration 
was concentrated on the Potchefstroom 
area, where gold-bearing formations were 
at depths of about 4,000 meters. A borehole 
in the Mooi River area intersected the Bird 
Reef at 3,184 meters, and assayed 0.68 
ounce per ton over a thickness of 83 centi- 
meters. Although grades appear compara- 
ble with currently mined ores, western 
portions of the Witwatersrand Basin are 
extensively faulted, resulting in difficult 
mining conditions. Rhombus Exploration 
Co. intersected rock identified as being part 
of the lower Witwatersrand group at 2,200 
meters depth. The area is 100 kilometers 
south of the closest gold mine in the basin, 
Beatrix Mine, and could substantiate the 
theory that the new area is part of the 
Witwatersrand gold-bearing basin. It repre- 
sents a major new gold mining area with 
potentially large reserves. Capital expendi- 
ture by existing and new gold producers was 
estimated at $1.5 billion. 

Reclamation of sand and slime accumula- 
tions from the Witwatersrand Goldfields 
continued, and the total gold resource avail- 
able in these accumulations was estimated 
at 42 million ounces. Sand dumps in the 
Central and West Rand areas contained 
about 0.022 ounce per ton, and slimes dams 
in the East Rand were estimated to contain 
0.026 ounce per ton. 

Sevmin, which took over 14 mining proj- 
ects covering various minerals from Utah 
International Co. (formerly Utah Mining 
Co.) of the United States, commenced re- 
opening of the Eersteling gold mine near 
Pietersburg, well outside the Witwaters- 
rand Basin. Shaft sinking to a total depth of 
300 meters commenced in early 1987 and 
the first gold output was expected in 1988. 
Output would be 10,000 tons of ore per 
month. Reserves were about 2.4 million tons 
and average recovery grade was estimated 
at 0.16 ounce of gold per ton. Recovery 
would be by the carbon-in-pulp process and 
total project cost was $10 million. 
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Table 4.—Republic of South Africa: Gold production and ore reserves, by producer 


Production 
(troy ounces) Developed ore 
Producer Taou Troy 
p san ounces 
1984 1985 | 1986 1987 merit per 
tons ton 
AAC Joint Metallurgical Scheme 129,066 121,777 88,199 87,842 NA NA 
777; 8 56,521 55,945 53,740 55, 381 NA NA 
Blyvooruitzicht. __....___-________ - 501,881 426,084 425,617 383,069 1,948 0.468 
B OB es oe MEL 8 110,042 122, 333 98,703 84,878 1,120 .190 
Buffelsfontein: 
epee section 1,011,519 1,280,771 1,128,888 549,285 7,897 2822 
Beatrix section _________________ rd Lak ME 895,293 8,610 .248 
Consolidated Mi Murchison CCC TEET 25,302 27,000 26,942 *25,000 NA NA 
Deelkraalns - : 231,032 248,947 264,475 4,754 209 
Doornfonti nnn 814,906 306,028 218,464 276 6,211 .240 
Driefontein Consolidated Ltd.: 
East Driefontein |... 1,110,646 914,205 888,32 1,060,790 8,141 .519 
West Driefontein._______________ 1,288,980 1, 157,435 1,088,182 1,058,257 7,962 .470 
Durban Deep ____________________ 244,734 645 239,7 1,889 4,163 .185 
East Rand Gold and N Co. Ltd. (Ergo) — 201,694 280,386 254,601 NA NA 
East Rand Proprietary Mine 835,017 829,590 296, ,2A1 11,225 .190 
1111111! o 343,813 378, 430 380, 536 851,081 4, 325 
Free iy Gedulluululuul 860,009 857, 626 (1) (1) () (1) 
North region — c a es (1) (1) 1,715,719 1,523,879 18,620 .964 
South region . _~___________ 1,707,974 1. 629, 809 25,949 306 
Grootvlei iii 241,445 184,884 145,990 1, 218 
Harmonyy)9 „ 1,087,810 1,057,147 923,690 894,91 21,226 .169 
Hartebeestfontein _________________ 77 921 993,855 1, 015,769 17,597 892 
Kinross ..----------------—- 482,748 478,474 897,238 1,211 7,280 .286 
| a eo be RITE N 1,048,190 1,001,178 927,258 969, 5,663 .694 
| LUCERE mv 8 148,170 3 112,302 105,294 920 .288 
Libanon -—-—-—-—------—-------—-——-—- 285,44 282,116 287,157 278,660 5,112 191 
Loraine o a cu esL 278,271 286,604 804 . 262,221 11,114 .228 
Marievale______________________ 88,790 86,533 32,344 26,748 430 .178 
President. „ i a 126,580 670,869 à à à 
President Sten 788,615 788,752 à (3) (3) 
Randfonteinnn ccc 998,781 1,035,606 869,966 761,554 18,541 .188 
St. Helena________~__________ LL 96, 
897,441 813,244 285,530 6,390 326 
St. Helena- Beis 40, 526 
eönteenmndmn Ee cs 346,623 819,215 275,072 231,482 3,215 294 
%)! 86 291, 302, 241, 870 260 
Vaal Reef 2,659,969 2,615,636 2, 620,327 2., 337, 700 31,046 401 
Venter spot... Lc - 203,31 ; 189,782 884 ; 174 
Western Ares 567,878 527,657 516,790 410,211 6,692 .170 
Western Deep Levels ______________ _ 1,158,907 1,204,618 1,196,009 1,102,647 7,190 .601 
Western Holding 4444 1,252472 1, (2) 1 (3) 
West Rand Consolidated _____________ 140,142 180,457 125,163 127,458 4,051 .281 
Winkelhaak__.__~________________ 471,709 445,956 442,419 383,494 9,450 .280 
Witwatersrand Nigel 25,984 26,171 40,510 *40,000 NA NA 
Othór oxi ß oS 558, 828 687,377 592,146 535,194 NA NA 
Total or averaggngee 21,860,921 21,565,230 20,518,665 19,227,887 275, 473 .297 


*Estimated. Preliminary. NA Not available. 


Free State Geduld and Western Holdings are included with Freegold, north region, commencing in 1986. 
President Brand and President Steyn are included with Freegold, south region, commencing in 1986. 


urces: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, Oct.-Dec. 1982-87; supplements to 
the} Mining Journal (London), 1982-87. Consolidated Murchison Ltd. Annual Reports 1982-85. 


The Springs Dagga and Consolidated 
Modderfontein gold mines, with a 5.5 
kilometer-long common boundary, were 
merged in April under the management of 
Golden Dumps Ltd. The company also 
acquired the Langlaagte Mine with a re- 
ported mine life of 30 years, and commenc- 
ed construction of a 6,000-ton-per-month 
carbon-in-pulp plant. Reserves were 21 mil- 
lion tons of ore in three horizons and the 
grade was 0.113 ounce per ton. About 12 to 
14 million tons of potentially minable waste 
dumps existed at the surface. 


AAC’s Western Deep Mine, a major gold 
producer, suffered serious damage at sever- 
al stoping levels during the strike by NUM 
owing to uncontrolled rock pressure. Pro- 
duction startup in these stopes was delayed. 
several months. 

A number of new or rejuvenated gold 
mines were under way outside the Witwa- 
tersrand Basin. AAC and BRL commenced 
development of the Barbrook Mine in the 
Barberton gold mining area, each having 
50% of the operating company, Barbrook 
Mines Ltd., at a cost of $47 million. Reserves 
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were 14.9 million tons averaging 0.23 ounce 
per ton in situ and 0.14 ounce per ton 
recovered. Output would be 25,000 tons per 
month with commissioning scheduled for 
late 1989 and full production by 1990. Re- 
covery would be by roasting the refractory 
ore, cyanidation, and carbon loading of gold 
in the leachate. 

Also in the Barberton area, Gencor com- 
menced a full-scale bacterial leach plant 
at the Fairview Mine. Thiobacillus ferro- 
oxidans was used to treat 300 tons of con- 
centrate per month containing refractory 
minerals, converting pyrite and arsenopy- 
rite to sulfuric acid and iron sulfate. Yield 
was 3.22 to 4.82 ounces per ton at 95% 
recovery, compared with 90% recovery for 
roasting and acid leaching. Capital expendi- 
tures were put at 60% of the $3.2 million 
required for a modern roaster. 

Gencor also commenced opening of the 
Oryx Mine, a major large mine, on the 
closed Beisa uranium mine property for 
about $0.74 billion. Gencor owned 55%, and 
Genbel Investments 10% of the mine; the 
remainder was held by African Selection 
Trust, a subsidiary of British Petroleum 
Minerals Corp., and AAC. Use of the exist- 
ing shaft system and infrastructure of the 
Beisa Mine would save about $49 million. 
The mine shafts at Beisa Mine, which ex- 
tend to 1,070 meter depth in the main shaft, 
were to be dewatered and ore production 
would commence from the Beisa Reef at 
15,000 tons per month starting in July 
1988. Subvertical shafts would be sunk to 
2,400 meters depth to access the Kalkoen- 
krans Reef. A phased increase to 100,000 
tons per month was expected, with a target 
output of 220,000 tons per month planned in 
1994 from the commissioning of a second 
shaft system from the surface. Total em- 
ployment would be about 7,000. Ore re- 
serves were estimated at 52 million tons 
grading 0.29 ounce in situ and 0.25 ounce 
recovered. 

JCI completed mechanization programs 
at its Randfontein and Western Areas 
Mines. About 50% and 70%, respectively, of 
ore output by these mines was now from 
trackless mining. Strikes and work stop- 
pages occurred at the mines during imple- 
mentation of the programs as a number of 
workers were retrenched. 

Iron and Steel.—The Iron and Steel Corp. 
of South Africa Ltd. (Iscor), expected its new 
direct-reduction plant near Pretoria to 
come on-stream in early 1988, using steam 
coal from the Transvaal instead of coking 
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coal, which was in short supply. Iscor suc- 
cessfully researched and developed new 
technology for the utilization of noncoking 
coals in iron ore reduction in place of coke. 
Iscors Vanderbijlpark steelworks was 
struck by 6,500 members of Numsa in July 
over wage rates. Contingency plans to en- 
sure against disruption in output were put 
into effect, and there were no reports of 
production losses. 

Middleburg Steel and Alloys (Pty.) Ltd. 
(MSA) planned to expand its stainless steel 
production capacity at Krugersdorp as part 
of a $79 million program over the next 2 
years. Production was about 100,000 tons 
per year with nearly 50% sold domestically. 
MSA's 3CR12-grade stainless steel gained 
wider acceptance with the development of a 
compact, portable, compressed air-plasma 
cutter. The steel and the cutter were being 
used by the President Steyn Mine for all its 


ore cars. 

Highveld Steel and Vanadium Corp. com- 
missioned a new 63-megavolt ampere 
(MV*A) submerged-arc furnace at its No. 2 
ironmaking plant. The furnace was sup- 
plied and commissioned by Mannesmann 
Demag AG, and was expected to produce 
600 tons per day of pig iron. After prere- 
duction of the ore at 1,000? C, the furnace is 
charged automatically with iron ore and is 
computer controlled. 

Ferroalloys.—The Meyerton plant of 
Metalloys Ltd., 100% controlled by Saman- 
cor, increased production of ferrosilicoman- 
ganese by reducing ferromanganese output, 
which faced a declining market. Metalloys 
Ltd. dismissed 1,100 workers or about 65% 
of its labor force in early August because of 
illegal strike action by NUM. The strike 
was in sympathy with other strikes nation- 
wide. The Meyerton plant had an annual 
capacity to produce about 500,000 tons of 
ferromanganese or 300,000 tons of ferrosili- 
comanganese, and about 15,000 tons of fer- 
rosilicon. The impact on output by the 
strike was not known. 

Heavy worldwide demand for stainless 
steel resulted in near full capacity utiliza- 
tion for production of ferrochrome at about 
1 million tons per year. Chromecorp Tech- 
nology was building a 120,000-ton-per-year, 
$26 million ferrochrome smelter near Rus- 
tenburg. Two 30-MV*A ampere submerged- 
arc furnaces would be used. Chromite for 
the smelter was to come from the Chroom- 
bronne Mine 18 kilometers distant. 

MSA continued to expand its ferrochrome 
and stainless steel plants. Its plasma arc 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


furnace at Krugersdorp was to be upgraded 
from 16 MV*A to 40 MV*A, allowing pro- 
duction of an additional 30,000 tons to 
45,000 tons per year of ferrochrome from 
chromite fines. 

Ferrometals Pty.) Ltd., also 100% con- 
trolled by Samancor, operated at full capac- 
ity, employing 1,000 workers on three 8- 
hour shifts, 7 days per week, owing to 
Strong demand for ferrochromium in the 
first quarter of 1987. Its new intermediate- 
charge ferrochrome converter operated at 
its full rated capacity of 50,000 tons per 
year. Due to the high cost of electricity at 
30% of plant costs, Ferrometals was investi- 
gating the use of a Krupp direct-reduction 
process. Options were refitting of its No. 2 
or No. 3 furnaces at a cost of about $6 
million or building a new unit costing about 
$22 million. Ferrometals held 49% of Tu- 
batse Ferrochrome (Pty.) Ltd., which also 
produced charge chrome. Nearly all charge 
chrome output by Ferrometals, Crometals 
(Pty.) Ltd., and Tubatse was exported. Fer- 
rometals also produced 75% ferrosilicon at 
its Witbank plant and 1596 ferrosilicon at 
its Meyerton plant. Both products were sold 
domestically and overseas. Its 15% ferrosil- 
icon was used as heavy medium in the 
recovery of diamonds, iron ore, and urani- 
um. 

Samancor had a 10-year contract to mar- 
ket ferrochromium produced at the Bat- 
lhako plant in Bophuthatswana. Output 
was 60 tons per day from a single 12.5- 
MVeA submerged-arc furnace, and was 
shipped to Samancor’s Ferrometals plant at 
Witbank for crushing and sizing prior to 
export to Taiwan via the ports of Richards 
Bay or Durban. Feed material of about 
4,000 tons per month of chromite was from 
Samancors wholly owned subsidiary 
Batlhako Mining Ltd., which operated the 
Ruighoek Mine, also in Bophuthatswana. 
Metallurgical coke was from the Hlobane 
Colliery in Natal, supplemented by low 
phosphorus coal. The total labor force was 
108 people. 

Magnesium.—All magnesium  require- 
ments were met through imports and 
amounted to 1,089 tons for 1986, the latest 
year available. Work commenced on a dem- 
onstration plant to produce magnesium 
from domestic ore using transferred arc 
technology. A 100-kilowatt furnace would 
have a daily throughput of about 500 kilo- 
grams of raw material to yield 50 kilograms 
of metal. Satisfactory results were obtained 
from a pilot plant in August 1985. Total 
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import savings were estimated at about $5 
million, with the potential for export of 
excess product. 

Manganese.—The Manganese Metal Co. 
(Pty.) Ltd. (MMO) operated two manganese 
metal plants at Krugersdorp and Nelspruit 
with a total capacity of 40,000 tons per year 
using a hydrometallurgical process. Pow- 
dered manganese ore was reduced in a 
rotary kiln and leached in recycled acid. 
Following solution clarification and precipi- 
tation of deleterious metals, electrolysis 
produced high-purity manganese metal. Af- 
ter 20 hours of deposition, cathodes were 
stripped of manganese metal by hand using 
a rubber mallet. Degassing of the flakes 
occurred in a rotary kiln, and the final 
product was sized and packed in 500-kilo- 
gram 
Samancor's manganese mines in north- 
ern Cape Province operated well below 
their capacity of 4.5 million tons per year in 
the first quarter of 1987 owing to reduced 
demand for lumpy ore. The opencast Ma- 
matwan Mine operated at 50% capacity, 
producing about 65,000 tons per week of 
37% to 38% manganese ore in both fine and 
lumpy form. Overburden was 45 meters and 
the stripping ratio was 2:1. Proved reserves 
were 5.6 billion tons and probable reserves 
were 13.6 billion tons. About 500,000 tons 
per year was exported and the remainder 
was shipped to Samancor's Metalloys Ltd.'s 
plant at Meyerton for blending with Wes- 
sels Mine ore in the ratio of 70:30 for the 
production of ferromanganese. Work on a 
$30 million sinter plant continued and was 
planned for completion in 1988. Sinter- 
ed ore will replace lumpy ore at the Meyer- 
ton plant, thereby reducing electricity and 
carbon reductant needs, as well as transport 
mileage. A heavy-medium separation plant 
costing $2.5 million was also planned to 
improve shipment grades. Current railroad 
transport charges to Port Elizabeth from 
northern Cape Province were $15 per ton of 
ore. 

The underground Wessels Mine was ac- 
cessed via a vertical shaft and two incline 
shafts to a depth of 370 meters. Mining was 
by room-and-pillar method using trackless 
equipment, and production capacity was 1.2 
million tons per year. Scoop loaders dis- 
charged blasted ore into 30-ton haulers, 
which transported the ore to four under- 
ground primary crushers. Conveyers with a 
capacity of 700 tons per hour moved pri- 
mary crushed ore to underground second- 
ary crushers and finally to underground 
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Storage silos. Ore from the Wessels Mine 
graded up to 60% manganese owing to 
hydrothermal alteration from structural de- 
formation, and mine life was estimated at 
70 years. A pilot plant to sort specific grades 
of ore using X-ray fluorescence was operat- 
ing at the rate of 30 tons per hour. Output 
of 200 tons per hour was required for a 
commercial operation. 

The Hotazel Mine neared the end of its 
reserves and output was about 7,000 tons 
per month grading more than 50% manga- 
nese. 

Platinum-Group Metals (PGM).—Rhom- 
bus Mining and Exploration Co. Ltd., which 
holds leases in the Bushveld Igneous Com- 
plex, location of the country's principal 
reserves, was listed on the Johannesburg 
Stock Exchange for the first time. Capital 
obtained through both private and public 
listing of company shares was to be used 
primarily for its PGM prospect in northern 
Transvaal. The company was in litigation 
with the Government over Messina Ltd.'s 
acquisition of the same prospect for develop- 
ment. | 

Total revenue for Rustenburg Platinum 
Holdings (RPH) was $1.08 billion in the year 
ended June 30, 1987. RPH concluded an 
agreement with the Lebowa Development 
Corp. (LDC) to exploit PGM resources lo- 
cated in Lebowa, site of a portion of the 
northeastern limb of the Bushveld Com- 
plex. LDC obtained 7.596 of the share capi- 
tal of Atok Mine, which was to be listed on 
the Johannesburg Stock Exchange as Lebo- 
wa Platinum Mines (LPM). Output would be 
50,000 tons of ore per month from the 
Merensky Reef and 10,000 tons per month 
from the UG2 chromitite horizon. LPM also 
had an option to exploit the Maandagshoek 
deposit, commencing at 50,000 tons of ore 
per month. Expansion to 100,000 tons per 
month within 5 years would allow LPM 
access to additional reserves. Successful de- 
velopment of these deposits would result in 
recovery of about 300,000 troy ounces of 
PGM per year, and allow RPH access to the 
Plat Reef in Lebowa for development of 
additional PGM resources. 

Matthey Rustenburg Refinery Ltd. relo- 
cated its refinery to Bophuthatswana from 
Wadeville. 

Golden Dumps Ltd. continued work on 
the Lefkochrysos Mine near Brits through 
Lefkochrysos Platinum Ltd., following JCI's 
loss of mineral rights to the deposit owing to 
its nondevelopment of the site. Revised 
development plans included startup at year- 
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end 1988, primarily from the UG2 ore 
horizon, and output of about 160,000 tons of 
ore per month and 300,000 ounces of PGM 
per year. PGM composition was expected to 
be 50% platinum, 25% palladium, 9% to 
10% rhodium, and about 15% minor PGM. 
Reserves were 125 million tons grading 0.19 
ounce per ton. Mine and plant costs were 
estimated at $100 million. 

Northam Platinum Ltd. continued devel- 
opment of its major new underground PGM 
mine in the western limb of the Bushveld 
Complex, sinking its No. 1 and No. 2 shafts 
to 262 meters and 517 meters below collar, 
respectively. 

BRL formed Barplats Investments Ltd. to 
hold the joint platinum interests in Rho- 
dium Reefs and Vansa. Barplats will own 
the entire share capital of Rhodium Reefs, 
which was developing a platinum deposit 
below the vanadium-magnetite deposit of 
Vansa at Kennedy’s Vale near Steelpoort. 

Silicon.— The sole production of silicon 
metal in Africa was by Silicon Smelters Ltd. 
High-quality quartz was mined at Pie- 
tersburg in the northern Transvaal and 
converted to silicon metal at nearby Silicon 
Smelters Ltd. The smelter operated at full 
capacity, and nearly all output was export- 
ed for use in the manufacture of aluminum 
and silicone. 

Titanium.—Rhombus Mining neared 
completion of assessment of titanium sand 
deposits about 20 kilometers north of the 
mouth of the Kei River in the Transkei 
region. Planned annual production capacity 
was 300,000 tons of ilmenite, 25,000 tons of 
rutile, and 30,000 tons of zircon. Reserves 
were estimated at 250 million tons contain- 
ing 6% heavy minerals, of which 5.2% was 
ilmenite, 0.4% rutile, and 0.5% zircon. Sev- 
min announced that it may commence pro- 
duction of ilmenite, rutile, and zircon in the 
Mtunzini area, Natal Province. A decision 
to proceed with a small-scale operation was 
to be made in March 1988. 

Vanadium.—Total exports of vanadium 
were reported at $94.6 million. The first 
stage of the $25 million vanadium project at 
Kennedy’s Vale for Vansa Vanadium Ltd., 
consisting of massive foundations for a rota- 
ry kiln, plant, workshop, and storage build- 
ings valued at $1.5 million was completed. 
Initial mine output was planned for early 
1988. 

Zinc.—The Pering Mine of Shell South 
Africa Ltd. reached its target production 
rate of 1.1 million tons of ore milled per 
year, yielding 60,500 tons of zinc concen- 
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trate grading 55% zinc, and 9,000 tons of 
lead concentrate grading 65% to 68% lead. 
Reserves were estimated at 18.4 million 
tons grading 3.60% zinc and 0.64% lead. 
Demonstrated reserves were 23.4 million 
tons averaging 1.13% zinc and 0.28% lead. 
The deposit was mined as an open pit, and 
several grades of rock were mined and 
stockpiled for possible future processing. 
Recovery rates of mill feed were expected to 
be 92% for zinc and 86% for lead. All lead 
concentrate sales were under contract for a 
3-year. period to the Tsumeb smelter in 
Namibia, a rail journey of 1,600 kilometers. 
Prices for zinc were based on European 
producer prices and for lead on the Lon- 
don Metal Exchange. The labor force was 
215 people with a monthly wage cost of 
$157,200. Electric power costs were about 
$100,000 per month; mining costs were 
about $6.19 per ton, and transport costs 
about $1.08 per ton. 

Zirconium.—Palabora Mining Co. Ltd. 
produced 7,124 tons of baddeleyite in 1987 
compared with 11,522 tons in 1986 owing to 
unplanned maintenance. Low-grade feed- 
stocks from the commissioning of a new 
copper cleanup unit also adversely affected 
output. The unit was a copper flotation 
column designed to remove additional cop- 
per contamination from crude zircon con- 
centrates; it resulted in the recovery of 180 
tons of copper sulfide. Output of zirconium 
oxide for coloring in ceramics was 785 
tons, compared with 851 tons in 1986. The 
acid-zirconium-sulfate-tetrahydrate (AZST) 
plant produced 1,530 tons of product. Badde- 
leyite and AZST were not used domestical- 
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ly: however, about 1, 000 tons of premium- 
grade material and 4,000 tons of standard- 
grade material were consumed locally. 


INDUSTRIAL MINERALS 


Cement.—Production continued to be 
well below capacity owing to low demand 
domestically and the high cost of transport 
for export shipments. Sinter production ca- 
pacity was 11.16 million tons and cement 
production capacity was 12.02 million tons. 

Diamond.—Total marine diamond out- 
put, including that from offshore Possession 
Island, was 66,875.4 carats, compared with 
45,964.3 carats in 1986 and 54,618.1 carats 
in 1985. Mining early in the year was 
adversely affected by an abnormally virile 
plankton population that obscured visibili- 
ty. Marine West Corp. (Mervest), which 
operated out of Port Nolloth to its offshore 
diamond-mining areas, had a total of 18 
vessels in its exploitation program. Gravel 
pumped aboard were bagged for processing 
ashore. As the company's properties were 
no longer concessions with a 5% royalty 
due, but actual mining areas, Marine West 
had to pay 25% of profits to the government 
before payment of the company tax, which 
was 58%. Approximately 70% of earnings 
was paid to the Government. 

An additional 13 marine diamond conces- 
sions were allocated off the west coast of the 
Republic of South Africa, and 14 companies 
or individuals continued to work conces- 
sions that were issued in 1983 and 1984. 
Five shore-based concerns were also work- 
ing marine areas. 


Table 5.—Republic of South Africa: Marketed diamond output, by Province 


1985 1986 1987 
Province Output Price Output Price Output Price 
per per per 
(carats) carat (carats) t (carats) t 
Mine diamond: 

BHl. o canet m ee 2,700,601 $22.45 2,884,880 .07 2,491,283 NA 
Cape Province 6,147,626 30.27 6,017,429 84 5,172,524 NA 
Orange Free State 68,1 64.73 31,9 94.67 22,204 NA 
Total or average 8,916,369 28.34 8,993,738 1.60 7,686,011 NA 

Alluvial diamond: 
Bal. 5. 5 52,617 161.78 47,422 178.71 36,411 NA 
Cape Pro vine 1,232,406 94.63 1,186,042 122. 1.327, 441 NA 
Orange Free State 1,079 359.50 2,130 500.15 992 NA 
Total or average 1,286,102 97.85 11,235,598 124.87 1,864,844 NA 
Grand total 10,202,471 86.75 10, 229, 831 42.87 9,050, 855 NA 


Preliminary. NA Not available. 
Data do not add to total shown because of independent rounding. 


: Minerals Bureau, Mineral Production and Sales Statistics, 1985, 1986, and 1987. R1-$0.4564 for 1985, 


Rin = $0.44 4408 for 1986, and RI =$0.4856 for 1987. 
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The Department of Mineral and Energy 
Affairs announced commercial startup of 
an alluvial diamond mine near Lichtenburg 
in western Transvaal. Development would 
be by Shenandoah (Pty.. Throughput to 
rotary pans would be 900 tons per day at 
full production. Infrastructure and mine 
development have been under way for 2 
years. 

Frigate Mining Co. commenced strip min- 
ing at the Klipdam Mine near Kimberley. 
Output was not reported but reserves were 
expected to last 5 years. The company also 
had interests in coal and gold. 

Dolomite.—Output was by Lyttelton Do- 
lomite Ltd., a subsidiary of Samancor, at its 
Verwoerdburg deposit in the Transvaal. 
Near full capacity was reached with sales of 
stone products to the metallurgical and 
construction industries, and powder for 
rockdust to the coal-mining sector. A dolo- 
mite deposit was acquired at Irene, south 
of Verwoerdburg, and remained to be ex- 
ploited. | 

Fertilizer Materials.—Langfos and lang- 
fos mixtures were produced at Langebaan 
in western Cape Province. Expenditures by 
Samancor totaled $750,000 for the construc- 
tion of a mixing plant at Driemanskap 
in the Transvaal to produce langfos mix- 
tures. 

Granite.—Kudu Granite Co., near Rus- 
tenburg, expanded marketing of black and 
grey granite mined from the eastern and 
western limbs, respectively, of the Bushveld 
Complex. Shipments were via Durban to 
ports in Europe and Asia, and were valued 
at $1.5 million. 

Keeley Granite Co. was expanding output 
of black granite to more than 50,000 tons 
per year. About 20 quarries were worked for 
the premium quality black granite in the 
Belfast area in the eastern Transvaal. The 
company signed a $12 million, 12-month- 
delivery contract for the supply of 60,000 
tons of various granite types for shipment 
to Europe. Red granite from two quarries 
near Potgietersrus was shipped to the Far 
East. About 90% of the company's total 
annual output of nearly 200,000 tons was 
exported to about 20 countries. 

Gypsum.—Pretoria Portland Cement 
Ltd.'s (PPC) synthetic gypsum plant at its 
Jupiter cement works used sulfuric acid 
derived from Zinc Corp. of South Africa 
Ltd.'s operation and locally produced lime- 
stone supplied from PPC's slurry plant near 
Mafikeng. The limestone was fine ground 
and dissolved in 70% sulfuric acid in a 
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paddle mixer. The resulting magnesium 
sulfate, carrying only traces of acid, was 
transferred by conveyor to a storage area 
for a curing period of 3 days. Neutralization 
and water absorption resulted in gypsum 
crystals for use in cement manufacture. 

Phosphate Rock.—Yellow phosphorus 
and phosphoric acid were produced at Sa- 
mancor’s Meyerton plant. All phosphoric 
acid production was sold locally; about 60% 
of yellow phosphorus production was ex- 
ported. 

Serpentine.—Production by Samancor 
from the Honingklip deposit near Kru- 
gersdorp in the Transvaal ceased owing to a 
change in production process by ferroalloy 
producers, the main consumers. Rehabili- 
tation of the mining area was under way. 

Silica.—Quartz was mined near Delmas 
in the Transvaal by Delmas Silica Co. (Pty.) 
Ltd., a subsidiary of Samancor, for use in 
the ferroalloy, building, and refractory in- 
dustries. 

Soda Ash.—All consumption was from 
imports, mainly from the United States, as 
there was no domestic mining of soda ash. 
Research on development of the Sua Pan 
deposit in Botswana was completed with the 
assistance of local companies, and construc- 
tion of a synthetic soda ash plant in south- 
ern Cape Province was also considered, but 
no decision on commencing either project 
was made by yearend. 

Sulfur.—Daily capacity was 70 tons for 
Mobil Refining Co. of Southern Africa's 
plant at Durban, 90 tons for National Petro- 
leum Refiners of South Africa's plant at 
Sasolburg, and 106 tons for Shell and Brit- 
ish Petroleum South Africa petroleum re- 
fineries plant at Durban. 


MINERAL FUELS 


At yearend 1986, the latest year for which 
comprehensive data were available, the 
country had a total power station capacity 
of 26,682 megawatts. Twenty stations were 
coal-fired with a total capacity of 22,912 
megawatts, two were hydroelectric with 540 
megawatts capacity, three were gas turbine 
or diesel with 390 megawatts capacity, one 
was nuclear with 1,840 megawatts capacity, 
and one was pumped-storage with 1,000 
megawatts. The Electricity Supply Commis- 
sion (Escom) had five coal-fired stations on 
order with a total installed power rating of 
16,347 megawatts, and a pumped-storage 
station was planned with 400 megawatts 
installed capacity. Coal consumption in do- 
mestic powerplants was 58.9 million tons in 
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1986, at an average cost of $6.55 per ton. Of 
total sales of electricity of 117,353 gigawatt- 
hours, 27.1% was for mining, 33.4% was for 
industry and commerce, and 8.8% was for 
traction. Total electricity sales to the min- 
ing sector were up 3.3% to 31,860 million 
kilowatt-hours, of which 71% was for gold 
and uranium mining, 11% for platinum 
mining, 6% for coal mining, 4% for copper 
mining, and 2% for diamond production. 
Total sales to industry were down slightly 
to 30,959 million kilowatt-hours, of which 
48% was for iron, steel, and base metals; 
23% was for chemicals; and 5% was for 
building, cement, and quarrying. A small 
quantity of electricity was purchased from 
outside the Republic of South Africa, and 
about 4,000 gigawatt-hours was sold to 
neighboring countries. 

Coal.—A process that utilized waste coal 
in a fluidized bed was successfully devel- 
oped by the National Institute for Coal 
Research and was being made available to 
industry. About 44 million tons of waste 
coal was produced annually from normal 
coal-mining operations. 

The likelihood of exploitation of coking 
coal reserves in the protected Kruger Na- 
tional Park were decreased as Iscor suc- 
cessfully utilized noncoking coal to reduce 
iron ore, and was building a direct-reduc- 
tion plant for this purpose. Coal producers 
exporting through Richards Bay experi- 
enced increased rail-shipment costs from 
the South African Transport Services of 
20% to 22% at yearend. Rail tariffs were 
increased about 66% overall in 1987, to 
$11.60 per ton compared with $6.87 per ton 
in 1986 for coal from Witbank. The price 
increases to current coal shippers was re- 
portedly made to more rapidly recover the 
cost of having expanded port facilities at 
Richards Bay to 44 million tons per year 
during phases 1 thru 3. Phase 4, which 
would allow expansion to 65 million tons of 
coal exports per year, had been delayed. 
The export price per ton of coal for March 
1987, the last available data, was $30.27 
compared with estimated production, ship- 
ping, and handling costs of $21.38. 

Gencor expected to increase coal produc- 
tion through its Trans-Natal Coal Corp. in 
order to meet the needs of its expanding oil- 
from-torbanite project in the eastern Trans- 
vaal. 

BRL’s new Majuba colliery commenced 
installation of a 64-ton cage having four 
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16-ton-capacity clamps to act as brakes for 
safety. The cage had the capacity to move 
300 people at up to 3 meters per second in 
the mine’s 820 meter deep shaft. It would 
also be used for drive-on, drive-off equip- 
ment such as continuous miners, engines, 
shuttle cars and load-haul-dump vehicles. 

Petroleum.—In February, the Govern- 
ment approved a $2.7 billion Mossel Bay 
gas-development project. Located about 85 
kilometers offshore of Mossel Bay in 100 
meters of water and 3,000 meters below the 
ocean floor, the F-A area was to be serviced 
by a single collection-and-conversion plat- 
form. The area had 18 wells drilled within a 
4.2-kilometer radius. About $150 million 
was budgeted for engineering and planning 
work in 1987-88, which included plans for 
gas and condensate distillation and separa- 
tion into dry gas and liquid condensate 
for transport via separate pipelines to an 
onshore synthetic-fuels plant. Reserves 
were estimated to last 17 to 19 years, at 
which time a separate production platform 
would be erected on the E-M area with 
pipelines linking the original separation 
plant. 

Energy Resources and Mining Corp., a 
subsidiary of Johannesburg Mining and Fi- 
nance Corp., commenced drilling three 
wells in the vicinity of Kinkelbos near Port 
Elizabeth. Southern Oil Exploration Corp. 
(Pty.) Ltd. (Soekor) discovered a small quan- 
tity of oil in the area known as Algoa Basin 
in 1972, and later seismic work by Israeli 
consultants confirmed the existence of four 
oil traps. Depth of the traps was estimated 
at 2,900 meters, and recoverable reserves 
were about 100 million barrels. 

Soekor’s offshore drilling rig, Omega, 
completed refitting and was towed to a new 
exploration site south of Algoa Bay. Two 
other rigs were operational, one west of 
Hondeklip Bay and the other west of the 
mouth of the Orange River. 

Uranium.—Total uranium ore processing 
capacity was 8,300 tons per year of contain- 
ed U, Os. An additional 2,000 tons per year 
of uranium capacity was closed owing to low 
world prices. Capacity to refine uranium to 
uranium hexafloride was 700 tons of con- 
tained uranium per year. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
South African rands (R) to U.S. dollars at the rate of 
R1 = US$0.4408 for 1986 and R1 = US$0.4914 for 1987. 
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Table 6.—Republic of South Africa: Production of U, Os, by producer 


(Kilograms) 
Company or mine 1983 1984 1985 1986P 1987P 
AAC Joint Metallurgical Scheme! 718,928 596,787 602,104 529,811 462,786 
Blyvooruitzicht. — - - --- ---- -------—-—— 289,156 233,092 
Buffelsfontein -—--—-----------------— 611,000 613,500 718,500 597,000 446,900 
East Rand Gold and Uranium Co. Ltd. Ergo) - 229,885 216,131 150,997 155,780 116,516 
ODS EENMUPEM CHIEN ĩ ͤ w ͤĩͤ 8 623, 600 496, 680 426, 300 830,243 178,100 
Hartebeestfontein |... nin 441,446 436 428,367 465,059 415,324 
Palabora copper _____~________~_~ ~~ 218,635 159,769 217,828 185,448 176,000 
Randfonti nana 491,067 592,776 609,382 600,498 461 992 
St. Helena- Beis 454,792 353,294 EE =e 
Vaal Reefs — o a et ay ee Le 1,877,421 1,962,977 1,881,828 1,980,044 1,676,817 
West Driefontein.____________________ 174,566 159,688 86,705 81,485 72.971 
Western Aress Lc 2 282,465 805,403 811,836 265,211 205, 112 
Western Deep Levels ~- --------------- 178,841 145,632 54,036 e 
Miscellaneous 541,190 489,646 268,421 819,745 522,512 
Total eue %Üꝛ y—8 7,127,992 6,761,608 5,751,254 5,460,269 4,135,030 
PPreliminary. 
1Includes recovery of UsOs from concentrates and uced by the Free State Geduld, Free State Saaiplaas, 


President sie ud 5 N Welkom, and Western oldings Mines, all subsidiaries of Anglo American Corp. Ltd. 
in the Orange Free State Province 


Sources: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, Oct. DA 1 = ent of 

Mineral and Ene Affairs, Annual Reports 1983-86; East d Gold and Uranium Co. L quarterly 
reports, 1983-87; Minerals Bureau, Mineral Production and Sales Statistics, 1985, 1986, and 1987 P anual an Minne Ce 
td., Annual Reports 1983-87. 


The Mineral Industry of 
Spain 


By John G. Panulas! 


Spain was the world's largest producer of 
slate in 1987. In addition, the country was a 
leading world producer of feldspar, fluor- 
Spar, kyanite, magnesite, natural sodium 
sulfate, and potash. Among the European 
Economic Community (EEC) members, 
Spain was the organization's largest produc- 


er of mined zinc, second largest producer of 
mined tin, third largest producer of mined 
lead, and eighth largest producer of mined 
copper and cadmium. Moreover, Spain con- 
tinued as the EEC's sole producer of mercu- 
ry, natural sodium sulfate, and tantalite. 


PRODUCTION 


The mineral industry in Spain operated 
in numerous regions throughout the coun- 
try. The Government maintained a majori- 
ty position in many of the mining enter- 
prises. Among the prominent companies 
.were Empresa Nacional del Aluminio S.A., 
which produced aluminum; Empresa Na- 
cional Hulleras del Norte S.A., which pro- 
duced bituminous coal; Rio Tinto Minera 
S.A. (RTM), which produced copper ore 


and refined copper; Sociedad Minera y 
Metallargica de Peñarroya de España 
(Peñarroya), which produced lead ore and 
primary lead; Minas de Almadén y Arra- 
yanes S.A. (MAYASA), which produced 
mercury; Empresa Nacional Siderürgica 
S.A. (ENSIDESA) and Altos Hornos de 
Vizcaya S.A. (AHV), which produced steel; 
and Asturiana de Zinc S.A., which produced 
zinc ore and primary zinc. 
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Table 1.—Spain: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987 
METALS 
Aluminum 
Bauxite cus ³ĩW5W 88 5,208 17,273 2,427 97,000 3,200 
C ⁰² ehe 8 131,000 141,569 124,100 €725,000 768,000 
Metal: 
Primary 2 2200/2 oh et ee Se 357,614 380,830 370,118 354, 400 341,000 
Secondary) 36,000 40, 600 €38,000 €35,000 48,200 
Antimony, mine output, Sb content 489 583 248 €200 200 
Cadmium metall 278 290 268 247 300 
Mine output, Cu content 49,964 63,105 55,486 51,084 15,000 
Metal: 
Blister: 
Primary. 2e 88 100,000 97,000 88,000 90,000 90,000 
Secondary 18,000 30,000 40,000 €40,000 48,000 
Total ³¹0¹ 118,000 121,000 128,000 *130,000 188,000 
Refined: 
Primary auc AAA 137,600 117,400 101,700 *113,200 98,800 
Secondary ____________--___ 21,000 39,000 50,000 *45,000 52,000 
Totäl -zanan aa 158,600 156,400 151,700 €158,200 150,800 
Gold, mine output, Au content troy ounces. . 162,296 123,330 185,524 167,184 148,000 
Iron and steel: 
Iron ore and concentrate (including byprod- 
uct concentrate): 
Gross weight _______ thousand tons 7,449 7,961 6,463 6,054 6,100 
Ln content! do- 3,512 ; 2,926 2,161 2,800 
etal: 
FES A do- 5, 398 5, 338 5,477 4, 803 4, 800 
Ferroalloys, electric- furnace do- 291 300 300 300 
Steel: 
Crude do... 12,731 13,484 14,235 11,977 11,900 
Castings and forgings. _ ___ _ do... 156 156 138 $150 140 
ff oo oe do_ ___ 12,887 13,640 14,373 12,127 13,040 
à Semi manufacture: do- 10,787 10,703 11,050 *11,000 11,000 
Lead: 
MI output, Pb content ______________ 82,453 96,638 85,636 82,057 84,400 
etal: 
Primar ae es Au Ss 107,800 110,088 112,800 88,000 77,000 
T Secondary -----—--------------- ; 49,912 43,300 42,000 40,000 
ercu 
Mine output, Hg content 76-pound flasks . 43,250 22,680 25,333 19,987 40,000 
EFRON ee ͤ K 8 do... 41,075 44,090 45,042 42,653 43,000 
Silver, mine output, Ag content 
thousand troy ounces. _ 1,496 4,999 9,482 9,298 5,710 
Tantalum minerals (tin byproduct): 
Gross weight kilograms. - 47,000 31,950 18,300 12,500 10,000 
T Tantalum content do- 15, 066 9,739 4,496 3,071 „500 
in: 
Mine output, Sn content 444 438 637 296 400 
Metal, ; primary %% 8 3,700 4,400 3,900 3,500 3,600 
Titanium dioxide” ... ss 35,000 ,000 38,000 35,000 36,000 
Tungsten, mine output, W content 517 565 458 495 350 
zr. mine output, UsOs content: 283 366 308 316 300 
inc: 
Mine output, Zn content 167,715 230,378 234,695 233,307 235,000 
Metal, primary and secondary... _ 189,900 207,400 213,300 213,600 208,800 
INDUSTRIAL MINERALS 
BI.... een a ene n 52,410 68,919 67,512 49,678 67,000 
Bromine® _________________________ 330 300 350 280 300 
Cement, hydraulic, other than natural 
us thousand tons. .. 30,632 25,435 24,197 24,201 23,400 
Attapuleite ö ĩð v Pah Aa cet ONS, n 44,654 43,907 59,697 67,820 70,000 
Bill 88 82, 530 72, 582 90, 23 114,972 100,000 
Kaolin, ark aable 
Crude ca ee E E ee aa 63,480 56,640 96,533 259,572 200,000 
Washed_ ------------------——- 191,632 262,633 317,186 314,094 300,000 
Refractory, not further described 453,952 516,166 449,226 549,457 550,000 
Allee.... thousand tons 10,262 9,006 9,598 9,244 10,000 
Diatomite and tripol22s. .. 55, 638 73,013 96,251 128,050 100, 000 
( te Lp 116,137 136,943 136,190 135, 526 137,000 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Acid ) S 
1 


r use nnus 


Mica 
Nitrogen: N content of ammonia 


thousand tons.. . 


Potash salts, K3O equivalent: 


Pumice 


Sepiolite 


Pyrite including cuprous, gross weight — ^ 
thousand tons 


t: 
Rock including byproduct from potash works 


Marine and other ____________-— 
Sand and gravel: Silica sand® ________ 


ium compounds, n.e.s.: 


Carbonate, manufactured*.. thousand tons 
Sulfate: 
Natural: 
Glauberite, NagSO, content 
Thenardite, NasSO4, content 
ManufacturelW 
Stone: 
Calcareous 
7 thousand tons 
Dolom ite do... 
Limestone ______________ do ... 
Marble do... 
il!!! EIE do... 
Basalt `- —-—-----------—-——-— do 
Grniteẽ do- 
Onte §‚ôèW‚dfͥ . ³˙ r as do ... 
Phonolite _________________~- do... 
ÜFDhyTy o uc meus cn do... 
J77Cöô˙C%;—ũñ PR do... 
MB. o E EE e Ve do_ ___ 
dstone_——--------—--——-—- do. ... 
Serpentine do... 
Ohle rprrt do- 
Strontium minerals: 
Gross weight „ 
SrzO content 
Sulfur: 
S content of pyrites thousand tons. . 
Byproduct:* 
Of metallurgy - - - ---------- do- 
Of petroleum do- 
Of coal (lignite) gasification. _ _ do 
Total ucc do 
Talc and steat itte 


MINERAL FUELS AND RELATED MATERIALS 


Coal (marketable): 
Anthracite |... thousand tons. . 
Bituminounns 2 LLL coL do- 
Sr yero do- 
/ — ES do... 


See footnotes at end of table. 


1983 


1,002,301 
2,306 
2,008 
1,149 
2,100 

945,932 


5,370 
10,049 
24,524 


39,943 


1984 


253,221 
42,445 


295,666 
246,121 
83,710 


279,831 
5,365 


3,000 
21,088 
169,191 
691.542 
990 


2,267 
287,570 


550 


214,198 
152,829 
170,000 


39,593 


1985 


266,774 
38,835 


305,609 


258,561 
31,140 


10,293 
21,000 
658,863 
849,440 


2,676 
2,160 
1,079 
2,467 
341,193 


550 


1986 


257,108 
25,352 


282,460 


250,374 
22,404 


7,697 
20,000 
794,586 
968,116 


2,614 
2,101 
1,006 
2,403 
455,194 
525 


1,310 
73,914 


5,610 
10,286 
22,425 


38,321 


783 


19875 


28 
88 


+ 


88 888888888888888 


T O9 On CODD 


-+ 


— 


to 
S. m 


co 92 
m 
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Table 1.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987° 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coke, metallurgical ________ thousand tons 8,422 2,842 *3,000 *3,000 3,000 
Gas, natural: Marketed - million cubic feet 188 6,245 9,626 18,554 11,000 
³ͤ“¹ : en ciu 39,622 55,561 54,049 63,869 62,000 
Petroleum 
dee thousand 42-gallon barrels. — 21,693 16, 361 15,217 13,154 14, 000 
Refinery products: 
Liquefied petroleum gases do... 12,597 14,964 13,642 €13,500 13,500 
Naphtha do 18,606 29,109 24,913 28,000 22,000 
Gasoline, motor... --------— do... 47,787 52,350 57,019 250,000 50,000 
Jet fuel do- 16,968 18,160 19,312 18, 000 18,000 
Keros ene do- 1,418 1,860 3,309 2,500 2,000 
Distillate fuel oil do... 74,771 78,067 85, 887 80, 000 80,000 
e fuel oil do— —— 108,391 108,238 94,719 *105,000 100,000 
MEE . PR do— 45,927 28, 420 46, 267 €37,000 36,000 
Refinery fuel and losses do... 10,405 1,112 5,582 7,000 7, 000 
Sl! E do_ _ __ 336,870 326,880 350,710 *336,000 328,500 
*Estimated. Preliminary. ‘Revised. 
Table includes data available through July 31, 1988. 
2Reported figure. 


*Includes jand obtained as a byproduct of feldspar and kaolin production. 


TRADE 


Spain incurred a trade deficit in 1987 of 
nearly $15 billion,? an increase of 150% over 
that of 1986. The deficit in nonenergy raw 
materials increased by about 50% over that 
of 1986, to $920 million. Of that amount, 
approximately 85% consisted of metallifer- 
ous ores and scrap. Nonferrous metals in- 
curred a net outflow of $53 million, while 
iron and steel products enjoyed a trade 


surplus of about $479 million. In trade with 
the EEC, however, iron and steel products 
reflected a negative balance of $245 million. 

Especially significant was that the EEC 
limited to 935,000 tons the volume of ex- 
ports of iron and steel Spain could send to 
other EEC nations, excluding Portugal. 
Shipments to that country could not exceed 
100,000 tons. 


Table 2.— Spain: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals _______________ 
Alkaline-earth metals (?) 
Alumium: 
Ore and concentrate 807 
Oxides and hydroxides |... 16,525 
Ash and residue containing aluminum ae 
Metal including alloys: m 
Unwrought ... .. 208,384 
Semimanufacturess 32,080 
Antimony: 
Ore and concentrate T 
Oxide? .— . 5 
Metal including alloys, all forms 240 
Arsenic: Metal including alloys, all 
C eee ec (2) 
Bismuth: Metal including alloys, all 
forms —— ccn ee Is 2) 


See footnotes at end of table. 


Destinations, 1986 


1986 : 
ne Other (principal) 
1,120 T Portugal 1,118; Tunisia 2. 
42,744 22 i Finland 9,823; Sweden 
137 — France 115; Portugal 22. 
557 317 West Germany 112; Switzerland 51. 
146,388 6,501 Netherlands 91. 118; Italy 14,731; 
Japan 7,830. 
32,124 1,688 France 8,510; Portugal 3,378; Repub- 
lic of Korea 2,776. 
1 Shes All to Portugal. 
8 z3 All to Italy. 
43 et Netherlands 27; France 16. 
NA 
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Table 2.—Spain: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cadmium: Metal including alloys, all 
if cic ecu 
Chromium: 
Ore and concentrate 
Oxides and hydroxides ________- 


Metal including alloys, all forms 
Cobalt: 


Oxides and hydroxides _________ 
Metal including alloys, all form 


Columbium and tantalum: 
Ash and residue containing 
columbium and/or tantalum 
Metal including alloys, all forms, 
tanta 


br rom iier ires 


Oxides and hydroxides |... 
Sulfat 


Ash and residue containing copper .. — 


Metal including alloys: 
Scrap esu sc ee ee, 


Metal including alloys, unwrought 
and partly wrought |... do- 


Iron and steel: 
Iron ore and concentrate: 


cluding roasted pyrite 
thousand tons 


Metal: 


am — an emp cee ee aoe cee am cee am eee — — oe oe — 


Ferromangan ee 


Ferrosilicon nnn 


8 plates, bee 

Occ 
Hoop and strip _ _ do 
Rails and accessories 


Tubos, pipes, fittings 


Castings and forgings, rough 


See footnotes at end of table. 


1985 


14,975 


1,959 
(3) 
996 


1986 


United 
States 


Destinations, 1986 
Other (principal) 


Netherlands 210. 


All to West German 

Switzerland 46; Republic of South 
Africa 34; France 20. 

All to France. 


All to Tunisia. 
West Germany 45; Netherlands 10; 
Italy 8. 


Mainly to West Germany. 
err 23,299; Finland 19,126; Japan 


3, 


Belgium-Luxembourg 1,874; West 
Germany 1,256; United Kingdom 4. 


France s West Germany 439; 
Malaysia 40. 

United Kingdom 1,366; United Arab 
Emirates 98 


Sweden 279; West Germany 98; 
Netherlands 94. 

United 5 17,083; Netherlands 
e eg Ital 3,047. 


Es 2 ,(96; Portugal 
i 612; I ted Kingdom 


All to France. 


Switzerland $7,208; eae Kingdom 
$1,112; Cuba $354 


Netherlands 594; France 508; United 
ingdom 403. 
a a 2; Gabon 1; United Kingdom 


West Germany 692; Belgium-Luxem- 
bourg 453; Sweden 81. 


Italy a Denmark 5,663; Nigeria 


United Kingdom 2,925; West Ger- 
many 2,601; France 1,476. 

Italy 3 8465 West Germany 3,391. 

Netherlands 1,844; Sweden 27 3; Re- 
public of South África 126. 

Italy 953; Japan 882. 

West Germany 2,092; United King- 
dom 636; Netherlands 500. 

Japan 2 704; Sweden 273. 

Netherlands 2,064; Sweden 273. 


India 96; Morocco 91; Turkey 72. 


China 600; West Germany 218. 


U.S.S.R. 184; West Germany 71. 
Syria 17; U.S. S. R. 7; France 2. 


Venezuela 1. 
Portugal 11; Libya 10; China 8. 


U.S. S. R. 67; West Germany 39. 
Italy 4; France 2; West Germany 2. 
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Table 2.—Spain: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Ore and concentrate 


Ash and residue containing lead.. .. - 
Metal including alloys: 
Scrap 


Unwroughht . 
Semimanufactures 


Lithium: Oxides and hydroxides — — — 
esium: Metal including alloys: 


Metal including alloys, all forms 
Mercury 76- pound flask — 


Mod oom Metal including alloys: 


Matte and peine J E iT 


Oxides and hydroxides .. 
Ash and residue containing nickel 


Metal including alloys: 
Scrap s -m 


Unwrought_ - ------------ 


Platinum-group metals: 
Waste and sweepings 
value, thousands 
Metals including alloys, unwrought 
and partly wrought _ ___— do— 


Hare sarih metals including alloys, all 
OME n a e e ee 


Silicon, high-purity .. 
ilver: 
Ore and concentrate? 
value, thousands 
Waste and sweepi do 
Metal including alloys, unwrought 
and partly wroughhgnt do... 


Tin: 
Ore and concentrate 


Ash and residue containing tin 
Metal including alloys: 
ra 


Semimanufactures. |. . 
Titanium: 
Ore and concentrate 
F 
etal inclu oys: 
Scrap 


See footnotes at end of table. 


1985 


40,769 
153 
25,546 


14 
56,016 
121 
e 


40 
2,204 


1986 


42,215 
499 
29,606 


122 


2,231 


United 
States 


Destinations, 1986 
Other (principal) 


United Kingdom 11,704; U.S.S.R. 
9,869; Be Belgium-Luxembourg 9,555. 
Morocco 184; Portugal 154; Australia 


1 
Portugal 21,330; Belgium-Luxem- 
bourg 7,022; France 1,220 


En 2 Portugal 25; United King- 
om 2. 
Italy 9,726; Turkey 5,672; Yugoslavia 
West Germany 125; Italy 31; Portugal 
All to France. 
Do. 

France 627; Netherlands 21. 
France 31; Cuba 2. 
Iraq 1,360; Nigeria 500; Czechoslo- 

vakia 240 


All to Cuba. 
abi Kingdom 5,858; Argentina 


Mainly to Portugal. 


All to Denmark. 
France 22; United Kingdom 22; 
Netherlands 21. 


West Germany 80; France 16. 


Algeria 8; United dom 5. 

Mauritania 67; West Germany 12; 
Italy 10. 

All to France. 


France $717; West Germany $411; 
Argentina $327. 


Republic of South Africa 1; Switzer- 
land 1. 

Mainly to Cuba. 

All to Belgium-Luxembourg. 

United Kingdom $1,834; France $61. 

United Kingdom $5,274; Switzerland 
$1,555; Netherlands $1, 084. 


All to Morocco. 


srr Saat 130; France 43; Portugal 
Panama 269; Italy 5; Nicaragua 3. 


Cuba 123; Portugal 2. 
Canada 306; Japan 256. 


France 22; West Germany 8; Switzer- 
land 1 


All to United Kingdom 17. 
Italy 17; France 2; West Germany 2. 
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Table 2.—Spain: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 ; 
ú HAE sss Other (principal) 
METALS —Continued 
dier, ng * 
and concentrate 714 744 -- West Germany 495; * 115; 
United Kingdom 84 
Metal n nr alloys: 
HIERRO (?) 1 -— Mainly to West Germany. 
Unwrought- 37 (3) = 
Semimanufactures 3 2) -- Mainly to Cuba. 
Uranium and/or thorium: Ore and con- 
centrale ae 108 2 France 98; Mexico 10. 
Vanadium: 
Oxides and hydroxides "- 15 -- All to Andorra. 
AM and residue containing vanadium = 46 46 
Ore and concentrate 119,509 126,443 2a 14% 1% 52,114; Finland 25,888; France 
Oxidee s 2,029 2,197 zc West German 685; y 
Blue powder 829 598 aes. Ws ES Es 596; West Germany 1; Mex- 
Matte _—-—---------------- 144 196 A Netherlands 100; Portugal 72; France 
Ash and residue containing zinc 10,147 2,387 _. West Germany 1,194; Belgium- 
Luxembourg 618; France 896. 
Metal including alloys: 
p zec ertt us — Mainly to Costa Rica. 
Unwrought____________-_- 127,214 94,199 25,473 Netherlands 42,776; China 4,577. 
Semimanufacturess 203 216 PRA Mexico 175; France 46. 
Zirconium: 
Ore and concentrate 300 110 — Portugal 74; Mexico 26. 
Metal including alloys, scrap. — _ — — — 24 SUM 
Other: 
Ores and concentrates... 3 24 _. All to Portugal. 
Oxides and hydroxides ________ _ 40 262 21 United Kingdom 74; Portugal 31; 
Hong Kong 30. 
Ashes and residues 412 731 --  Belgium-Luxembourg 299; United 
om 246; Philippines 132. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
OG eee Po se ke 1,747 2,085 (à West Germany 982; Portugal 272; 
France 236. 
Artificial: 
Corundum ------------—- 709 2,251 95 West Germany 1,406; United King- 
dom 391; Portugal 125. 
Silicon carbide. |... 4,649 3,618 56 United Kingdom ,982; France 874; 
West Germany 441. 
Dust and powder of precious and 
semiprecious stones including 
mamone --. value, thousands $105 $30 $6 Mexico $10; Ireland $6. 
andog and polishing wheels and 
Pe a 8 3,337 3,117 512 France 443; West Germany 309. 
RE crude En oce neta a 189 194 -- Port 181; Morocco 13. 
Barite and witherite 58,957 41,892 -- Italy 14,868; West Germany 11,748; 
Angola 7,621 : 
Boron materials: 
Crude natural borates- - -------- 1,311 637 — pista am 586; West Germany 46; 
erlands 5. 
Elementallll „ (3) Di 
Oxides and acids |... 9 — France 1. 
Cement thousand tons 7,980 5,578 2,134 Algeria 455; Ivory Coast 445. 
"CAREER e a SA NP. ,669 ,969 ae x 1 ,500; Portugal 1,048; Morocco 
Clays, crude: 
rtr 8 29,045 33,258 -— Netherlands 12,594; Portugal 11,459; 
Libya 3,299. 
Chamotte earth... 350 1,493 s MN 5 938: Morocco 200; 
Fuller’s earth nh 2,817 3,337 d Netherlands 1 1,217; Egypt 1,094; Italy 
Kaolin meer 109,218 127,842 -- Italy 41, margin Germany 21,269; 
Unspecified |... 50,150 72,702 " Netherlands 53, 757: France 5,587; 


See footnotes at end of table. 


Portugal 8, 226. 
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Table 2.—Spain: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Cryolite and chiolite . — - - - - -- -- -——- 
Diamond: 
Gem, not set or strung 
value, thousands 


Industrial stones do- 
Diatomite and other infusorial earth _ _ — 


Pear: fluorspar, related materials: 


Fertilizer materials: 
Crude, n. ess 


Pot ass ic 

Unspecified and mixed 
Graphite, natural 
Gypsum and plaster thousand tons. — 
Iodine 


esite, crude — MM 


Mica 
Crude including splittings and waste 
Worked including agglomerated split- 
tings 


Nitrates, crule ~~ - 
Phosphates, crude __________-_-- 
Phosphorus, elemental __________-— 
Pigments, mineral: 
Natural, crude 


5 and eee tOn other 
than diamond: 


Natural _____ value, thousands 

Synthetic do— —— 
Pyrite, unroasted. lll 
Salt and brine... 222. 


ium compounds, n. e. s. 
Carbonate, manufactured. - -----— 


Sulfate, manufactured 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory- grade 


Gravel and crushed rock . 


See footnotes at end of table. 


1985 


1,488 
562,261 
136,216 

42 

2,198 

1 


50 
9,051 


620 
121,858 


10,120 
$176 


$216 
312,087 


893,973 
114,197 


140,947 


435,962 
305,488 
121,470 

33,686 
390,562 
182,879 


1986 


e 
162,888 


1,017 


183,212 


$151 
245210 
511,152 
137,821 


NA 


376,204 
316,966 
184,497 

47,087 
374,982 
269,363 


United 
States 


Destinations, 1986 
Other (principal) 


All to Portugal. 


Belgium-Luxembourg $96; Panama 
$61; France $60. 


Sweden $24 $24; ireland $6. 
Belgium-Luxembourg 2,473; West 
rmany 366; France 310. 


France 2,458; Morocco 120. 
Italy 31 107; Canada 28,037. 
All to Tunisia 


Andorra 340; France 224; Saudi 
Arabia 189. 


NA. 

West Germany 81,310; France 25,446; 
Belgium-Luxembourg 25,295. 

Ireland 1,000; Andorra 17. 

France 106, 841; Italy 76,810; Brazil 


64,300. 
Venezuela 42,525; China 25,006; Alge- 
ria 23,135. 

ded 98; France 22; United Kingdom 


Denmark 186; Sweden 151. 

Switzerland 4; Cuba 1; Turkey 1. 

Italy 48. 

France 2,495; Equatorial Guinea 
2,132; Cameroon 1,053 


All to Saudi Arabia. 
France 4,947; West Germany 1,416; 
unspecified 101,830. 


Cuba 21; Portugal 1. 
Italy 40; West Germany 21; Turkey 


United Kingdom 402; Andorra 2. 
All to Portugal. 


Italy 24; Andorra 10. 
nited Kingdom 1,196; Algeria 800. 
All to Portugal. 


Andorra $30; United Arab Emirates 
29; Panama $28. 

Switzerland $367; France $16. 
Belgium-Luxembourg 190,080; Tur- 
key 90,678; Yugoslavia 21, 906. 

Norway 57, 214; Iceland 56, 990. 


Mox ublic of South Africa 55,763; 
lgium-Luxembourg 20, 183; Ar- 
gentina 18, 098. 


ar. e8 279, rte United Kingdom 
France 12,091. 

France 163 ,925; West Germany 
41,559; United Kingdom 19, 110 

United Kingdom 128, 923; Saudi 
Arabia 2, 200. 

United Kingdom 34, 127; Morocco 
9,450; Andorra 1 292. 

Norway 224,816; Italy 33,606; France 


33,53 
Andorra 235,297; United Kingdom 
20,296; Portugal 8,147. 
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Table 2.—Spain: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985 1986 United Other (principal 


INDUSTRIAL MINERALS —Continued 


Sulfur: 
Elemental: 
Crude ine uci native and by- 
Lach p IEEE 145 425 eats France 341; N 52: Portugal 32. 
Colloidal, precipitated, sublimed — 34 76 E All to France 
Dioxide. ------------------ | 168 55 —— All to Po 
Sulfuric acid... 2. 182,661 482,245 63,609 540. Belgium- Luxembourg 
Talc, steatite, soapstone, pyrophyllite 31,197 32,911 "e um- Luxembo 20,399; United 
dom 4, 835; Italy 3, 206. 
Vermiculite, perlite, chlor ite 407 608 -- West armany 403; Algeria 150; Aus- 
tria 24. 
Other: 
Crudà-- ncc ee 110,541 748,605 1,804 Ec um-Luxembourg 293,879; 
ce 169,074; West Germany 
Slag and dross, not metal- bearing 205,195 115,878 2,025 Parit 67, 627; Portugal 42,540. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 199 1,553 -- Portugal 1,282; Andorra 184; United 
Kingdom 79. 
Carbon: 
Carbon black k 17, 857 16,420 T dis : nie West Germany 5,406; 
y 
Gas carbon n 4,583 6,965 213 Morocco 3, 544; Israel 2,110. 
Anthracite.________________ 4,974 28 oes Portugal 25; Cameroon 3. 
Bituminouunsss 1 37 -- Italy 23; Andorra 12. 
Briquets of anthracite and bituminous 
%%% onn nadie à 1 _. All to West Germany. 
Cokeandsemicoke. a 11,107 26,133 ran Sweden 8,556; West 8 7,545; . 
Portugal 4, 990. 
Peat including briquets and litter 229 56 — All to Portugal. 
etroleum ery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels — 1,077 2,075 TM oir a Netherlands 539; Sene- 
Gasoline do— 17,409 26,092 9,718 Netherlands 4,897; France 3,491. 
Mineral jelly and wa g do— 90 96 (3) na A Tonny 46; Netherlands 21; 
ortugal 
Kerosene and jet fuel |... do... 5,701 12,030 1,978 Netherlands 4,644; Nigeria 1,538. 
Distillate fuel oil |... do— —— 5,709 8,218 1,069 N etherlands 1,733; Mauritania 985; 
Lubricants _ do- 2, 560 3,284 128 France 1 682; Italy 617; India 159. 
Residual fuel oil do— 41,699 53, 683 3,927 Netherlands 15, D 00; United Kingdom 
Bitumen and other residues do- 4,112 2471 46 Algeria 492; Italy 318; France 259. 
Bituminous mixtures do. _ 412 153 546 da wi 8; Libya 52. 
Petroleum cke do— 13 35 -. USSR. 17; Italy 16 Portugal 1. 
NA Not available. 
iTable prepared by Jozef Plachy. 
WLess than 1/2 unit. 


*May include other precious metals. 
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Table 3.—Spain: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkali and alkaline-earth metals: 
Alkali metals 


Alkaline-earth metals 
Aluminum: 
Ore and concentrate 
thousand tons 
Oxides and hydroxides |... 


Ash and residue containing aluminum 


pires including alloys: 


Unwrou ght 
Semimanufactures 


Antimony: 
Ore and concentrate 
Oxides-.— 8 


Metal including alloys, all forms .... 


Arsenic: 
Oxides and acid 
Metal including alloys, all form 
Beryllium: Metal including alloys, all 
ö§Ü⁰˙ĩ m 
Bismuth: 
Oxides and hydroxides — 
Metal including alloys, all forme 


Cadmium: Metal including alloys, all 
forms eu ⅛m m Lr d 


Chromium: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys, all form 


Cobalt: 
Ore and concentrate ___—-----—- 


Metal including alloys, all forme 


Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) 
Tantalum _________________ 


Copper: 
Gre and concentrate 


Ash and residue containing copper 
Metal including alloys: 
Scrap --------------——- 


Unwrought ------------- 
Semimanufactures 
Germanium: Metal including alloys, all 
forms noL er Fe ts ie 
Gold: 
Waste and sweepings 
value, thousands 
Metal including alloys, unwrought 
and partly wroug hlt do 


See footnotes at end of table. 


1985 


79,042 
298 


125,818 
3,126 
542 

164 
42,041 
31,112 


51,325 
36,379 


(7) 
$148,330 


$15,644 


1986 


48 
1,431 
22,302 
17,028 


19,133 
21,814 
42,287 


630 
273 


92 


92,194 
349 

40 

113 
197 


2 
18 


249, 641 
2,217 
527 
1.081 
44,342 
29,984 
51,759 
63,239 


(7) 
$26,912 


$35,090 


United 
States 


Sources, 1986 
Other (principal) 


irs Germany 53; France 17; Italy 
France 20; Canada 17; U.S.S.R. 10. 


Guinea 1,353; Guyana 29; China 27. 

France 11,000; West Germany 6,853; 
United Kingdom 3,379. 

West Germany 4, 651; Austria 3,408; 
Italy 2,132. 


United dom 7,751; France 6,282; 
Port : ,094. 

Iceland 992: Romania 3,455; West 
Germany 3, 149. 

West Garman 50% 9,236; Italy 6,235; 
France 5 


Thailand 353; Peru 162; Morocco 98. 

France 97; United Kingdom 61; 
Belgium-Luxembourg 59. 

China 70; Thailand 39; United King- 
dom 23. 


France 110; Belgium-Luxembourg 72. 


Belgium-Luxembourg 34; United 
ingdom 31; Mexico 7. 


West Germany 53; Belgium-Luxem- 
bourg 38; Yugoslavia 1. 


Albania 43,419; Republic of South 
Africa 21, 173; Turkey 16,000. 
West Germany 267; China 40; United 


dom 23. 
West Germany 22; West Germany 15; 
Sweden 2. 


All from West Germany. 

Belgium-Luxembourg 51; Canada 21; 
Finland 15. 

ba Germany 53; Zaire 50; Finland 


Mainly from West Germany. 
Netherlands 9. 


Papua New Guinea 80,631; Mexico 
55,617; Morocco 54,640. 


France 612; Italy 503; Portugal 348. 

West Germany 214; Norway 131; 
Italy 118. 

France 777; Portugal 253; Hungary 


Brazil 26,680; Cuba 1,505. 

irr 10,342; United Kingdom 

Chile 30,076; Belgium-Luxembourg 
12, 281; Iran 2,494. 


France 15, 381; Italy 14,267; Nether- 
lands 9 ,002. 


Switzerland $23,435; France $2,718; 
Netherlands $330. 


Switzerland $14,748; Sweden $4,397; 
France $3,977. 
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Table 3.—Spain: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
d United Other (principal) 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate: 
uding roasted pyrite 
thousand tons 5,023 4,287 3) E: Und Australia 737; Vene- 
zuela 491. 
T ai roasted... do____ we 120 -— All from Belgium-Luxembourg. 
e 
DLE aM 0- -—— 6,146 4,842 648 United Kingdom 1,750; France 932. 
Pig i 1 cast iron, related mate- 
MM M a ath ae 177,624 206,523 115 Brazil 70,944; Malaysia 32,234; Re- 
public of South Africa 23,653. 
Ferroalloys: i 
Ferrochromium ........ 46,615 71,373 28 Republic of South Africa 46,290; Fin- 
land 13,483; Zimbabwe 3,392. 
Ferromanganese. ...... 1,260 6,636 e Republic of South Africa 4,336; 
| rance 2,152; West Germany 123. 
Ferromolybdenum --—— 162 109 — Be rium-Luxembourg 50; United 
om 39; Austria 15. 
Ferronickel |... 7,908 24,851 ix Dominican Republic 6,999; France 
6,382; New edonia 5, 
Ferrosilicochromium ~- _ _ _ — 1,691 1,620 __ Zimbabwe 1,571; Yugoslavia 25; 
France 23. 
Ferrosilicomanganese 1.516 1.393 Republic of South Africa 8,142; Portu- 
8,000; Yugoslavia 250. 
Ferrosilicon. ____.—___ _ 5,299 11,998 NES Norway 4,195; Yugoslavia 2,698; 
France 2,470. 
Silicon metall 65 17 SERE West Germany 7; Netherlands 6; Nor- 
way 3. 
Unspecified 3,479 10,841 384 Nc owe 63; West Germany 1,204; 
Steel, primary form 669,407 1. 286, 895 13,423 West Germany 328, 451; France 
W324 606; Netherlands 208,022. 
Semimanufactures: 
Bars, rods, angles, shapes, 
(ONS uoo orcum 145,391 226,112 209 West Germany pd France 44,668; 
United Kingdom 35 
Universals, plates, sheets _ 469,288 864,578 1518 West Germany 273, 004 France 
985 fig "Belzium-Duseémbourg 
Hoop and strip - dd : 81,564 128,182 85 - 519555 66,995; France 21, 587; 
| y 
Rails and accessories 1,484 3,439 au Belgi um-Luxembourg 1,537; United 
ingdom 527; Austria 416. 
Wire _—--—----------—-- 12,152 23,845 79 Belgium-Luxembourg 9,593; France 
4,447; Netherlands 2,339. 
Tubes, pipes, fittings |... 41,429 90,841 8,617 Be 12 972 West Germany 18,527; 
Castings and forgings, rough 1.711 2,487 78 Italy 492; France 510; West Ger- 
many 207. 
Lead: 
Ore and concentrate 66,862 50,320 M Canada 14,824; ees re South 
Africa 14,186; Ital A5 155 
GY V AAA 20 33 we ui Germany 21; nated Kingdom 
Ash and residue containing lead. _ .. — 16,041 7,493 14 Belgium-Luxembourg 2,575; Italy 
2,350; Canada 1,601. 
Metal including alloys: 
Serap nd o AAA 784 44 15 United Kingdom 16; France 5. 
Unwrought 3,663 8,902 a pede 164; France 3, 336; Nether- 
an 
Semimanufactures 174 149 51 * 34; West Germany 28; Italy 
Lithium: 
Oxides and hydroxides 140 95 59 Yugoslavia 20; U. S. S. R. 10. 
Metal including alloys, all forms 3) 3) -— Mainly from United Kingdom. 
esium: Metal including alloys: 
| MN 7 4 Dr All from France. 
Unwroughgntk1e..! --- 1,505 2,390 1,477 Norway 526; France 254. 
Semimanufactures 66 31 3 West Germany 16; Belgium-Luxem- 
bourg 9. 
Ore and concentrate, metallurgical- 
C ³ðÄAA 299,032 244,300 ee Me CT ee Ghana 33,115; Austra- 
ia 
Oxide 757 1,471 4 Belgium-Luzembourg 558; Ireland 
Metal including alloys, all forms 466 676 184 United Kingdom 240; France 188. 


See footnotes at end of table. 


792 


MINERALS YEARBOOK, 1987 


Table 3.—Spain: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Mercur ------ 76 pound flasks . 


gr chen po 

and concentrate 
Oxides and hydroxides ________ _ 
Metal including alloys: 


Nickel: 
Matte and sp eis 


Oxides and hydroxides --------- 
Ash and residue Containing nickel __ 
Metal oi alloys: 


open JFF 
Semimanufactures 


Platinum: group metals: 
Waste and sweepings 
value, thousands. .. 


Metals including alloys, unwrought 
and partly wrought . __—— do— 


Rare earth metals including alloys, all 


forms 
Rhenium: Metal including alloys, all 
forma 1-5 ee a RIS 
Selenium, elementaaalall 


Silicon, high-purity |... — _ 
Silver: 
Ore and concentrate* 
value, thousands 


Waste and sweepingss do— 
Metal including alloys, un wrought 
and partly wrought |... Oc 


Tellurium, elementaal!l 
Tellurium, elemental and arsenic _ _ _ _ _ 
Tin: 


Ore and concentrate 


Ash and residue containing tin 
air including alloys: 


Titanium: 
Ore and concentrate 


iur. ores 
ides and hydroxides . 
Metal including alloys: 
G» A LIES 
Unwrou ght 
Semimanufacturess 


See footnotes at end of table. 


1985 


$3,127 


473 


1986 


5,236 
2 


United 
States 


$469 


Sources, 1986 
Other (principal) 


Qi asia 261; China 145; U.S.S.R. 


Chile 3,375; United Kingdom 898. 
All from Belgium-Luxembourg. 


All from West Germany. 
United om 1. 
Austria 9; West Germany 5. 


eee 836; Norway 229; Australia 


Canada 13; Belgium-Luxembourg 3. 
France 89; West Germany 67. 


a 10; Republic eo South Africa 

; Uni 

Canada 1,554; 88. R. 1,546; 
Zimbabwe 567. 

West Germany 395; recen 97; 
United Kingdom 87 


United Kingdom $1,198; Costa Rica 
$875; Mexico $694. 


United Kingdom $3,739; Republic of 
South Africa $1,766; Franc $1,647. 


United Kingdom 26; Brazil 6. 


Mainly from Netherlands. 
United Kingdom 35; Canada 22; 
Switzerland 11. 


Papua New Guinea $24,759; Mexico 
2,614; Republic of South Africa 


$1, 
Panama $11 194; Switzerland $578; 
Peru 


United Kingdom $8,308; Sweden 
$1,269; France $5,686. 


Sweden 10; China 3; Peru 2. 
chines: 1,088; Zaire 1,014; Thailand 


United N 177; Italy 45; West 
Germany 27 


United Ee 923; Netherlands 
409; West Germany 122 

United Kingdom 69; est Germany 
46; Portugal 30. 


Australia 84,160; Malaysia 19,068; 
Republic of South Africa 2,623. 
West Germany 310; France 283; 
Belgium-Luxembourg 235. 


France 221. 

United Kingdom 72; Austria 70. 

United Kingdom 336; France 212; 
West Germany 194. 


All from West Germany. 


West Germany 8; France 1. 

France 3; West Germany 1. 

West Germany 15; Austria 7; unspeci- 
fied 42. 
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Table 3.—Spain: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á ue Other (principal) 
METALS —Continued 
Uranium and/or thorium: 
and concentrate 21 41 ~~ Morocco 24; Austria 23. 
Metal Sous alloys, all forms: 
FVP 3) à -- All from West Germany. 
Thorium CCC m (* -— All from United Kingdom. 
anadium: 
Oxides and hydroxides . 145 117 à ae of South oo 70; Nether- 
; Metal including alloys, unwrought .. — 8 (?) __ All from West Gerinany: 
inc: 
Ore and concentrate 84,950 84,615 T Heind 16,111; Peru 9,914; Canada 
Oxides -—_----------------- 412 706 —— Portugal 319; West Germany 310 
France 41. 
Blue poẽder!k!-‚ 77 176 1 b ie 1 y 166; Belgium-Luxem- 
urg 8. 
MallB. on nato iecur 8,018 3,127 184 France 1,352; West Germany 600; 
ria 355. 
Ash and residue containing zinc. — — — 2,294 6,131 40 be GR Any 2,892; France 1,850; 
y 908. 
Metal including alloys: 
%%% AA LE E 252 1,826 -- France 1,116; United Kingdom 84; 
Belgium-Luxembo e d 
Unwrought_ ------------- 1,730 7,174 -- Belgium-Luxembourg 144; France 
1,930; Netherlands 1 277. 
Semimanufactures 721 730 West German 334; Belgium-Luxem- 
bourg 279; nited Kingdom 50. 
Zirconium: 
Ore and concentrate 87,210 25,813 5 Republic of South Africa 14,738; Aus- 
tralia 11,004; United Kingdom 40. 
Metal inciuding p aov 
nwroug nt. * 2 -- All from West Germany. 
-— Semimanufactures - 1 1 @) Mainly from France. 
er: 
Ores and concentrates... 3) 4 -- Australia 3; Morocco 1. 
Oxides and hydroxides 98 207 (2) France 83; Belgium Luxembourg 63; 
United Kingdom 35 
Ashes and residues 6,461 6,312 17 Italy 4,395; West Germany 1,529; 
Australia 235. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
Bip netu Sac e 1,763 2,890 10 Greece 1,341; Italy 1,044; France 253. 
Artificial: 
Corundum -~ -—----------- 5,589 5,142 59 Austria 1,448; France 1,424; West 
Germany 1,350. 
Silicon carbide... ~~. __ _ 2,450 2,620 (3) ibn 5 1,100; Norway 533; 
y 335. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $4,111 $4,904 $815 Ireland $3,704; West Germany $140. 
Srinding and polishing wheels and 
be OIA aha actin haat EON ae 1,546 3,831 14 bet nes mag 1,277; France 1,009; 
Asbestos, crulle9 -- 88,022 43,874 146 nes B ms Zimbabwe 15,577; 
: y 4 
Barite and wither ite 261 1,288 _. Sweden $20; France 203; Morocco 96. 
Boron materials: 
Crude natural borates 78,288 99,510 36,297 Turkey 63,175; United Kingdom 21. 
Elemental à (3) (3) 
Oxides and acid 390 448 -- Italy 257; France 144; Belgium- 
Luxembourg 22. 
Brom ines 165 45 —— Israel 37; France 8. 
Cement. e aes 5,443 76,115 4 168 61 „003; Morocco 4,309; France 
/. --.- m1. A 9,818 12,788 E France 12,541; West Germany 169; 
Belgium-Luxembourg 67. 
Clays, crude: 
Rente 81,918 27,361 1,891 Morocco 18, 919; Greece 3,730. 
otte earth. ____.________ 394 5,951 1.878 France 3, est Germany 106. 
Fuller’s earth nnn 19 2,978 113 West Gormary 1,298; Belgium- 
Luxembourg 1 077. 
Kaolin -—-—--------------——- 188,449 177,780 15,130 United Kingdom 139, 496; France 
17,728; West Germany 4,814. 
Unspecified ~- —- -—----------- 22,946 21,481 116 United Kingdom 11,916; France 


See footnotes at end of table. 


8,021; West Germany 847. 
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Table 3.—Spain: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
"S oaa Other (principal) 
INDUSTRIAL MINERALS —Continued 
Tryo ite and chiolite . - - -—-—-------—- 75 690 poke Denmark 680; France 10. 
ond: 
Gem, not set or rung 
value, thousands $25,136 $6,283 _.  Belgium-Luxembourg $5,235; Nether- 
lands $458; Israel $319. 
Industrial stones do... $1,823 $1,382 $8 Zaire $525; Belgium-Luxembourg 
$243; Ghana $193. 
Diatomite and other infusorial earth .. _ — 2,142 3,355 1,013 France 1,934; Iceland 245. 
Fel ; fluorspar, related materials: 
Fe dsper oce n iR ete om E 18,403 19,830 a France 18,373; West Germany 655; 
Portugal 260. 
Fluorppa rr: 158 44 -— France 43; West Germany 1. 
l ĩͤ EAR 1.672 2, 416 2 one da 1, 512: Norway 855; France 
Fertilizer materials: 
6:01.66 — llo nli 851 1,568 34 ee anes 1,030; France 254; Italy 
Manufactured: l 
Ammon ia 705,395 782,114 78,340 U.S.S.R. 263,557; Libya 63,103. 
Nitrogenounss 106,315 599,926 (?) Italy 113, 947; Netherlands 99,687; 
Libya 88, 793. 
Phosphatic ___._________- 8,867 55,624 13,941 Israel 20,307 ; Tunisia 11,669. 
Potassic. ____._____-__ - 1,790 12,643 87 Israel 8,747; United Kingdom 1,553; 
Jordan 1,500. 
Unspecified and mixed 49,858 291,056 78,184 bi aoe 52,989; Morocco 
Graphite, natural 2,519 3,993 -. Mexico 995; China 910; West Ger- 
many 
Gypsum and plasternr _-- 19,056 30,985 33 Morocco 30,2 30,289; United Kingdom 427; 
n ⁰ 215 228 -— Japan 27; Chile 1; unspecified 200. 
Kyanite and related materials 3,327 5,284 451 Republic of South Africa 3,400; 
ce 814. 
LiM@ 2 ence ce soe wee eee E 330 404 ae ers Germany 310; France 62; Japan 
esium compounds: 
esite, crude... -.- 26 TN United Kingdom 4; Austria 1. 
Oxides and hydroxides 66,982 62,480 151 Greece 21,185; Italy 12,804; North 
Korea 6,605. 
Other ——Ó—À 212 264 mus All from France. 
ca: 
Crude including splittings and waste 4,002 2,602 3 cree 657; India 461; Sweden 
Worked including agglomerated split- l 
SINGS EEE E a ei 142 528 73 West Germany 319; France 56; 
Belgium-Luxembourg 36. 
Nitrates, crule 24,056 25,050 RM All from Chile. 
hates, crude ...... thousand tons 2,115 8,701 -- Morocco 3,116; Senegal 210; Togo 91. 
Phosphorus, elemental |... v 302 Canada 172; West Germany 39; 
U.S.S.R. 34. 
Pigments, mineral: 
Natural, erule 314 231 fe West Germany 141; United Kingdom 
36; France 29. 
Iron oxides and hydroxides, processed 5,896 6,231 7 v „ 4,814; France 656; 
y 435. 
Precious and oS i a stones other 
ond: 
Natural value, thousands  .. $5,832 $3,740 $9 Thailand $1645; India $508; West 
rmany 1 
Synthetic do- $5,193 $5,958 $696 Ireland $1,236; Switzerland $1,195; 
Repbublic of Korea $1,134. 
ite, unroasted. — - - - ---------- 356 253 — France 141; Italy 112. 
Salt and brine —— _— thousand tons 619 5,155 4 rem um-Luxembourg 4,001; United 
dom 531; Netherlands 516. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 143 403 (3) France 401; United Kingdom 1. 
Sulfate, manufactured _________ 386 NA 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 147,945 164,181 320 295850 51,296; Italy 41,607; Finland 
Worked________________ 7,736 14,570 21 Portugal 7,280; Italy 5,502; France 


See footnotes at end of table. 
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Table 3.—Spain: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| | Sources, 1986 
Commodi 1985 1986 ; 
ty ee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory- grade 9,865 12,263 -—- France 6,152; Belgium-Luxembourg 
5,563; Norway 248. 
Gravel and crushed rocakkkk k 46,082 60,484 ae Morocco 44,679; France 14,553; 
United Kingdom 756. 
Quartz and quartzite. - - - ---—---- 7,849 2,501 4 Sweden 1,115; West Germany 798; 
Belgium-Luxembourg 341. 
Sand other than metal- bearing 55,143 40,472 94 France 24,941; Morocco 12,932; West 
Germany 1,094. 
Sulfur: 
Elemental: 
Crude including native and by- 
product. - ------------- 71,254 43,079 — France 41,650; West Germany 1,360; 
Portugal 68. 

Colloidal, precipitated, sublimes — 60 37 (2) West Germany 26; France 11. 
Dioxide. ___________- ~~ _- 23 8 _. Turkey 2; Belgium-Luxembourg 1. 
Sulfuric acid... ~~~ ~~~ 6,147 35,744 _. Italy 15,615; United Kingdom 12,885; 

France 6,083. 
Talc, steatite, soapstone, pyrophyllite 11,682 13,662 197 France 9,201; oe gum ures 
1,363; aed 352. 
Vermiculite, perlite, chlor ite 41,156 16,909 --— Turkey 7,930; U.S.S.R. 6,396; Repub- 
lic of South Africa 2,427. 
Other: 
Gruesse ceuw 20,073 21,823 1,077 ATN 5,400; Norway 3,348; Italy 
Slag and dross, not metal- bearing 3,194 5,073 2,550 France 1,715; West Germany 665. 
MINERAL FUELS AND RELATED 
MATERIALS 
. and bitumen, natural 514 702 578 United Kingdom 121; France 2. 
n: 
Carbon black 3 3,873 5,155 148 France 2,597; West Germany 1,106; 
Netherlands 1,069. 
Gas carbon 22222 22-2 17,608 17,597 263 France 14,014; Portugal 531; West 
Germany 495. 
Anthracite- thousand tons 6 28 REM All from Republic South Africa. 
Bituminouss do— 8,412 8,687 2.220 Republic of South Africa 4, 051; 
ustralia 1,738. 
Briquets of anthracite and bituminous 
cal... ee do... 3) à _. All from Italy. 
Lignite including briquets do- 140 146 East Germany 144; France 2. 
Coke and semicoke. .. do... 214 198 46 Poland 51; France 31. 
Gas, natural: 
Gaseous _____ million cubic feet 3) Q3) — All from Italy. 
Liquefi ed thousand tons 1.909 1,987 -— Algeria 1,123; Libya 837. 
Peat including briquets and litter 50,000 49,090 HM West Germany 40,363; Netherlands 
5,458; United Kingdom 1,678. 
Petroleum: 
Crude. thousand 42-gallon barrels. .. 819,436 325,745 ue ere 64,025; Libya 48,596; Iraq 
Refinery products: 
Liquefied petroleum gas 
do- 10,499 8,547 3) France a United Kingdom 1,404; 
eria 377. 
Gasoline do— 12,911 17,271 3) Libya 4,755; Italy 1,785; Iraq 1,592. 
Mineral jelly and wax do- 81 48 3 Portugal aaa 9; United 
om 7. 

Kerosene and jet fuel do- 291 573 6 Italy ; Portugal 157; Ivory Coast 

Distillate fuel oil do... 8,484 11,472 3,737 U. S. S. R. 1,015; Italy 978. 

Lubricants do— 629 531 175 France 151; Belgium-Luxembourg 51. 

Residual fuel oil _ ___— do_ __— 13,170 12,536 1,225 Saudi Arabia 1,770; Netherlands 722; 

bunkers 2,100. 
Bitumen and other residues 
do... 85 59 (3) France 43; Portugal 15. 
Bituminous mixtures... do- 29 12 à Wert Germany 3; United Kingdom 3; 
ance 2. 

Petroleum coke |... do— 4,581 9,571 9,091 um Kingdom 418; West Germany 
NA Not available. 
1Table prepared by Jozef Plachy. 
Wess than 1/2 unit. 


May include other precious metals. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Management at Aluminio 
Espanol S.A. (INESPAL), state-owned alu- 
minum producer, curtailed operations at 
San Ciprian, the largest aluminum plant in 
Spain. Situated on the northwestern coast 
of the country, the facility incurred a 3-day 
wildcat strike by workers to protest the 
loading of toxic chemicals on the premises, 
despite an appeal by management to labor 
to stay on the job to maintain the potlines. 
Consequently, potline temperatures drop- 
ped below those levels at which aluminum 
could be recovered, and all 512 pots along 
with the 2 potlines were damaged. Report- 
edly, repairs to the 180,000-ton-per-year 
electrolytic production facility would re- 
quire a $172 million expenditure and a 6- 
month completion time. To offset output 
losses, INESPAL began to import 6,000 tons 
per month of aluminum to meet contractual 
obligations. Costs of the damage were offset, 
in part, by the dismissal of more than 100 
workers who failed to return to work in 
time to save the pots. 

Copper.—In December 1987, RTM signed 
an agreement with various socialist trade 
unions and the Andalusian Government not 
to close the Huelva copper mines in south- 
ern Spain in 1988. Production was halted 
there earlier in 1987 as a result of the high 
cost of extracting copper from low-grade 
ores and RTM's consequent inability to 
repay $152 million in debt to its bankers. 

RTM agreed to operate the Huelva facili- 
ties on a care-and-maintenance basis until 
yearend 1988. At that time, the company 
would reopen and run the mines at a low 
output, provided that the 3-month forward 
price for copper on the London Metal Ex- 
change equaled or exceeded $793.18 per ton 
for a 3-month period. In addition, workers 
would continue to receive full salary in 
1988, with those 55 years of age or older 
offered the option of early retirement. 

However, in light of the drop in annual 
copper mine production from 61,000 tons in 
1985 to 51,084 tons in 1986 and to approxi- 
mately 15,000 tons in 1987, RTM was ex- 
pected to shift the focus of its operations at 
Huelva from mining to smelting ore receiv- 
ed from the Neves-Corvo copper mine in 
Portugal, in which RTM’s parent company, 
RTZ Corp. PLC, has a 49% interest. RTM is 
itself owned 49% by RTZ and 51% by the 


Spanish Government. 

In a move to reduce expenses, Centrime- 
tal, a foundry near Bilbao in northern 
Spain, concluded a deal with Inductotherm 
Europe (Droitwich, United Kingdom) for an 
induction melting plant in late 1987. The 
plant was to consist of four Duraline tilting 
furnaces with a 500-kilogram capacity, pow- 
ered by a 350-kilowatt, 100-hertz inverter. 
The new equipment could melt copper and 
copper alloys utilizing less time and energy 
than the oil-fired furnaces that the induc- 
tion furnaces would replace. 

Ferroalloys.—In March, Ferroaleaciones 
y Electrometales (Fyesa) reopened its San- 
tander facility on the northern Spanish 
coast, after suspending operations for 3 
months to restructure its sales and distribu- 
tion activities. Although expected plant out- 
put at 50% of full capacity was to equal the 
40,000 tons of silicomanganese and 30,000 
tons of high carbon ferromanganese pro- 
duced in 1985 and 1986 together, output was 
marketed only to domestic consumers in 
1987. Concomitantly, Fyesa sought to cut its 
work force from 294 to 150. The company 
was said to be approaching the problem by 
offering either early retirement to its older 
workers or bonuses to redundant employees 
who resigned. | 

The restructuring at Fyesa was reflective 
of the general situation facing Spain's fer- 
roalloys industry. High labor and energy 
expenditures severely diminished the abili- 
ty of many of the country's producers to 
compete efficiently against low-cost ferroal- 
loy makers such as Brazil and Venezuela. 
The situation was further exacerbated by 
EEC provisions enjoining the Spanish Gov- 
ernment from subsidizing the industry. As a 
result, the country's ferroalloy producers 
began negotiations with the Spanish Gov- 
ernment to identify alternative remedies 
that included furnace closure. It was ex- 
pected that the restructuring process would 
be modeled closely on the rationalization 
and reduction undertaken by the steel in- 
dustry the previous year. 

Iron and Steel.—Negotiations between 
the Spanish steel producers and state offi- 
cials resulted in a restructuring package 
approved by the Spanish Government. The 
package stipulated cuts of 4 million tons in 
steel productive capacity in 1987-88. Of 
those reductions, 3.3 million tons was man- 
dated by Spain's EEC accession agreement. 
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As an incentive to meet the capacity goals, 
the Spanish Government offered $1.8 billion 
to strengthen the financial position of the 
steel industry, generally, and to soften the 
effects of layoffs at Acenor, AHV, ENSIDE- 
SA, and Forjas y Aceros de Reinosa S.A. 
(Forasa), specifically. 

Acenor's SA Echevarria subsidiary over- 
hauled its Forjas Basural works. Production 
of bar-in-coil at that facility was terminated 
and transferred to Forjas Alavesas. Al- 
though specific numbers were not ascertain- 
ed, layoffs were considered probable and 
proportionate to the $237.8 million allo- 
cated by the Spanish Government for the 
purpose of downsizing operations. At the 
same time, the company intended to empha- 
size production of medium-size special steel 
bars, and it invested $24.2 million in im- 
proving Basurai's six-strand continuous 
caster. 

AHV closed its bar mill and reduced 
sinter operations at Sestao, leaving the 
company to center its production on flat- 
rolled products. The closures resulted in 
work force reductions of 1,800. An addition- 
al 1,800 workers were scheduled to be off- 
ered either early retirement or redundancy 
pay. Reportedly, the company would not 
pursue reduced output of its flat-rolled 
products because demand for those items 
exceeded current supply and was expected 
to exceed supply in the foreseeable future. 
Further, the situation created potential dis- 
placement of AHV output by imports. 

ENSIDESA temporarily closed its rein- 
forcing bar operation at the Verina works, 
with a view toward permanent closure by 
yearend 1987. A shutdown of the 250,000- 
ton-per-year rebar mill would involve a loss 
of 300 jobs and would mark ENSIDESA's 
withdrawal from rebar production, leaving 
it to produce wire rod, of which it is capable 
of producing 480,000 tons annually. Private 
long products companies, minimills, and 
independent steel producers welcomed the 
shutdown as an important step in eliminat- 
ing overcapacity in the steel products sec- 
tor ENSIDESA was eligible for subsidies 
and was expected to garner as much as 
$554.8 million of the official aid earmarked 
for the Spanish steel industry. 

Forasa, Acenor's chief competitor in spe- 
cial steel and forging production, restruc- 
tured its operations by eliminating 463 jobs 
at its Reinosa facility in northern Spain. Of 
the remaining 1,713 positions, an additional 
402 were scheduled to be cut. No plans were 
announced regarding reduction of the then- 
current annual capacity of 150,000 tons. 
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Concurrent with the downscaling of its 
labor force, Forasa received $63.9 million in 
Government aid that would assist in re- 
structuring the company’s debt burden. 

Among the three big minimill works par- 
ticipating in the rationalization plan, 
Siderürgica Sevillana (Riva Group) propos- 
ed the closure of the Dos Hermanas works 
of its subsidiary, Sidesur. The plant has a 
mill with an annual capacity of 971,000 tons 
of rebars and angles. 

Consistent with its aim of scrapping 1.6 
million tons of rolled products, Celsa plan- 
ned to close the Sidegasa works as well as 
its rolling mill at its Castellbisball plant. 
Closure of those facilities would yield $69.2 
million in Government aid that would work 
to reduce company debts of $96.7 million. 

Orbegoz, the third minimill, proposed clo- 
sure of the Lezo plant operated by its 
subsidiary Aceros Corrugados and a rolling 
mill at its Zumarraga works. The shut- 
downs would leave the works with a single 
electric furnace, two rolling mills, and one 
wire works. Annual productive capacity of 
raw Steel would be reduced by 523,000 tons 
and rolled products by 383,000 tons. The 
closures were expected to net Orbegoz $85.8 
million to be used, in part, to compensate 
laid-off workers. 

Apart from the incentives it offered the 
steel industry to curb its productive capaci- 
ty, the Spanish Government continued to 
invoke a “safeguard clause" within its 
agreement with the EEC, allowing Spain to 
impose ceilings on imported hot- and cold- 
rolled coil, hot-dipped galvanized sheet, and 
wire rod. The Government also restricted 
imports of hot-rolled coil from non-EEC 
nations by curtailing import licenses. Im- 
ports of hot-rolled coil from the U.S.S.R. 
were to be reduced from 25,000 tons to 4,000 
tons. Elimination of an expected 20,000 tons 
from Canada and 35,000 tons from Turkey 
were under consideration. Motivating these 
actions were the fears of Spanish steel 
producers that the imports would displace 
domestically produced products. An addi- 
tional source of concern was the possibility 
that EEC producers, whose exports were 
restricted under the safeguard clause, could 
attempt to penetrate the Spanish market 
via non-EEC market economy countries, a 
further detriment to domestic producers. 

Lead.—Compania La Cruz S.A., the Span- 
ish lead producer, closed indefinitely its 
smelter at Linares, about 200 kilometers 
north of the Spanish port city of Málaga. 
Production at the 50,000-ton-per-year plant 
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was suspended as a result of the company's 
financial difficulties. Expecting to receive a 
sizable percentage of lead concentrate from 
the Aznalcollar Mine in southeastern 
Spain, La Cruz had invested in smelter 
modifications to handle the dirty concen- 
trates of Aznalcollar. However, Sociedad 
Andalusa de Piritas S.A. (Apirsa), Aznalcol- 
lar's operator, contracted its entire annual 
output of 40,000 tons to Mark Rich, a 
competitor and trader in the lead market. 
Consequently, La Cruz had an insufficient 
supply of concentrates to sustain smelter 
production and was not able to recover its 
capital outlay. In addition, the prohibitive 
freight charges tied to the inland location of 
the Linares smelter, supply shortages, and 
attendant price inflation of foreign lead 
concentrates made importation of the mate- 
rial infeasible. Except for the small staff 
required to maintain equipment, nearly 350 
employees were laid off as a result of the 
closure, and it was not expected that the 
facility would resume operations. 

Mercury.—MAY ASA discovered a mercu- 
ry deposit able to produce 135,000 flasks of 
mercury. Exploitable reserves amounted to 
21,000 tons. The new mine, situated at 
Almadén in southern Spain, will replace 
the company's depleted ore body at the 
same site and will increase the country's 
mercury reserves to 2.2 million flasks. 

The new facility, expected to begin pro- 
duction in approximately 3 years, contains 
ore with a relatively high mercury content 
of 20.5%, an amount sufficient to reduce 
extraction costs by more than one-half. 
Compared with expenditures of $190 per 
flask at the company's opencast Entredicho 
Mine and $300 per flask at its old Almadén 
operation, costs at the new mine should 
average $87 per flask. It was expected that 
reduced production costs would result in a 
commensurate price drop from $300 per 
flask for MAY ASA's mercury. Set in agree- 
ment with Algeria's Entreprise Nationale 
des Non-ferreux et Substances Utiles 
(ENOF) during the first quarter of 1987, the 
$300 quote was said to reflect the floor 
below which the Spanish mercury producer 
lost $4 million on sales the previous year. 
Market prices for mercury reached a low of 
$175 per flask in February 1987. 

Reportedly, at yearend 1987, MAYASA 
began operating a 15, 000-flask-per- year 
mercury recovery plant, designed to process 
mercury residues such as those captured in 
zinc processing. The plant, the largest of its 
type in Europe, was scheduled to employ 25 
to 30 people, with annual output amounting 
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to the total quantity of mercury residues 
recovered in Europe by similar processes 
from 1981 to 1986. The 15,000 flasks pro- 
duced for domestic consumption were to be 
offset by an equal cut in primary metal 
production. 

Polymetallics.—Boliden AB, the Swedish 
mining concern, purchased Apirsa from 
Banco Espanol for an undisclosed sum. 
The deal gave Boliden 100% ownership of 
Apirsa's Aznalcollar Mine, whose annual 
output amounts to 50,000 tons of zinc, 
20,000 tons of lead, and 6,000 tons of copper. 
The ore body is a geological extension of the 
ore body on which the Neves-Corvo copper 
mine in Portugal has been developed. It was 
expected that the mine would continue 
output of a rate of 2 million tons per year 
into the 1990's. Zinc accounted for 50% of 
the mine's revenue. Reportedly, the Span- 
ish facility would help replace the zinc 
concentrate supplies at Boliden's Black An- 
gel Mine in Greenland, where supplies were 
expected to run out by mid-1988. It was also 
expected, however, that Boliden would not 
necessarily use Aznalcollar output to feed 
its smelters to the exclusion of export sales. 

Tin.—During the second quarter of 1987, 
it was announced that Spain's only remain- 
ing tin mines would close permanently, 
the result of continued low tin prices. 
Minera-Adelaide curtailed production at its 
La Parilla tin-tungsten mine near Cáceres 
earlier in the year as a result of flooding 
complications. In 1986, La Parilla produced 
about 120 tons of tin and 45 tons of tung- 
sten. Minas de San Finx S.A, near La 
Coruna, halted operations by yearend 1987. 
In recent years, annual output at San Finx 
averaged 110 tons. 

Zinc.—During the first half of 1987, As- 
turiana de Zinc lost $12.6 million. Compar- 
ed with the same period in 1986, the net 
loss was 5.3% greater on sales revenues 
that were 1296 higher. The poor perform- 
ance resulted from high energy tariffs and a 
lower exchange rate for the U.S. dollar, 
which cut the domestic price for zinc. 

Reportedly, however, a number of parties 
expressed an interest in acquiring all or 
some part of the company, not only for the 
Aviles refinery but also Asturiana de Zinc's 
mining interests. These include the 150,000- 
ton-per-year Reocin Mine at Santander, as 
well as a 30% share in Exploracíon Minera 
Internacional Espana S.A. (EXMINESA), 
which runs the 70,000-ton-per-year Rubiales 
operation at Lugo and the 40,000-ton-per- 
year La Troya facility, 30 kilometers south 
of San Sebastian. 
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INDUSTRIAL MINERALS 


Clays (Kaolin).—In July 1987, ECC Over- 
seas Investments Ltd., a subsidiary of 
English China Clays PLC, United Kingdom, 
acquired a 75% share in Caosil S.A. for an 
undisclosed sum. Caosil quarries a mixed 
kaolinitic sand deposit at Penalen in Gua- 
dalajara for wet processing at Villanueva de 
Alcoron. The kaolin extracted from the 
facility is marketed primarily to the ceram- 
ics and paper industries. The coarse and 
wet-milled sand is sold for bottle glass 
manufacture. In 1987, the Penalen oper- 
ation had an annual production capacity of 
about 36,500 tons, with output measured at 
about 25,000 tons. In addition, two grades of 
silica sand were produced at an annual rate 
of 95,000 tons, classified sand grading 98.296 
SiO, 0.012% FezOs. 

Magnesite (Dolomite).— Empresa Auxil- 
iar de la Industria S.A. was expected to 
invest $207,400 in an evaluation of the 
possibilities for extracting magnesite from 
dolomite being mined at 10 sites at Granada 
in southern Spain. The value of the dolo- 
mite mineral was expected to increase sig- 
nificantly if it became a source for magne- 
site production. Additional investments of 
$153,600 and $57,600 each by the Andalu- 
sian regional government and the Provin- 
cial authority of Granada were to supple- 
ment Empresa Auxiliar's outlay. 

Sodium Sulfate.—Foret S.A. Spanish 
subsidiary of FMC Corp., bought the natu- 
ral sodium sulfate operation of Union Sali- 
nera de Espana S.A. The purchase included 
a combined glauberite-thenardite deposit at 
Castellar, Villarrubia de Santiago, in Tole- 
do Province, as well as a 150,000-ton-per- 
year plant recently modernized to incorpo- 
rate dissolution and vacuum evaporation 
technology. The new ‘process, essentially a 
Steam recycling system, consumes less ener- 
gy than the submersion-combustion heating 
approach that preceded it. Reportedly, the 
sodium sulfate acquisition would meld syn- 
ergistically with Foret’s other activities, 
particularly supplying the domestic paper 
and detergent industries with chemical raw 
materials. 


MINERAL FUELS 


Coal.—In March 1987, 25 coal mines were 
shut down as a majority of the 21,000 coal 
miners employed by the Spanish coal pro- 
ducer Hunosa Co. either stayed home or 
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picketed the Oviedo facilities, situated in 
Spain’s northern Asturias region. The walk- 
out was in protest of Hunosa’s plan to 
eliminate 2,000 jobs by yearend 1988 and an 
additional 6,000 jobs by 1990. Simultaneous- 
ly, Hunosa, whose output reportedly was 3.5 
million tons of coal, planned a 5% increase 
in productivity from 1987 to 1993 via mod- 
ernized equipment and more efficient man- 
agement techniques. 

Hunosa’s rationalization plan was some- 
what reflective of a broader effort by 
Spain’s coal industry to consolidate many 
small producers into a few large corpora- 
tions as a means of lowering costs and 
raising output. In 1987, only 43 of Spain's 
223 coal mines produced more than 100,000 
tons of coal per year. Another 47 companies 
accounted for 9.995 of the country's coal 
production, while the remaining 133 posted 
5.4% of total output. Of that production, 
92% was consumed by the country's electric 
power stations, 5% by the steel industry, 
and 396 by miscellaneous users. 

Natural Gas.—In November 1987, Ene- 
gas, Spain's gas distribution company, sign- 
ed a letter of intent promising to purchase 
natural gas from Soyuzgasexport, the Soviet 
natural gas enterprise, beginning in 1992. 
Purchases of between 1 to 1.5 billion cubic 
meters of gas were scheduled. Under one 
scenario, 500 million cubic meters would be 
bought in 1992, followed by an increase to 1 
billion cubic meters between 1993 and 1998. 
By 2004, annual purchases would amount to 
1.5 billion cubic meters. Unsolved, however, 
were the pricing formula and the route 
by which the gas would travel from the 
U.S.S.R. to Spain. One reported transporta- 
tion possibility was through Spain's plan- 
ned link to the European gas grid through 
the French pipeline network. Spain report- 
edly was negotiating a pipeline connection 
with Gaz de France as a means of receiving 
1 billion cubic meters of gas per year from 
Norway's Troll and Sleipner North Sea 
oilfields beginning in 1990. The planned 
linkup was part of Spain's diversification 
effort to avoid sole reliance on Algeria for 
gas. Spain's natural gas contract with its 
other supplier, Libya, expires at the end of 
1989. 


1Physical scientist, Division of International Minerals. 

?Where necessary, values have been converted from 
Spanish pesetas (Ptas) to U.S. dollars at the rate of 
Ptas123.48 = US$1.00, the average rate in 1987. 


The Mineral Industry of 


Sweden 


By Richard H. Singleton: 


The Swedish economy enjoyed a some- 
what improved year in 1987. The gross 
domestic product (GDP) increased about 
2.5% to $158 billion,? industrial investment 
increased 15% to $5.6 billion, industrial 
production rose 3%, and the jobless rate 
decreased to 1.9%. The strong trend from 
traditional heavy industry to high technolo- 
gy and services continued. On the negative 
side, wages continued to soar, private con- 
sumption was up, the rate of inflation 
increased, and the current-account balance 
was $1 billion in the red after showing a $1 
billion surplus in 1986. 

Sweden was dependent on export trade, 
which increased 596 in 1987 to $44 billion. 
Imports increased by 10% to $40 billion. 
Nearly 10% of Sweden's export revenues 
usually came from the United States, but 
these decreased 10% in 1987 to $4.3 bil- 
lion. Imports from the United States also 
decreased 10%, to $2.6 billion, despite the 
lower exchange rate for the dollar. More 
than 50% of Sweden's exports went to the 
European Community (EC) and about 20% 
went to Nordic countries. 

The minerals industry accounted for ap- 
proximately 3% of Sweden's GDP. Ninety 
percent of the value of the $4.2 billion per 
year industry was metals mining, smelting, 
and refining. Industrial minerals made up 
the remaining 10%. Steel billets accounted 
for about 70% of the value of the metals 
industry, followed by iron ore, ferrochrome, 
copper, aluminum, and zinc concentrate, in 
order of value. An approximate breakdown 


of the value of the major industrial miner- 
als industries was cement, 30%; aggregate, 
30%; and dimension stone, lime, and sulfur, 
about 10% each. 

The value of crude steel production was 
estimated to be $2.8 billion in 1987, down 
2% from the production value for 1986. 
Although the U.S. Government decided to 
continue countervailing duties on some 
Swedish steel, heavy European demand for 
stainless steel raised specialty steel produc- 
tion. Sweden’s specialty steel producers 
and its integrated carbon steel producer 
announced plans to upgrade plants for more 
efficient production to meet unexpected de- 
mand. 

Production of ferroalloys was down for 
the second consecutive year, at a value of 
$234 million in 1987 compared with $288 
million in 1986. Production values of re- 
fined copper and lead rose for the second 
consecutive year, by 1% to $147 million for 
copper and by less than 1% to $46 million 
for lead. Production of zinc concentrate was 
relatively unchanged from that of 1986, 
with a value of $88 million. Boliden Miner- 
als AB, Sweden’s largest producer of copper, 
lead, and zinc concentrates and metal, pro- 
posed to expand and improve its mine and 
smelter productivity, efficiency, and profit. 
The Government delayed approval of the 
plans, claiming they conflicted with official 
policies that favor full employment and 
elimination of pollution. Gold exploration 
and mine development became more active. 
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PRODUCTION AND TRADE 


Production of refined primary copper and 
lead increased significantly for the second 
successive year while imports of copper 
concentrate increased. Production of sulfide 
ores and iron ore from domestic mines 
decreased slightly. Production of ferro- 
chrome decreased for the second year be- 
cause of a smelter closure in 1986 coupled 
with delays in getting a new smelter on- 
Stream. No ferrosilicochrome was produced 


in 1987 because of the 1986 smelter closure. 
Sweden's output of fluorspar, a byproduct 
from the country's only tungsten mine, 
decreased significantly after 1985. Ammo- 
nia (nitrogen) output for fertilizer decreased 
significantly because of a plant closure. 
Approximately 950,000 tons of metallurgi- 
cal coal was imported from the United 
States. 


Table 1.—Sweden: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Secondary 
Arsenic: Trioxide, refined®___ $$ ___________ _ 
Copper: 

Mine output, Cu contentnitnt!ekk˖k 


Gold: 


Ferroalloys: 
Ferrochromium ~- —————-—--------—-——- 
Ferrochromium-silicon ——---------- 
Ferromolybdenum ---—------------ 


T 
Steel, crude thousand tons. 
Se d 


See footnotes at end of table. 


1983 1984 1985 1986 1987P 
82,156 "82,711 83,509 11,661 81,480 
17,434 17,557 11,545 18,144 8,820 
9,000 10,000 10, 000 10,000 10,000 
16,540 "86,898 90,495 87,387 85,016 
78,756 19,115 14,668 83,358 92,909 
23,076 22,895 26,017 19,142 12,669 
101,832 102,670 100,685 102,500 105,578 
50,141 156, 440 46, 997 68, 688 80, 877 
13,216 71,464 17,655 15,718 11,028 
63,357 63,904 64,652 84,461 91,905 
108,300 141,600 148,900 *130,000 *135,000 
11,100 106,200 138,000 * *120,000 125,000 
14.265 18,123 20,454 20,489 19,707 
9,270 11,780 13,500 13,520 13,006 
2,112 2,328 2,528 2,589 2,419 
119,491 194,028 135,453 126,144 109,352 
877 633 26,243 ; UM 
641 229 161 e E 
19,406 28,218 28,219 19,969 19,949 
366 180 EM as =e 
158,281 188, 190,136 163,137 129,801 
4,116 4,105 ,818 ,110 608 
8,598 3,988 4,254 4,005 4,000 
85,762 180,760 75, 894 88,908 90,423 
26,025 15,878 15,535 6,512 1,439 
84,180 49,7 43,221 49,160 61,229 
60,805 65,636 58,156 55,672 62,668 
15,170 27,787 25,861 21,183 30,185 
15,975 93,373 84,617 83,455 92,853 
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Table 1.—Sweden: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Lead —Continued 
Metal —Continued 
Secondary ____________________ 
Molybden ozide, roasted, Mio conten uium 
0 um, o content 
Selenium, elemental, refined __.._____________ 
Silicon metalallll!llll LLL c2 2222222222 
Silver: 
Mine output, Ag content thousand troy ounces. — 
, primary" 1 . a do 
Tungsten, mine output, W content 
Zinc, mine output, Zn content 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 
Clays: Kaolin 
Feldspar, salable, crude and grounded 
N concentrate ~- ------------------ 
Lime, elc ——— dum 
Nitrogen: N content of ammonia |... ___ dow __ — 
Phosphate rock (byproduct): 
Gross weight ___. _-____~___________ do- 
PsOs content - do — - 
Pyrite, gross weight... Lc do— 
Sodium sulfat“? thousand tons. 
Stone: 
Dimension, mostly unfinished: 
ranite lace dme do- 
Limes ton do- 
Sand stone iut 
Bale soe ounce e eem do 
Dolom ite do- 
Granit k ~~~. do — — 
Limestone: 
For cement manufacture do— - 
For lime manufacture do... 
For other construction and industrial : uses 
8 
Chalk (ground) da 
ͥõͤĩ²“¹ DEP ee do- 
For agricultural uses (ground) do- 
For other uses (ground) . —— do— 
!!!!! ee a do- --— 
J se es do- 
Sandstone ......-- ---------- do... 
Sulfur: 
s ee pyrite... «4 do... 
From metallurgy - - -—---------—-—- do- 
From petroleum do— 
e Luc do- 
Sulfuric acid... ~~ do- 
Talc and steatite. — - - - —- ~~ ~~~ -—--—--—-———— 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black thousand tons 
Coke, metallurgical |... ------- do- 
Peat, for agricultural une do... 


See footnotes at end of table. 


1988 


84,780 
15,170 


42 
20,940 


6,655 
5,284 


865 
1216, 805 


1984 


49,758 
27, 787 


77,495 


1985 


48,222 
25,861 


69,083 
1,486 
46 
19,755 


1,442 
5,078 


402 
216,408 


1986 


49,160 
27,788 


803 


1987" 


61,229 
30,185 


91,414 
2,121 
50 


20, 000 


6,912 
4, 800 


384 
218,570 
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Table 1.—Sweden: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986 1987 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Petroleum 
Crudlde thousand 42-gallon barrels_ .. 172 98 60 80 24 
Refinery products: 
Liquefied petroleum gas do- 1.299 1,891 2,088 2,114 2,448 
e -—-------------—-- do— 1,640 1,700 1,096 1,530 1,726 
Gasoline, motor do- 21,326 27,981 25,466 26,868 €31,118 
Jet fuell!l!l -_ do. _ —- 3,784 4,112 8,544 "4,104 
Keros ene do- 155 116 202 170 256 
Distillate fuel oil do- 35,219 84,137 84,480 40,761 41,552 
5 fuel Ol) 53 oe do 86,157 ,999 ; 28,025 26, 
C17 eee Ns do— 4,129 4,853 5,252 5,485 5,872 
Refinery fuel and losses do- 4,988 5,175 8,010 6,630 T; 
Total 55 lee ——1 EE do... - 107,169 107,586 107,912 115,721 *121,931 
*Estimated. ^ PPreli FRevised. 
Table includes data available through July 30, 1988. 
Ancludes only that recovered from indigenous ores excluding scrap. 
Table 2.—Sweden: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodit 1985 1986 ; 
Á niied Other (principal) 
METALS 
Aluminum: 
Ore and concentrate |... 541 E 
Oxides and hydroxidess 518 8,204 NA Norway 8,017. 
Metal including alloys: 
„%% A Lett 8, 699 18,434 17 Finland 5,327; West Germany 4,247; 
Denmark 1, 170. 
Unwrou ght 41,816 89,853 — West Germany 19,025; United King- 
dom 5,017; Netherlands 4,183. 
Semimanufactures 48, 726 55,961 1,876 Denmark 11, 671; United Kingdom 
9,416; Norway 6,770. 
Antimony: Metal including alloys, all 
JC) 8 3) 25 _. All to Netherlands. 
Cadmium: Metal including alloys, all 
formi ⁸ . ttt 15 HE 
mium: 
Ore and concentrate 18 86 -— All to Norway. 
Oxides and hydroxides 29 ERR 
a including alloys, all forms 4 et 
Oxides and hydroxides _________ (* pcr 
Metal including alloys, all forms 125 78 8 e 13 France 18; United King- 
om 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantaum Q3) TN 
ir we 
and concentrate 108,707 83,164 _. Finland 42,207; Norway 19,510; West 
Germany 10,687. 
e and hydroxidees is em 
Ash aad erido containing copper 5,892 7,439 zu Belgium- Luxembourg 6,318; France 
Metal including alloys: 
Serap 35 A ire 3,624 4,866 m Denmark 3; 3,438; Poland 730; Finland 
Unwrought_ ------------- 54,207 58,648 73 United Kingdom 26,855; Belgium- 
Luxembourg 18, 229; West Ger- 
many 7,934. 
Semimanufactures . 75,616 81,867 100 Norway 9,618; United Kingdom 8,249. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodity 1985 1986 i , 
1 — 5 Other (principal) 
METALS —Continued 
Gold: 
Waste and sweepings 
value, thousands $2,677 $18,542 NA United ge ho om $6,,468; West Ger- 
many $5,185; Switze rland $1,523. 
and ae gu tae E $50 $90,740 NA NA. 
-- oO. — — , 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons. 18,302 17,219 136 West Germany 4,507; Belgium- 
Luxembourg 2.902; France 2,407. 
Pyrite, roasted -- do- 3) 1 x Mainly to United Kingdom. 
Sera 21.681 28,585 1 Italy 11,275; Spain 5,162; Nether- 
á lends 8,190. 
Pe iron, cast iron, related materi- 
777 ie 108,202 118,074 3, 796 West Germany 15,998; Japan 15,723; 
United Kingdom 10,209. 
Ferroalloys: 
Ferrochromium ........ 108,121 85,216 NA NA. 
Ferromanganese- _ — — — _ _ — 1, 2,009 NA Valen m 1,598; Turkey 247; 
Ferromolybdenum. — — — — — — 101 58 NA Vietnam A Norway 9; Finland 8. 
Ferronickel |... 8 "m 
Ferrosilicochromium — — — — — 2,226 2,078 NA Moe Germany 1,211; U.S.S.R. 701; 
Ferrosilicomanganese 65 464 NA United! 412. 
Ferro silicon ...--.- 21,416 11,480 NA NA. Kingdom 
Unspecified --- 843 265 58 Finland 47; United 81. 
Steel, primary formwm 161,882 694,816 354,016 West Germany 84 604 taly 78, 548. 
pes, sec- 
TOR E n Nae MURAT 867, 357 807,406 62, 610 Germany Denmark 
Universals, plates, sheets 991,546 981,894 — 80,551 M ORNA 164 e 
nive , 9 , 7 
T 140,110; Norway 118,466. 
Hoop and strip... 120,287 126,615 13, 802 12744 5186; Denmark 
Rails and accessories 41,241 21,259 485 — Norwa 12,860; United Kingdom 
8,724; India 1 an 
Tube. D tings picco 244.321 224712 25.108 est Germany 38918, France 21 419. 
Castings and forgings, rough 8,016 4821 7 Norway 21 2,117; Finland 1,290; Den- 
Lead: 
Ore and concentrate 42,962 58,048 — Went Germany 31 coe ew 
ve Luxembourg 18,780; U.S.S.R. 3, 200. 
Metal including alloys: — 
JJC dL ek 165 578 — Denmark 540; rus 82. 
Unwrou ght 64.772 65,688 3,014 Norway L 11, 654; nmark 8,427; West 
Semimanufactures 404 594 3 pis pl 378; Denmark 134; 
orwa 
um: Metal including alloys íi 
Dou ui i uc e 674 864 50 West 438; Netherlands 147; 
Unwrougntkkue„d 1 0 — All to United Kingdom. 
i ufactures 221 66 NA DOGMATE 16; Norway 2; unspecified 
Ore and concentrate, metallurgical- 5 
%% Sia E as 1 NS 
Metal including all all form 86 118 NA Finland 62; Norway 28. 
MN eee a A 319 NA NA. á 
um: 
and concentrate 1,875 1,687 -- Netherlands 1,474; Finland 145; West 
Germany 65. 
Oxides and hydroxides 42 e 
Metal including alloys, all forme 118 6 NA NA. 
TES imi — 533 648 10 West 250; United Kingdom 
Dele ESA a E ni 
d 183; Nether 140. 
Unwrought -.-------------- 96 52 8 Netherlands 83; United Kingdom 11; 
Semimanufactures 1.476 1,861 846 West Germany 197; Italy 125. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 : 
S . 5 Other (principal) 
METALS —Continued 
Platinum-group metals: Metals including 
alloys, unwrought ana part 3 mox 
$1,248 $1,962 $21 Netherlands $947; Norway $225; 
United Kingdom $200. 
Silicon; high-purity .—------- do- 320,141 $23,879 NA NA. 
Ore and concentrate do- 870 
Waste and sweepings® _ Ree ent do 315,822 $18,788 82, 588 United Kingdom $5,941; West Ger- 
many $4,154; Norway $3,565 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 6,384 9,099 -— Finland 514; unspecified 8,520. 
Tin: Metal including alloys: 
r eo 1 1 -— Mainly to Finland. 
Unwroughgnntku„w „ 163 118 . Norway 53;Denmark 48; Finland 22. 
Semimanufactures ~~ 154 136 — Denmark 78; Norway 53; Finland 4. 
Titanium: 
Ore and concentrate b m 
Oxides 2 . 77 zi 
Metal including alloys, all form 188 189 50 United Kingdom 138. 
and concentrate 198 894 -— All to West Germany. 
Metal including alloys, all forms 194 52 NA United Kingdom 38; West Germany 
Zinc: 
Ore and concentrate 426,511 437,695 MTS France ine Norway 79,326; Fin- 
Oxides __._ ~~ _~_~____ 484 525 NA West Germany 252; Norway 196. 
Blue pow- der 14 NUS 
Ash and residue containing zinc 83,061 28,144 ec 3 5% West 18,316; „ 
Metal including alloys: 
Serap en mt e e 2,457 2,871 ane Norway 1,016; West ds 698; 
United Kingdom 277. 
Unwrou ght 1.104 978 495 Denmark 219; Norway 209. 
mimanufactures ——-------— 28 34 M 1 Germany 16; Norway 6; Finland 
Zirconium: 
Ore and concentrate 80 TUR 
pir including alloys, all form 15 21 c. All to United Kingdom. 
Oxides and hydroxides .. ......— 25 84 NA Norway 49; West Germany 30. 
Ashes and residues 9,553 §,175 Se Netherlands 1,076; East Germany 
United Kingdom 32 
INDUSTRIAL MINERALS 
Abrasives, n. e. s. 
Natural: Corundum, emery, pumice, 
See.... ĩðV³ me sun Ice 49 243 ee Finland 236; Austria 1; Norway 1. 
Artificial 
Corunß dumm 48 44 NA NA. 
Silicon carb idee 416 91 NA NA. 
Dust and powder of precious and semi- 
precious stones ne uang diamond 
value, thousands $31 $5 EN dion $1; Norway $1; Switzerland 
canang and polishing wheels and 
PEPE EI EE CEPR 1,940 2,011 1 U.S.S.R. 543; France 265; United 
Kingdom 264. 
Barite and witherite_____________ 4 aE 
Boron materials: 
Crude naturalborates S — All to Norway. 
Oxides and acids 20 os 
Cement lle 655,666 548,694 NA NA. 
REP gat E tats 8 8,668 8, m Finland 4,132; Norway 2,721; Den- 
mark 1,056. 
Clays, crude: 
ntonite ______~~__~________ 90 ce 
C AAA So 4,466 1,558 — Finland 1,261. 
Unspecifiedl. ! 4,556 5,191 _. Norway 2, si, ; Italy 1,226; West Ger- 
many 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Cemmodity 


1985 


1986 United 


Destinations, 1986 


INDUSTRIAL MINERALS —Continued 
Diamond: 
Gem, not set or sung 
ue, thousands $2,545 $1,825 $17 1 $669; Finland 
Industrial stones do— $74 $49 — Uni A 7170 pd $23; Netherlands 
Diatomite and ether infusorial earth _ _ .. 611 47 m Norway 82; "Finland 4; Israel 3. 
shag seek fluorspar, related materials: 
Fluorppaoͤ r 4,939 557 NA Finland 411. 
Unspecified _. ..... ~~~ ____ _ 1,803 22,278 NA United Kingdom 12,031; East Ger- 
many 4,100; Austria 2,483. 
Fertilizer materials 
Crude, n. e 1,006 1,266 8 West Germany 492; Norway 425; 
United Kingdom 145. 
Manufactured: 
Ammon ia 609 912 NA Norway 882. 
Ni ( 508 260,184 -- NA. 
Phosphatic _ _ 69,827 63,953 -- NA. 
Potassic. 2 ~~~  -- - ----- 4 m 
Unspecified and mixed. 201,612 201,656 -- NA. 
Graphite, natura 128 5 roe Mozambique 2; Norway 2; Denmark 
Gypsum and plaster 377 290 -- NA. 
Deel ee eae ane 88 18,699 17,309 NA Denmark 8,072; Norway 4,895; 
Netherlands 2,085. 
e compounds 1.869 575 -- N ornar T Finland 19; Republic of 
orea 
Grud cluding splittings and waste 20 46 West Ge 43 
e inclu Sp an = us rmany 43. 
Mie including agglomerated split- ME. . NÀ 
Phosphates, crule ~~ - 98,426 182,725 -—- Norway 86,751; Denmark 39,611; 
West Germany 3,853. 
ij os ents, ae Iron oxides and hy- 
V 971 286 NA NA. 
8 an 5 stones other 
than diamond: 
Natural value, thousands $6,862 $5, Z4 Belgium-Luxembourg $4,593; Den- 
mark $521; Switzerland $291. 
Synthetic do— — $25,162 $24,718 — Ireland $24, 350; Finland $365; West 
Germany $2. 
ite, unroasted. — - - - ----------—- 30 14 m Venezuela | 10; Thailand 4. 
Salt and bri ne 2,063 1,835 — Norway 682; Denmark 456; Belgium- 
Luxembourg 369. 
Sodium compounds, n. e.s 
Carbonate, manufactured 305 NA NA. 
Sulfate, manufacture 90,938 99,004 NA NA. 
Stone, sand and gravel 
ension stone: 
Crude and partly worked 
thousand tons 191 172 1 n Germany 63; Italy 34; Denmark 
Worked. do... 20 20 (* Denmark 10; Norway 6; West Ger- 
many 2. 
Dolomite, chiefly feretur giae 
do... 36 89 — B 9; Netherlands 9; Norway 
Gravel and crushed rock do 1,607 1,611 € Denmark 769; West Germany 601; 
United Kingdom 105. 
Limestone other than dimension 
do... 845 851 _. Finland in Denmark 90; West Ger- 
many 
Quartz and quartzite. _____ do- 424 298 a) Norway 2 Denmark 6; West Ger- 
many 
Sand other than metal-bearing 
do... 117 112 " Norway 54; Denmark 50; West Ger- 
many 7. 
Sulfur: 
Elemental 
Crude including native and by- 
product... 2 L2 _ 1,502 10,246 — United Kingdom 9,079; Finland 1,161; 
Netherlands 6. 
Colloidal, precipitated, sublimed — 25 9,286 -— France 9,285. 
Dioxide- ~~... ~~~. -- 34,690 24,978 NA NET 14, oe ia Germany 4,810; 
orwa 
Sulfuric aciddqzzz- -—----------— 21,645 244,248 34,737 N etherlands 110,608; Belgium- 


See footnotes at end of table. 


Luxembourg 59, 705. 


MINERALS YEARBOOK, 1987 


Table 2.—Sweden: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 i 
id aoe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite _ — 12,805 8,144 -- Netherlands 4,585; Denmark 1,158; 
Norway 1,116. 
Other: 
Crüdò-- Rn 6,530 6,195 (3) Nawi EA ,921; Denmark 1,620; Fin- 
Slag and dross, not metal-bearing .. .. — 106,502 88,111 () | United Kingdom 36,724; Finland 
28,880; Republic of South Africa 
20, 072. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 8 8 pt Germany 5; Denmark 2; Norway 
Carbon black |. LLL Llc. 16,963 18149 NA Poland 5,804; Denmark 2,628; East 
Germany 2,559. 
Anthra cite NS 8,178 — ireland 3,173. 
Bituminous ~~. 22 __ 112,014 55,221 -- Ireland 46,664; United Kingdom 
6,203; Norw. Tee 1,446. 
Coke and semicoke______________ 71,189 141,863 -. Finland 110,829; West Germany 
11,477; Norway 11 ,A18. 
Peat including briquets and litter 36,763 51,090 Th Norway se) k 13,320; 
e 
9 d 42 call barrels. 689 974 France 876; United Kingdom 98 
ousan on Z nc ce 876; Uni om 98. 
Refinery products 
Liquefied petroleum gas 
value, thousanda _ $24,047 $18,207 $3,818 Er Edom $6,020; France 
line 
thousand 42-gallon barrels. . 7,161 8,942 Lie a 8, St alas 2,112; West 
Germany 1 
Mineral jelly and wax _— do 1 8 () Norway 2. 
Kerosene and jet fuel do- 963 417 -— Denmark 323; Norway 88; India 4. 
Distillate fuel oll CEN 16,251 17,059 SE Denmark 1002; West Germany 6,279; 
orwa 
Lubricants |... do- 1,136 1,248 * Norway S 56: 6S Netherlands 255; United 
Residual fuel oil _ — _ _ — — do- 18,588 16,006 936 Uni Kingdom 4,512; Belgium- 
Luxembourg 3,284; Denmark 2,528. 
Bitumen and other residues 
FADE 1,778 1,783 ed Norway 863; Denmark 513; Finland 
Bituminous mixtures... do—- 56 56 8 Belgium-Luxembourg 9; Finland 6. 
Petroleum coke |... do... * S 
NA Not available. 
1Table prepared by Jozef Plachy. 
Wess than 1/2 unit. 


*May include other precious metals. 


Table 3.—Sweden: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 
* . Other (principal) 
METALS 
Aluminum: 
Ore and concentrate... 52,073 50,056 E West Germany 16,622; Netherlands 
12,657; France 9, 568. 
Oxides and hydroxides |... ~~ 242,730 187,583 Venezuela 62,147; West Germany 
42,984; Jamaica 81,511. 
Metal i alloys: 
P1111!!! M mie ca 1,507 1,621 ($ Norway 671; United Kingdom 510; 
Denmark 252. 
Unwrought_ ----------——- 46,265 54,269 3 iras a "xd Canada 17,583; Fin- 
Semimanufactures 11,841 86,219 549 West EET 26,408; Norway 8,240; 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 ; 
ii — Other (principal 
METALS —Continued 
Antimony: Metal including alloys, all 2 
Arsenic: Motal including alloys, all — né m 
Beryllium: Metal including alloys, ali a A á 
Cadmium: Metal including alloys, all | 
formi — o o LL eer 260 201 -- Finland 141; Norway 60. 
Chromium: 
Ore and concentrate___________ 887,240 387,876 NA NA. 
Oxides and hydroxides ________ _ 987 : 791 (3) Poiana 431; West N 257; 
1 including alloys, all forms ...... 248 822 NA United Kingdom 258; France 62. 
Oxides and hydroxides ~~ ~~ 8 10 7 Netherlands 2. 
Motal including alloys, all form 488 438 51 Zambia 148; Belgium-Luxembourg 
Columbium and tantalum: Metal in- 
Con ding alloys, all forms, tantalum _ .. _ 1 1 NA Mainly from United Kingdom. 
sh and cor: ontrate LLL 106,474 48,571 — Chile 20,320; Norway 14,941; Philip- 
pines 3,447. 
Matte and speiss including cement 
CODDOÓP. ß §,042 7,012 Dx France 6,883; Finland 129. 
ides and hydroxides ... 768 693 NA Yugoslavia 801; West Germany 142; 
Sulfate 997 880 NA U. $ SS TL Czechoslovakia 170; Is- 
Ash and residue containing copper 22,902 29,876 6,689 lir DA y 18,764; United King- 
om 2, 
Metal including alloys: 
Ser ass 21,275 10,831 2,115 United Kingdom 2,688; France 2,044. 
Unwrought. ......--.---- 61,241 62,245 15 West Germany 9,606; Canada 8,971; 
Zambia 8,533. 
Semimanufactures 41,017 42,545 100 West est Germany 18,002; West Ger- 
18,002; United Kingdom 
5,618; Belgium-Luxembourg 4,919. 
Gold: 
Waste and sweepings 
value, thousands $690 $433 AE gor nd ; Finland $171; Nor- 
way $15. 
Metal including alloys, un ht 
and partly wrought |... o- $6,014 $12,269 $114 West Germany $6,465; United King- 


dom $3,539; Switzerland $892. 


Iron and steel: 
_Iron ore and concentrate: 
Fxcl pyrite. _____ 67,950 67,712 S Norway 67,266; Netherlands 225; 
United Kingdom 221. 
Pyrite, roasted. - --—------—- 6,869 ee 
Metal: 
Serap o cuc Le 884,890 698,236 11,662 United Kingdom 271,197; U.S. S. R. 
195,239; West Germany 79,764. 
Pig iron, cast iron, related 
materials 56,639 65,804 221 URSE 20,477; Canada 13,448; Brazil 
Ferroalloys: 
Ferrochromium 52, 006 42,967 156 Finland 13,820; Republic oe south 
Africa 12, "7 47; U. S. S. R. 5 
Ferromanganese .... 28,406 26,464 -—- Norway 16, 918; 'Republic oS South 
Africa 5, 193; France 8,995. 
Ferromolybdenum — — — — 1,377 1,388 63 ga paler 265; Spain 243; United King- 
om 22 
Ferronickel |. . .. 7,317 13,403 4l New Caledonia 6,205; Greece 2,786; 
Dominican Republic 2,504. 
Ferrosilicochromium — — — 1,645 100 -. USSR. 99. 
Ferrosilicomanganese 15,696 17,559 ERA Norway 11,997; Republic of South 
Africa 3, 361; "Czechoslovakia 1 ,854. 
Ferrosilicon_ - ~~... _ 21,251 17,177 M Norway 15, 516; France 621; West 
Unspecified. 8,710 4,603 551 U. SSR R. 897, W. West Germany 792, 
United Kingdom 616. 
Steel, primary forme 71,030 94,730 1,345 West Germany 44, 4.898 United King- 


dom 20,148; Japan 10, 704. 
See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 nited 
y Fran Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
o m 418,208 415,152 1,391 West Germany 94,275; United King- 
dom 55,743; Finland 45,548. 
Universals, plates, sheets 789,459 857,662 92 West Germany 216,256 256; Belgium- 
e 177, 716; France 
Hoop and strip - - - -----— 188,085 185,265 91 West Germany 55,808; United King- 
dom 18,867; Finland 13 407. 
Rails and accessories 4,008 4,216 — United Kingdom 2,196; West Ger- 
many 931; Austria 401. 
ö huua 81.177 30,618 47 Belgium Luxembourg 9,545; Finland 
5,253; France 5,153. 
Tubes, pipes, fitting 817,134 809,121 114 West Germany 66,264; Finland 
52,189; United Kingdom 41,728. 
Castings and forgings, rough 10,816 9,165 2 Denmark 2,682; Norway 2, 510; West 
Germany 1,934. 
Lead: 
Ore and concentrate |... 6,592 S 
Oise... Bek ee 8,905 4,897 6 West Germany 2,757; France 588; 
United Kingdom 533. 
Metal including alloys 
Buc ll d 8 20,660 16,469 48 Norway ay 55 Finland 4, 606; Den- 
mark 
Unwrou ght 4.811 8,825 -— United Kingdom T 3 Denmark 332; 
West German 
Semimanufactures 1.092 1,821 1 West Ge 086, ‘Netherlands 
188; United om 113. 
esium: Metal including alloys i 
)J 868 m 
Unwrought ---------------- 1,688 1,840 63 Norway 1,771; United Kingdom 6. 
mimanufactures -- 111 182 5 Norway 45; West Germany 35; Swit- 
zerland 21. 
Ore and concentrate, metallurgical 
PIENE RAM me eee 8 836 12,097 — Brazilll, dL. Netherlands 102; 
er ob 255 227 202 West Germany 14; Finland 5. 

Metal including alloys, all forms 1,078 1,726 NA Re 05 lie of crm Africa 860; France 
Mercur 76-pound flasks_ — 464 1,963 T Algeria 848; Yugoslavia 290; U.S.S.R. 
Molybdenum: 

and concentrate 6,481 7,246 3,088 Chile 2,370; Netherlands 886. 

Oxides and hydroxides - 125 96 zd West Germany 86; Chile 10. 
RS S seca including alloys, all forms 137 169 19 West Germany 130; Austria 12. 

i 

Ore and concentrate t 18 -— All from Australia. 

Matte and speisss 2,608 3,518 ave Do. 

Metal including alloys 

Pee Se So ee oe ees 5, 678 6,689 1,848 Woar PU Ed 2,319; United King- 
om 1,430. 
Unwrou ght 12,284 10,348 611 United Kingdom 2,836; Canada 2,297; 
Republic of South Africa 1,043. 
Semimanufactures 1.113 855 97 Mert ta Kingdom 490; West Germany 
Platinum-group metals: Metals includ- l 
ing alloys, unwrought and partly 
wroughht value, thousands 329, 216 $42,255 88, 291 . $17,438; United King - 
om 
Selenium, elemental_—_____.______ 41 8 NA Finland 5. 
Silicon, high-purity and metall 387 630 NA _ France ry Norway 204; West Ger- 
man 
Silver: das 
Ore and concentrate? 
value, thousands $29,184 $29,970 $4,057 Peru $12,179; Chile $6,698. 
Waste and sweepings? _ _ _ _ _ do... $6,692 $9,015 $6,283 Finland $1,450; France $836. 
including alloys, unwrought 
and partly wrought 
usand troy ounces. 5,370 5,562 32 West Germany seit France 1,382; 
United Kingdom 643 
Tin: Metal including alloys 
Dee a ee! 87 58 -— Denmark 45; Finland 9; Norway 3. 
Unwrought ________________ 577 643 () | United Kingdom 253; Malaysia 191; 
. West Germany 66. 
Semimanufactures _ 188 180 (3) Netherlands 58; West Germany 41; 
Uni Kingdom 27. 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities! —Continued — 
(Metric tons unless otherwise specified) 


Oxides and hydroxides ~~~ 
Metal including alloys, all form 


Blue powder ——- - 


Abrasives, n. e. s.: 
Natural: 


Dust and powder of precious and semi- 
value, thousanda 


“minding and polishing wheels and 


Cryolite and chiolitee --- -- - -— 
Diamond: 


ond: 
. 
| ue, thousands 


Diatomite and other infusorial earth .. .. .. 
See footnotes at end of table. 


1985 


1986 


United 
States 


Sources, 1986 
Other (principal) 


Australia 22,581. 
Norway ane Finland 878; West Ger- 


United Kin Kingdom 5; West Germany 4. 


c Caia 10S, France 275; Canada 


Israel 115; United Kingdom 29; West 
Germany 28. 


West Germany 521; United Kingdom 
; Netherlands 847. 


265; West Germany 23. 
Weat Qennany 12,419; United King- 
dom 1,970. 


Norway 108; Denmark 84. 

Norway 18 ,068; Finland 14,026; Po- 
land 1, 188. 

West Germany 127; Norway 46; Po- 
land 82. 


Netherlands 643; Republic of South 
Africa 500. 
France 140; United Kingdom 11. 


United Binge rd Belgium- 

Luxembourg 

Norway 7,458; 885 Wet Germany 1, 685: 
France 978. 


us ub ; Greece 274; West Germany 


West Germany 3,625; Hungary 526; 
United Kingdom 511. 

Norway 3,568; West Germany 939; 
Netherlands 322. 


Ireland $2,789; Switzerland $894; 
Netherlands $209. 


Austria 1,025; West Germany 497; 
France 274. 


All from Canada. 
West Germany 6,035; China 329; 
United Kingdom 1 152. 


Turkey 8,826; Netherlands 701. 


gs 304; Turkey 183 
East Germany 106,292; U.S. S. R. 
75, 467; Denmark 16,045. 
west Germany 10, 146; Denmark 
5,789; Norway 4, 164. 


rus 4,840; United Kingdom 3, 973; 
Ge 44 


„067. 
United 20,862; West Ger- 
many 5,249; Czechoslovakia 3,864. 
Denmark 169; Norway 1. 


Belgium-Luxembourg ey ree 

Ule ,051; United 
nion. 2 lum Lusenboufe $68. 
; Iceland 201. 
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EN Table 3.—Sweden: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodit 1985 1986 : 
d coe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Feldspar, fluorspar, related materials: 
Fluorp ar 9,929 10, 648 8 Mexico 8, O90; East Germany 1, 343; 
United Kingdom 708. 
Unspecified! 11,860 18,892 BP Norway 12,154; Finland 884; West 
Germany 334. 
Fertilizer materials 
(AE PEE E E gee 44 23 -— All from West Germany. 
ufactured: 
Ammonia 211,982 196,056 12,948 U.S.S.R. 110,950; Poland 51,079; West 
Germany 14, 127. 
Nitrogenouaus __ 591,814 587,667 NA Norwa 385. 279; West Germany 
58,439; unspecified 70,898. 
Phosphatic ------ 52 1,532 oe from 'Belgium-Luxembourg. 
Potassic___ value, thousands $16,634 $16,894 $290 3 $11, ^g Rime 
Unspecified and mixed 807,018 262,066 100 Norway 169,536; Netherlands 26,128; 
West German: 
Graphite, natura 748 570 22 iin Germany 289. U5 United Kingdom 
Gypsum and plaster __________ ~~ 290,109 291,701 121 N orway 169,536; Netherlands 26,123; 
West Germany 20,932. 
II1i1111k0;;ß'rn«éẽ ⁵%⅛²⁵A .. l alia 7,519 8,478 ee West Germany 1,116; Denmark 1,021; 
Finland 1,016. 
Magnesium compounds 28,126 23,453 122 China 8,087; te 2,800; United 
-" Kingdom 2, 
ca: 
Crude including splittings and waste 447 399 NS diner ; United Kingdom 87; 
Worked including agglomerated split- 
.. 76 90 () | Switzerland 55; Austria 11; Belgium- 
A Luxembourg 11. 
Nitrates, crujdee 2 LLL ~~ — 4,600 4, ses All from Chile. 
Phosphates, crude oe 749,688 588,417 81,802 U.S. S. R. 279, 406: Morocco 196, 334. 
Phosphorus, elementall ~~~ 28 __ All from West Germany. 
ents, mineral: Iron oxides and 
ydroxides, processed 6,828 4,209 5 West Germany 3,406; „opam 316; 
United Kingdom 268 
Potassium salts, crude... 2,175 2,099 -— All from West Germany. 
Precious and semiprecious stones other 
than diamond: 
Natural . value, thousands $4,216 $1,964 $250 Thailand $691; West Germany $384; 
Switzerland $318. 
Synthetic do... $2,231 $2,124 $1,792 Finland $57; Switzerland $50. 
,unroasted. |... — 21,970 48,807 Sa iene 38, ye Finland 10,253; West 
Salt and brine. _ — — _ — thousand tons 1,256 1,269 3) a= dera Germany: 360; Netherlands 300; 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 106,448 95,318 15,928 X 5 38,840; West Germany 
Sulfate, manufacture 19,454 19,282 NA East German 8,697; United King- 
"vet „586; Beis Luxembourg 
Stone, sand and gravel: — 
ension stone: 
Crude and partly worked 5,189 6,908 () Finlan And 2,500; Norway 1,919; India 
Worked________________ 10,751 13,862 x Portugal 6,593; Italy 3,770; Finland 
Dolomite, chiefly refractory-grade . 137,195 150,078 -. United Kingdom 60,266; Belgium- 
1 41,455; Norway 
Gravel and crushed rock 70,091 18,151 6 Norway 03 2 Denmark 11,334; Fin- 
Limestone other than dimension 51,538 51,659 c Denmark 26,562; Norway 14,780; 
United om 8,565. 
Quartz and quartzitee 59,133 63,517 28 Spain 59, ait Nas Germany 1,909; 
Sand other than metalbbearing 379, 303 286,944 32 Denmark 141 378; Belgium-Lux- 
embourg 119, 925; United Kingdom 
Sulfur: : 
Elemental: 
Crude including native and by- 
Pale le 6,318 8,465 e 5 5,902: . 2,179; West 
Colloidal, precipitated, sublimed 12,004 9,898 m Poland 9, a 9,886, 1 West Germany 62. 
Dioxide- 2 2l ta ee 11,788 8,813 — Norway 8, 812. 
Sulfuric acid. |... - 28,501 1, @ Norway 1, 148; West Germany 226. 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
z 9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite — — 26,349 27,263 55 Finland 12,449; Norway 6,847; 
Diis Belgium-Luxembourg 4,205. 
Crude 220,118 183,709 230 Norway Peas ee West Germany 
Slag and dross, not metal- bearing 82,597 82,392 22 West 3 he 225; Netherlands 
8,981; Norway 7 807. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 653 749 246 Trinidad. ang Tobago 435; West Ger- 
man 
Carbon blae kk 12,147 14,271 414 West 8 7,250; Nomer agas 
- 5,592; United Kingdom 
Anthracite. _ . — —— thousand tons 30 19 _. China 10; Belgium-Luxembourg 8. 
Bituminouns 4,804 4414 1,160 Australia 1,2 55. Poland 1,062. 
Briquets of anthracite and bituminous 
5 F do- (*) 1 S F 
Lignite including briquets do- 8 8 Mn rmany 2; West Germany 1 
C-IzLo 22 „ MEN ALLE eee, 
1 ; e ni om 
a 4,653; U.S.S.R. 3,572. 
Petroleum: 
Crude. thousand 42-gallon barrel 101,260 116,487 — United om 47,698; Norway 
24,501; U .S.R. 9, 086. 
Refinery products: 
uefied petroleum gas 
do...- 4,045 6,397 -- Denmark 2,165; Norway 1,903; 
United Kingdom 
Gasoline do... 20,264 21,293 25 "nec — d m 4, 526; Finland 3,741; 
Mineral jelly and wax — do- 112 116 1 Mrs Germany 71; United Kingdom 
Kerosene and jet fuel . do- 1,959 2,746 * Netherlands. 184 Finland 593; United 
Distillate fuel oil! do— 21,857 21,195 1,459 U. 83 N. 4, 4, . 4,248; East 
Lubri cant do— 2,029 1.714 21 Netherlands 437; United Kingdom 
433; West Germany 254. 
Residual fuel oil do- 19,457 28,714 -. USSR. 6,269; United Kingdom 
4,928; Netherlands 2,983. 
Bitumen and other residues 
do— 243 667 NA  . Mainly from Finland. 
Bituminous mixtures do 82 31 1 ran 12; France 8; United King- 
om 8 
Petroleum coke da- 279 759 817 United una ier Tit Belgium- 
Luxembourg 143 
NA Not available. 
e prepared by Jozef Plachy 
Less than 1/2 unit. 
*May include other precious metals. 
COMMODITY REVIEW 


METALS 


Copper.—Boliden, Sweden's largest pro- 
ducer of copper concentrate and its only 
producer of copper metal, at its Ronnskar 
smelter, proposed in September a compre- 
hensive $500 million plan to expand its 
copper-zinc-lead mining operations in 
northern Sweden to help ensure a constant 
supply of raw material for its smelter into 
the next century. Reserves were depleting 
rapidly; the Aitik Mine, which supplied 


nearly one-half of Sweden’s copper concen- 
trate, had reserves sufficient for only 10 to 
15 years and the Násliden copper-zinc mine 
in the Kristineberg district was exhausted 
and closed. Boliden sought significant Gov- 
ernment financial support for its plan. The 
Government officials disagreed with Boli- 
den’s optimistic estimate of the higher em- 
ployment after the expansion, and they said 
Boliden’s mining and smelting operations 
both caused serious pollution problems. 
Boliden was appealing at yearend stringent 
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proposed environmental regulations, partic- 
ularly because meeting them would signifi- 
cantly curtail copper and lead output from 
the Ronnskar smelter. The company at 
midyear had revealed a $10 million pro- 
gram to keep its smelter open while it 
reduced sulfur dioxide (SO,) emissions by 
50%. The plan was to close several outdated 
copper and lead production lines as well as 
sulfuric acid and liquefied SO, plants. Ex- 
cept for sulfur dioxide, production levels 
would be maintained through efficiency 
improvements and capacity increases in the 
newer lines and plants. Boliden continued 
to send its zinc concentrate to Norway's 
Norzinc A/S plant for smelting. Boliden 
was one-half owner of Norzinc. 

Ferroalloys.—Swedechrome AB began 
production of ferrochrome in its new 
plasma arc smelter at Malmó in October. 
One of the two furnaces operated contin- 
uously during the fourth quarter at some- 
what below its 40,000-ton-per-year capacity. 
Operational difficulties in the subsystems 
not related to the basic plasma reduction 
process had prevented the smelter from 
going on-stream earlier in the year. It did 
not approach full capacity by yearend as 
planned. A small amount of ferrochrome 
was made early in the year, but continuous 
production could not be maintained at that 
time. The company declared force majeure 
at midyear on its deliveries. 

Gold.—Boliden expanded gold production 
in three mines in northern Sweden at a cost 
of about $4 million per mine; these were two 
copper-zinc mines, Kristineberg and Ren- 
strom, that produced byproduct gold, and 
Enásen, a gold mine with copper and silver 
byproducts. Näsliden, a copper-zinc mine 
with byproduct gold, was closed. Loussa- 
vaara Kiirunavaara AB (LKAB), Sweden’s 
major iron ore producer, conducted explor- 
atory drilling for gold near Falun in central 
Sweden after completing seismic explora- 
tion during 1986. Terra Mining AB began 
developing, near Skelleftea in northern 
Sweden, a gold deposit that was reputed to 
contain about 300,000 troy ounces of gold. 

Iron Ore.—The Swedish Government 
purchased at yearend the Grängesberg 
Mine from Svenskt Stál (SSAB) for 1 krona. 
The deal was made retroactive to January 1 
so that the financial loss incurred during 
the year could be transferred to the state. 
Government aid was an unacceptable 
means of keeping the mine in the compa- 
ny's hands because it would inhibit SSAB's 
exports of steel products to the United 
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States. The Swedish Ministry of Industry 
guaranteed it would keep the mine oper- 
ating until 1991, mostly to continue worker 
employment. SSAB had declared in Febru- 
ary its intention to close the two mines 
remaining in central Sweden, Grüngesberg 
and the smaller Dannemora Mine, in 1989 
as part of its rationalization program. 
Dannemora, about one-third as large as 
Grangesberg, was less likely to operate at a 
loss than the larger mine and remained 
within the company. Total output of the two 
mines during 1987 accounted for about 1396 
of Sweden's total production of iron ore. 
Approximately 35% of this output went to 
SSAB's Oxelósund steelworks and the re- 
mainder was exported. SSAB argued that it 
was less costly to import iron ore or pur- 
chase it from LKAB. 

State-owned LKAB produced 8746 of Swe- 
den's iron ore from two deep mines north of 
the Arctic Circle and accounted for 9396 of 
export sales. Profitability decreased because 
of falling world market prices caused by the 
falling U.S. dollar and inroads into the 
world market caused by low-cost ore from 
rich surface mines, especially in Australia 
and Brazil. Sweden's iron ore output was 
mostly exported to Western Europe, with 
the Federal Republic of Germany and 
Belgium-Luxembourg taking more than 
50%. Although overall demand was down, 
demand for LKAB’s high-grade pellets 
was up because ore-sintering capacity was 
shrinking in Europe. Production of LKAB's 
lump ore, all of the high-phosphorus vari- 
ety, decreased because of decreased demand 
in Europe. LKAB production in 1987 was 
pellets, 53%; lump ore, 13%; and fines, 34%. 

Manganese.—Manganese-rich nodules 
were discovered by Luleå University of 
Technology at water depths of 200 to 350 
feet in the Gulf of Bothnia between Luleá 
and Vaasa, Finland. Large areas, up to 70 
square miles, containing approximately 
40,000 tons of nodules per square mile, were 
identified. Estimated reserves exceeded 1 
million tons of manganese at a concentra- 
tion of about 13%. The Swedish steel indus- 
try was dependent on imports for its manga- 
nese requirements. 

Molybdenum.—Metallurg Inc., based in 
New York, sold its Ferrolegeringar Troll- 
hattenverken AB plant in Trollhattan to 
Swedish steelmaker Sandvik AB. The plant, 
consisting of a 2,000-ton-per-year-Mo-con- 
tent molybdenum oxide roaster and a grind- 
ing facility, employed 50 people. It was 
operating at full capacity using imported 
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raw material. Sandvik planned to use most 
of the product in its specialty steel manu- 
facturing. The major feature of the plant, a 
35,000-ton-per-year ferrochrome smelter, 
had closed in 1986. 

Steel.—SSAB, mainly state-owned, pro- 
duced about 80% of Sweden’s rolled steel 
tonnage and was essentially the only pro- 
ducer of carbon steel. The major source of 
its iron ore was LKAB. Metallurgical coke 
was made by SSAB from imported coal, 
mostly from the United States. The Govern- 
ment sold some of the company’s shares 
during 1987 to financial institutions. The 
company reorganized at yearend to help 
ensure a consistent future profit. Restruc- 
turing, begun immediately, included closing 
facilities that produced unprofitable prod- 
ucts such as reinforcing bars. The company 
planned to emphasize steel sheet production 
and concentrate on the domestic market. 

The SSAB was to have most of its oper- 
ations at three major facilities, the Luleá 
steelworks in the far north near the LKAB 
iron mines, the Oxelósund steelworks 30 
miles south of Stockholm, and the Dom- 
narvet steel sheet-rolling plant 60 miles 
northwest of Stockholm. Rolling mills were 
also located at Luleá and Oxelósund. The 
company’s new business organization con- 
sisted of three product divisions. The larg- 
est, SSAB Strip Products with 60% of total 
volume, consisted of a 700,000-ton-per-year 
coking plant and a 1.6-million-ton-per-year 
blast furnace smelter at Luleå, and a tempo- 
rary electric arc furnace based on scrap at 
Domnarvet. Strip Products also had the 
Domnarvet sheet-rolling complex, which in- 
cluded a 2-million-ton-per-year wide-strip 
hot mill, a 900-million-ton-per-year cold- 
rolling mill, and lines for application of 
metal and plastic coatings to the sheet. 
SSAB Oxelósund, with 25% of total product 
capacity, consisted of a 450,000-ton-per-year 
coking plant, a 1.2-million-ton- per- year 
blast furnace smelter with systems for con- 
tinuous casting of slab, and a hot- rolling 
mill, mainly for production of heavy plate, 
the unit's major product. SSAB Profiles, the 
third unit, was responsible for 15% of 
SSAB's total product capacity. Products 
were to be mostly heavy rolled sections 
made at Luleå and rails produced at Dom- 
narvet. 

SSAB closed or began shutting down 
outdated facilities during 1987, including a 
billet machine and a rolling mill at Luleå 
and a strip mill at Domnarvet and Sura- 
hammer. Decisions were made at yearend 
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to invest in a second continuous-slab casting 
machine at Luleå and sheet-roll changing 
equipment and a second heat-treating fur- 
nace at Domnarvet at a cost of $100 million. 
The electric arc furnace at Domnarvet was 
to be closed when the second slab casting 
machine at Luleå became operational. Man- 
ufacturing of reinforcing bars, wire rod, 
and light-gauge long products was discon- 
tinued at yearend. 

The larger blast furnace at Luleå suffered 
extensive damage early in the year, causing 
a production loss of 100,000 tons of steel. 
Production disturbances in the coking plant 
at Luleà necessitated a 15% use of imported 
coke. Extensive repairs were begun at 
Luleå. These costs were charged to the 1987 
account. The company's 1987 profit after 
depreciation, $100 million, was aided by the 
transfer of the Grüngesberg iron mine to 
the Government. Raw materials were less 
costly during the year because of the declin- 
ing dollar and keen world competition. 

Sweden's major specialty steel producers 
all reported improved results in 1987. 
Ovako Steel AB, the large new Finnish- 
Swedish specialty steel company, announc- 
ed a 25% increase in annual raw steel 
capacity in its Hofors Tube Works, to 
400,000 tons per year over the following 2 
years. The company also invested $47 mil- 
lion in new finishing equipment at its 
Hällefors Works, raising annual bright bar 
capacity to 50,000 tons. Billet production at 
Hällefors was scheduled to terminate in 
1989 upon shutting down the electric arc 
furnace. Ovako's overall specialty steel ca- 
pacity was expected to remain near 1 mil- 
lion tons per year after making these 
changes. The other major specialty steel 
producers were Avesta AB and Sandvik 
Steel AB. Fagersta Stainless AB, jointly 
owned by Avesta and Sandvik, announced 
that it intended to invest $20 million in 
updating its rolling mill, thereby increasing 
output and productivity. European demand 
for stainless steel increased significantly 
during the year. 

The U.S. Department of Commerce found 
in February that Avesta Sandvik Tube AB, 
the Swedish producer of stainless steel tube 
and pipes, had been indirectly subsidized by 
the Swedish Government in past years. 
Consequently, Commerce asked for a 2.18% 
countervailing duty on imports of Swedish 
hollow stainless steel products. However, 
the case was thrown out in March by the 
US. International Trade Commission (ITC). 
U.S. producers again urged the ITC in 
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October to impose the duty. Meanwhile, the 
ITC had decided in May that ending import 
restraints on stainless steel bar and rod and 
on alloy tool steel would adversely affect 
U.S. industry. In July, the U.S. Government 
extended the restraints for another 3 years, 
including a 3% tariff that decreased by 1% 
each year. The Swedish Government con- 
tinued to contest the restraints, both direct- 
ly to the U.S. Government and in interna- 
tional trade forums. 

Zinc.—SKF Plasma Technologies AB re- 
ported that its prototype arc-plasma process 
for recovery of zinc metal from carbon-steel- 
mill bag dust operated continuously at near 
capacity throughout most of 1987. The an- 
nual production rate from the unit at 
Lanskrona was approximately 11,000 tons 
of Prime Western grade zinc from 55,000 
tons of dust. Many design changes occurred 
during the furnace's intermittent operation 
period from 1984 until yearend 1986, includ- 
ing the design and construction of a satis- 
factory zinc metal condenser. The plant was 
initially operated by Scan Dust AB, a sub- 
sidiary of former SKF Steel Engineering 
AB. The bag dust was mixed with powdered 
coal and fluxes and fed, along with a carrier 
gas, into a 6-megawatt, water-cooled, coke- 
filled shaft furnace. Heat was supplied by 
arc-plasma generators placed symmetrical- 
ly around the bottom of the furnace. The 
zinc vapor was absorbed in a spray of lead 
metal droplets in the condenser. Prime 
Western-grade zinc was subsequently sep- 
arated in liquid form by cooling the molten 
lead-zinc alloy. The process met environ- 
mental standards, after a method was devis- 
ed to recover small amounts of mercury 
vapor released during the reduction step. 
The process presented industry with a tech- 
nically feasible and environmentally ac- 
ceptable option for getting rid of baghouse 
dusts from steel plants. The dusts have been 
cited as an environmental problem. 


INDUSTRIAL MINERALS 


Nitrogen.—Supra AB, Sweden's only fer- 
tilizer manufacturer, closed its ammonia 
plant in Kóping because of high production 
costs. The 25-year-old-plant's process was 
based on fuel oil feedstock. Supra AB was 
15%-owned by Norsk Hydro A/S, the giant 
Norwegian fertilizer, oil, and aluminum 
producer. 

Sulfur.—Boliden announced during the 
second half of the year that it would close 
by 1989 the smaller of two sulfuric acid 
plants and one of its two liquid SO, plants 
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at its Ronnskar smelter as part of its 
program to reduce SO, emissions from the 
smelter by 5096. Total acid production 
would be affected miinimally but SO, pro- 
duction would be reduced significantly. 


MINERAL FUELS 


Closure of the nuclear power industry by 
the year 2010 continued to be the dominant 
energy policy in Sweden. A new energy bill 
presented to Parliament in May would close 
2 of the 12 reactors during the mid-1990's. 
The first to be closed would be the Bares- 
bück reactor across the water from Copen- 
hagen, Denmark. In addition, four large 
rivers were exempted from hydropower de- 
velopment, thereby eliminating an estimat- 
ed 2,300 megawatts (MW). Nearly all of the 
19,000 MW of Swedish electric power was 
generated by nuclear reactors, 50%, and 
hydropower, 46%. Most leaders of the min- 
erals industry and much of its work force 
were opposed to the nuclear phaseout be- 
cause the resultant higher cost of electric 
power would price mineral products out of 
the world markets, resulting in plant clo- 
sures. Proponents of ending nuclear power 
argued in favor of strict conservation ef- 
forts, large imports of natural gas, and 
development of alternate domestic energy 
sources, many of them renewable. They said 
these remedies could, if applied rigorously, 
suffice to maintain a viable economy, albeit 
somewhat less robust. Energy conservation 
was to be promoted through improved ther- 
mal insulation, use of heat pumps in build- 
ings, and energy-efficient lighting. Alterna- 
tive domestic power sources included wood, 
wind, straw, peat, and industrial wastes. 
Coal-burning power stations were to be 
made more environmentally acceptable by 
applications such as the use of limestone in 
fluidized-bed combustion chambers. This 
technology was being incorporated into a 
new 400-MW station planned at Oxelüsund 
and two smaller 200-MW stations under 
construction in Stockholm. 

Future importation of large volumes of 
natural gas from Norway and the U.S.S.R. 
was being emphasized as a viable option by 
yearend in view of methane's clean burning 
characteristics, its relatively low cost, and 
large reserves. Discussions began with both 
nations. À preliminary long-range prelimi- 
nary plan was to construct a gas pipeline 
network throughout Sweden such that gas 
could be imported into the country without 
favoring any single exporting country. A 
direct pipeline from the undeveloped Hal- 
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tenbanken area of the Norwegian Sea 
would be very costly, requiring pipelaying 
through much rugged undersea and over- 
land terrain in Norway and Sweden. A less 
expensive option was to tie Norwegian 
North Sea reserves to Danish North Sea 
pipelines already connected to Sweden, but 
this would expose the gas to potentially 
expensive Danish transport fees. 

The 100-mile gas pipeline under construc- 
tion in Sweden from Malmó to Góteborg for 
distribution of natural gas imported from 
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Denmark reached Falkenberg by yearend, 
about 60% of the way. The Sweden-U.S.S.R. 
boundary line in the Baltic Sea was finally 
agreed upon after 18 years of negotiations. 
The Swedish Government began preparing 
for petroleum exploration in the Baltic east 
of Gotland. 


Physical scientist, Division of International Minerals. 

Where n , values have been converted from 
Swedish kronor (Skr) to U.S. dollars at the rate of 
SKr6.83 = US$1.00, the average for 1987. 


The Mineral Industry of 
Switzerland 


By Richard M. Levine! 


In Switzerland, despite its rugged topog- 
raphy with abundant outcrops and plentiful 
small occurrences of minerals, exploration 
had not confirmed abundant economic min- 
eral reserves. Switzerland had only a very 
small mining industry that exploited a few 
industrial minerals. All energy fuels were 
imported, except for about 1.1 billion cubic 
feet of natural gas produced at Fensterwald 
in Lucerne Canton. However, hydroelectric 
power was significant as an indigenous 
source of electric power. In the metallurgi- 
cal sector, aluminum was the only metal 
produced in appreciable quantities. 


In 1987, the Swiss economy continued its 
satisfactory course with the gross domestic 
product (GDP) growing at a rate of 2.5%. 
Major economic issues that Switzerland 
faced included coping with the growing 
coordination of economic ties with the coun- 
tries of the European Communities (EC), of 
which Switzerland was not a member, and 
deciding whether to proceed with nuclear 
power development. Economic growth was 
accompanied by investment in heavy capi- 
tal goods purchases and by a strong revival 
of the construction industry. 


PRODUCTION 


All mineral industries were privately 
owned except for the salt industry, which 
was a Government monopoly. Metallurgical 
products were produced entirely from im- 
ported raw materials. Although aluminum 
was the only metal produced in appreciable 
quantities, the country also produced small 


amounts of gallium, iron and steel products, 
and secondary lead. Switzerland refined its 
own petroleum products but relied entirely 
on imported crude stocks. The country also 
produced a small number of industrial min- 
erals, including cement, gypsum, lime, ni- 
trogen, salt, and sodium compounds. 
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Table 1.—Switzerland: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P . 1987* 
METALS 
Aluminum, smelter, primary metric tons 75,974 79,173 72,742 80,249 373,169 
Iron and steel: | 
Pig iron and blast furnace ferroalloys _——— — _ 10 54 66 79 80 
Electric-furnace ferroalloys”______..___ — 4 5 5 5 5 
Steel, crude - - - -- -- - ---—--—---—---——— 835 978 987 1,075 1,100 
Semimanufactures, rolled produets 780 800 950 980 900 
Lead, refined, secondary ___—____ metric tons 2,000 2,000 2,000 2,500 2,500 
INDUSTRIAL MINERALS 
Cement, hydraulic-——————— -----—-- 4,138 4,181 4,254 4,393 34,617 
Gypsum® ________________________ 186 220 220 200 230 
II!!! tay DRE, 42 41 37 35 40 
Nitrogen: N content of ammonia ___________ T35 133 31 30 39 
ec FRED ⁵ðVvdj ĩ³ 317 372 374 389 390 
Sodium compounds, n. e. s.: Carbonate? 
metric tons 45 4 45 4 
Sulfur, byproduct, all sources 8 2,711 2,878 2,638 3,201 3,533 
MINERAL FUELS AND RELATED MATERIALS 
Gas: 
Manufactured million cubic feet: 1,131 1,098 1,154 1,162 1,170 
Müll! 8 do... DE NM 100 600 1,100 
Petroleum refinery products: 
finery gas 
thousand 42-gallon barrels. - 948 849 920 984 1,070 
Liquefied petroleum gas- do— 71,636 71,647 1,717 1,670 31,817 
Gasoline, all kinds do... 19,343 18,407 8,486 8,723 38,765 
Naphtha - --------------- do... 162 77 77 153 160 
rtr oen do— —- 12.044 12,052 1.922 2,099 32,286 
Keros ene do... 37 125 32 31 330 
Distillate fuel oilili ....... doe 113,243 113,184 13,494 13,622 312,862 
Residual fuel oilil . ... _ do... 14,927 15,081 4,746 4,824 34,117 
Bitumen do— 689 844 695 926 3933 
c eo eee do... 732.867 732.089 32,012 32,789 31,880 
*Estimated. Preliminary. "Revised. 


1Table includes data available through Nov. 30, 1988. 


?In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and 
stone) is undoubtedly produced, but output is not reported, and available general information is inadequate to make 


reliable estimates of output levels. 
3Reported figure. 


TRADE 


Reflecting its lack of natural resources, 
Switzerland usually ran a merchandise- 
trade deficit that was more than compensat- 
ed for by earnings on capital and services, 
which in total yielded a positive current 
account balance. In 1987, Switzerland was 
able to achieve an increase in exports de- 
spite the appreciation of the Swiss franc.? 
However, the trade balance was less favor- 
able than in 1986 as imports increased more 
than exports. Switzerland ranked as the 
seventh-largest European trading partner 
of the United States, ranking behind Italy 
but ahead of Spain. Precious stones and 
jewelry were one of the main Swiss imports 
from the United States, and jewelry was one 
of the main Swiss exports to the United 
States. The United States placed Switzer- 
land in a more favorable status as a recipi- 
ent of items on the U.S. export control list, 
which eased the granting of U.S. export 
licenses. 

Government Policies and Programs.—In 
1987, the third stage of a phase-in of emis- 


sion standards for automobiles was imple- 
mented, bringing emission standards to the 
levels of the United States 1983 standards. 
These new standards would implicitly ne- 
cessitate catalytic converters. Also during 
the year, Switzerland and the EC reached a 
basic agreement on scientific and technolog- 
ical cooperation for research and develop- 
ment in advanced materials in an effort to 
coordinate the EC program with the Swiss 
research program “Materials for the Needs 
of Tomorrow." 

Despite projected increases in electricity 
demand in the coming decades, two popular 
initiatives to amend the Constitution were 
advanced opposing nuclear power develop- 
ment. One would impose a 10-year morato- 
rium on construction of new nuclear 
powerplants, and the other called for a 
complete phaseout of nuclear power. These 
two national referenda were to be voted 
upon in 1990-91. Recent opposition to nucle- 
ar power development had been fueled by 
the accident at the reactor in Chernobyl in 
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the U.S.S.R. 

Switzerland already had five nuclear 
powerplants in operation that supplied al- 
most 40% of the country’s electric power 
output with this percentage rising in win- 
ter. Nuclear power had tripled its share of 
energy generation in the past 15 years. 
During the year, a study was being con- 
ducted by a group of experts commissioned 
by the Swiss Federal Energy Office to deter- 
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mine the prerequisites, possibilities, and 
consequences of phasing out the use of 
nuclear energy in Switzerland. Results of 
this study were to be released in 1988. 
Owing to the increased opposition to the 
development of nuclear power in the coun- 
try, plans for the construction of the nucle- 
ar powerplant at Kaiseraugst near Basel, 
over which a 20-year battle had been waged, 
were in serious jeopardy of being canceled. 


Table 2.—Switzerland: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals ilograms — 2,604 
Alkaline-earth metals do— 98 
Aluminum: 
Ore and concentrate 10 
Oxides and hydroxides KW oat 1,445 
Me aum hti mde ding 49,570 
nwrought inclu scrap —— —— : 
Semimanufactures 101, 668 
Antimony: Metal including alloy, all 
forms coca ilograms_ _ 172 
Arsenic: Oxides and acids do... 148 
Beryllium: Metal including alloys, all 
irrt 88 es 159 
Chromium: Oxides and hydroxide NE 15 
Cobalt: Oxides and hydroxides 
kilograms. _ 205 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum 
do— 794 
Copper: 
Gre and concentratt,s -- (3) 
Matte and speiss including cement 
CODDeE.—— m oo ee es 2,593 
— 
e n u 0 
KERN d T 13,268 
1 — ——— a 5,790 
Semimanufactures 25,130 
ig Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. — 29,897 
Iron and steel: 
Iron ore and concentrate: Pyrite, 
roasted n es 28 
ipis m 
sale fhe T EH ER 100,135 
cy ion Gas cast iron, related materi- 
Be ie ht OMM RS 829 
Ferroalloys: 
Ferroaluminum 2 
Ferrosili con 115 
Silicon metall 6,445 
Unspecified- . __- 199 
Steel, primary form 6,721 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tionassssss — 535,213 
Universals, plates, sheets 96,012 


See footnotes at end of table. 


Destinations, 1986 


1986 : 
ne Other (principal) 
2,858 64 West Germany 638. 
35 _. NA. 
14 NA NA. 
423 36 West Germany 215. 
54,582 32 West Germany 32,756; Italy 16,028. 
104,870 2,806 West Germany 23, 646; France 17, 436. 
1,292 NA NA. 
103 NA NA. 
164 14 NA. 
28 (3) West Germany 19; Italy 3. 
363 _. NA. 
550 25 br Germany 161; United Kingdom 
60 (3) Italy 26; West Germany 24. 
12 NA West Germany 4. 
12,244 98 Mabe At arany 5,814; Austria 2,190; 
5,310 me West e 3,699; Italy 1,467. 
26,776 8,973 West Germany 9, 9723 France 3 215. 
29,640 NA NA. 
29 — France 8; Peru 8; Philippines 6. 
60,949 _. Italy 39,668; West Germany 15, 744. 
1,030 27 West Germany 848. 
2 _. All to West Germany. 
133 — West Germany 65. 
6,195 84 li „ 5,665; Austria 240; 
156 1 West German 
26,152 -- Italy 23,530; RS 2,126. 
505,438 588 West German any 2 277,860; Italy 115,783; 
France 46,774 
110,852 1,235 


West Germany 82, 724; Austria 7,906; 
Italy 5,945. 
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Table 2.—Switzerland: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
á peran Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Hoop and strip - - -----—- 35,196 46,129 53 Austria 19,585; West Germany 
16,365; France 7 ,212. 
Rails and accessories 3,354 2,180 18 Italy 887; Austria 647; West Germany 
Wifes 25,369 26,863 2,448 West Germany 14,327; France 4,308. 
Tubes, pipes, fittings |... 210,029 189,610 9,240 kic 1 77,352; Denmark 
Dons Castings and forgings, rough 10,269 11,148 424 West Germany 4,520; France 3,040. 
ad: 
OxIde8 Lec 5 128 ES U.S.S.R. 120; Uganda 4; Austria 2. 
Metal neue alloys: 
NOM NOR 10,391 16,008 -— Italy 9,327. 
Unwroughit S EF DET ,983 ,088 d Italy 1,521. 
mimanufactures 44 (2) West Germany 6; Austria 3. 
Magnesium: Metal including alloys: 
nwrought including crab 202 116 West Germany 96 
Semimanufactures 584 649 28 France 188; Bolcium Lusembourg 15. 
Manganese: Oxide s 146 4 -- Greece8. 
Mercury ________ 76-pound flasks_ — 854 151 (3 Netherlands 58; Bulgaria 29; West 
Germany 29. 
ay enum: Metal including alloys, all 
TEE 12 6 (3) West Germany 2; Brazil 1. 
Nickel: Metal including alloys: 
Sir. OEE 256 295 — West Germany 276; France 19. 
Unwrought __________-____ _ 105 44 (7) West Germany 43. 
Semimanufactur es 563 546 2 * 219; West Germany 138; Italy 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
thousand troy ounces. . 999 915 21 Japan 304; West Germany 166. 
Rare-earth metals including alloys, all 
forms acc C? kilograms. .. 12 151 erc: Japan 250. 
Silver 
Waste and sweepings? 
value, thousands $154,916 $67,878 $7 us 5 $28,166; Spain 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 17,485 22,107 37 United Kingdom 933. 
Tin: Metal including alloys: 
Scrape o ( 90 28 2s West Germany 13. 
Unwroughgnht ! 198 161 (2) Italy 70; West ‘Germany 66. 
Semimanufactures_______~____— 24 59 A Iran 34; 50 K 8. 
Titanium: Oxides 22 -— 897 189 (3) Austria 50; Italy 49 
Tungsten: Metal including alloys, all 
Cr ERRORES RE 63 38 2) West Germany 31. 
Uranium and thorium: Oxides and other 
compounds 7 5 (2) West Germany 2. 
Zinc: 
Oxide8.— cea. 22 18 im Italy 12; Yugoslavia 3; France 2. 
Bluepowder . 25 34 NA Austria 15; Hungary 10. 
Metal including alloys: 
%%%/%/ͤ m x 1.182 1.222 -— Italy 150; West Germany 389. 
Unwroughgnt 137 27 — West Germany 19; Italy: 5; France 2. 
C Semimanufactures 79 11 MS France 3; West Germany 2. 
er: 
Ores and concentrates 105 178 (?) For gal 65; West Germany 32; Italy 
Ashes and residues 15,485 16,518 38 West Germany 6,850; Belgium- 
Luxembourg 4, .966; Italy 2,066. 
Base metals including alloys, all forms 302 978 62 West Germany 109. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
. Corundum, emery, pumice, 
ͤ 8 28 25 (3) West Germany 7; France 1. 
Artificial 
Corun dumm 271 220 17 West Germany 131. 
Silicon carbide _ 5,504 5,622 NA NA. 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodit 1985 : 
AS ued Other (principal) 
INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 
Dust and powder of precious and semi- 
precious stones including diamond 
kilograms _ 3,369 3,674 198 Italy 3 France 402; West Ger- 
many 380. 
ceding and polishing wheels and 
stonee222ssasas 1,912 1,830 42 1 Germany 453; United Kingdom 
Asbestos, cru dee 5 15 3) Austria 7 ; West Germany 5. 
Barite and witherite 38 15 1 Ivory i 5; West Germany 4; Aus- 
tria 3. 
Boron materials: 
Crude natural borates _ __ ____ ~~~ 5 3 — All to West Germany. 
and acids 5 2 DM NA. 
CemBnt.. o nno ees 16,575 25,288 54 West Germany 23,392; France 1,695. 
ACO: fone a ne OROSIUS 280 284 20 West 4 184; France 26; Aus- 
tria 
Clays, crude le 50,513 73,080 (3) West Germany 72,775; Austria 145. 
Cryolite and chio lite 46 5 -- Brazil 2; Turkey 1; Venezuela 1. 
Diamond: 
Gem, not set or srung 
ue, thousands. . $1,002,872 $1,324,543 $62,731 EIT 5 $146, 443; Israel 
Industrial stones do- 839,771 $45,856 $1,964 Italy $21,212; France $4,157; West 
Germany $3, 519. 
Diatomite and other infusorial earth .. _ — 40 50 (3) iron 24; Greece 8; West Ger- 
Feldspar, fluorspar, related materials 159 153 ate Portugal 41; West Germany 39; 
Venezuela 24. 
Fertilizer materials 
de NOS mec 2,210 1,871 en Austria 1,245; France 543. 
Manufactured 
Ammonia... ~~. _ 31 11 =N is 6; 0 080 Germany 2: Republic 
of Korea 
Nit exitus CCC 1,953 1,346 2 West Germany 1,220; Sweden 80. 
Hinc )J ee EE 2 4 NA NA 
Unspecified and mixed 3,535 4,284 14 West Germany 2,104; Peru 612. 
Graphite, natura s 10 8 oe bid Reale aad 2 Republic of Korea 
; Peru 1. 
Gypsum and plaster ------------- 11,970 15,143 1 France 15,014. 
T E 8 781 768 -- Norway 322; West Germany 203; 
Denmark 175. 
Magnesium compounds: Oxides and 
hydroxides ORTI 8 16 75 (3) West Germany 20; France 6. 
Mica 
Crude including splittings and waste 130 77 — West 5 57; Venezuela 8; Aus- 
tria 5. 
Worked including agglomerated split- 
Ung ou euo e nue E eU 447 490 1 o 63; United Kingdom 51; Nor- 
Phosphates, crulde kilograms. . e 84 a All to 5 West Germany. 
Phosphorus, elemental _ _ ~~ — — do- 222 791 NA West Germany 44; ünspecifiad 747. 
Pigments, mineral: 
Natural, cru le 29 28 NA NA. 
Iron oxides and . processed 78 405 1 West Germany 353; Philippines 15. 
Potassium salts, crude - -—-— 103 117 NA NA. 
Precious and semiprecious stones other 
than diamond: 
Natural!!! value, thousands. _ $168,344 — $193,226 $31,966 France $36,098; Hong Kong $23,136. 
Bae care VF do— $20, ; $4, West Germany $4,825; France $2,651. 
ite, unroasted___~.___________ ; "E 
Salt and brine. ____________-__ _ 49 45 (3) Argentina 9; Bangladesh 9; Belgium- 
Luxembourg 6. 
Sodium compounds, n.e.s.: 
nate, manufactured 22,532 15,739 NA Italy 10,253; West Germany 5,186. 
Sulfate, manufactured _________ 178 46 NA Austria 15. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 21,978 21,153 (3) West Germany 12,757; Italy 12,692. 
Workelddddl --- 8,319 7,593 8 West Germany 6,710; Austria 404. 
Dolomite, chiefly refractory- grade 24 SN West Germany 18; Philippines 5. 


See footnotes at end of table. 


1986 


Destinations, 1986 
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Table 2.—Switzerland: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 


Gravel and crushed rock |. — 

Limestone other than dimension 

artz and quartzite 

d other t metal- bearing 

Sulfur: 
Elemental: 

Crude including native and by- 

product. - ------------- 


Colloidal, precipitated, sublimed — 
Dioxide________._______-_- 
Sulfuric acid 

Talc, steatite, soapstone, pyrophyllite _ — 


Slag and dross, not metal-bearing _ _ — 


FUELS AND RELATED 
MATERIALS 


Apoa TI and bitumen, natural 
Carbon black 


kilograms  . 
Coke and semicoke. . .. - -------—- 
Peat including briquets and litter 
Petroleum: 
Crude 42-gallon barrels. — 
Refinery products: 
Liquefied petroleum gas 


Gasoline do— 
Mineral jelly and wax do- 
Kerosene and jet fuel do- 


Distillate fuel oil do 
Lubricant L do 
Residual fuel oil do... 
Bitumen and other residues 
898 

Bituminous mixtures do- 
Petroleum coke do... 

NA Not available. 

1Table prepared by Linda Williams. 

2Less than 1/2 unit. 


May include other precious metals. 


1985 


3,917 
36,051 


1986 


1 252, 246 


2,333 
12,447 
412 


United 
States 


Destinations, 1986 
Other (principal) 


West Germany 41,716; France 963. 
France 78. 

Italy 35,217; West Germany 607. 
Italy 14, 14,97 1; France 2,975. 


Italy 3,570; Yugoslavia 1,483; West 
Germany 1,276. 

West Germany 42. 

NA. 


West Germany 15,754; France 1,216. 
pone 48; France 10; West Germany 


West Germany 1,309; Belgium- 
Luxembourg 74. 
West 99 32,355; Italy 11,496. 


France 32; West Germany 2. 
Czechoslovakia 57; Austin 30; West 
Germany 24. 


NA. 

All to Brazil. 

West Germany 1,685. 

Austria 1,056; West Germany 166. 
U.S.S.R. 36. 


Italy 283,933; France 33,489. 
Kusa 32,198; Netherlands 986. 
France 244; United Kingdom 228. 
Austria 2, 836; West Germany 85. 
Austria 34, 972. 

Italy 24, 724; West Germany 24,045. 
West Germany 1,134,012; Austria 


All to Austria. 
West Germany 3,109; France 2,188. 
West Germany 280; Italy 88. 
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Table 3.— Switzerland: Imports of mineral commodities: 


(Metric tons unless otherw¾ise specified) 


Commodity 


METALS 
Alkali and alkaline-earth metals: 
Alkali metals 


Alkaline-earth metals _ — kilograms. _ 


Aluminum: 
Ore and concentrate 


Oxides and hydroxides |... 
Metal including alloys: 
Unwrought including scrap- — .. — 


Semimanufactures 


Anamo Metal including alloys, all 

Arsenic: Oxides and acids__________ 

= um: Metal including alloys, all 
TTC 


Chromium: Oxides and hydroxides — — 
Cobalt: Oxides and hydroxides 


Columbium and tantalum: Metal in- 
cluding alloys, all forms, enue 


Cop ograms _ 
Ore. and concentrate do... 
Matte and speiss including cement 

Sp pe . eese 
SulfBte. - --- ------------- 
Metal ae alloys: 

Unwrought_ ------------- 


Gold: Metal neue ny alloys, unwrought 
and partly wrought 
thousand troy ounces. .. 
Iron and steel: 


Iron ore and concentrate: Pyrite, 
roasted 


Silicon metall! 
Unspecified 


Steel, primary form 
Semimanufactures: 
ier an angles, shapes, sec- 


Tubes, pipes, fitting 
Castings and forgings, rough 


See footnotes at end of table. 


1985 


146,751 
18,145 
62,106 


21 
81 


301 
1,219 


264 
15,008 
208,572 


688,396 
108,501 
288,918 
41,748 
41,945 
153,797 
14,622 


1986 


6,263 
1,512 
89,848 


88,420 
11,240 
828,815 
50,976 


377 
1,963 


256 
15,156 
164,808 


660,286 
772,887 
248,496 
45,851 
48,478 
152,488 
14,970 


United 
States 


109 
45 


Sources, 1986 
Other (principal) 


West Germany 350; United Kingdom 
France 10. 


0 Germany 132; United Kingdom 
Australia 125,419; Italy 23,347. 


West Germany 30,029; Norway 
22,232; Iceland 21,406. 

West Germany 29,572; Belgium- 
Luxembourg 10,680. 


China 55. 
NA. 


in Kingdom 450; West Germany 
West Germany 571; Poland 79. 
West Germany 12; United Kingdom 


Austria 830. 
All from West Germany. 


R 3,812; West 
8,716; Chile 8, 411. 
Italy 200; 30 Us SSR.1 190; Czechoslovak- 


F U. S. S. R. 1, 678; 
Austria 525. 


West Germany 1,035; United King- 
dom 218. 

West Germany 33, 745; United King- 
dom 16,950; France 11 ,894. 


France 55; unspecified 38,286. 


FOU a 7,154; Norwa 
2,882; Italy 463. d 


West Germany 195,448; France 
105,107; Netherlands 17, 453. 


West Germany 22,706; France 9,695; 
Brazil 9,509. 


ee pT. 194; Belgium- 
U.S.S.R. 2919. West Germany 2,259; 
Yugoslavia 1,194. 
Norway 5,128, West Germany 3,620; 
orwa 
France. 8,1 199. 
West est Germany 44 44,127; Netherlands 
84,055; United Kingdom 81.933. 


Italy 183,288; West German 1 128285 162,017; 
Belgium-Luxembo mbourg 1 

West Germany 201,932; Beicium- 
Luxembourg 126, 504. 

West Germany 131, 780: Netherlands 
86,488; Austria ustria 27,610. 

Austria 24, 924; West Germany 
14,291; Italy 55 874. 
est Germany 15, 349; Dal 12,897; 


Be ium-Luxembo 
68.177; Kay 28, 222; 


West 

went Ger adi s 182; East Germany 
rman 

8,635; France Í 1.883. 
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Table 3.—Switzerland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


OxideB — Ses 


Magnesium: Metal including alloys: 
5 including crab 


5 76- pound flasks . 


Nickel: 
Ore and concentrate 


Metal including alloys: 
Scrap 


Semimanufacturess 


Platinum- group metals: peer o including 
alloys, . and 5 y wrought 
troy ounces... 


nare sarti; metals including pode all 


Silver: 
Waste and sweepings? 
value, thousands 


Metal including alloys, unwrought 


and partly wrought 
thousand troy ounces. . 


Ore and concentrate — kilograms. _ 
Mete Ine uding alloys: 


compounds 


Blue powder 
Metal including alloys: 
Scra 


Other: 


Ashes and residues 
Base metals including alloys, all forms 


See footnotes at end of table. 


1985 


4 
1,432 
3,352 


24 
26,363 
1,536 
4,442 


807 
1,204 


1986 


1,158 
611 


$47,036 


18 


4 
1,221 
3,500 

141 
30,186 
1,640 
3,459 


1,172 
1,361 


United 
States 


Sources, 1986 
Other (principal) 


West Germany 351; France 32; Ne- 
therlands 10. 


Netherlands 286. 

France 2,757; Canada 2,035; West 
Germany 1,701. 

West Germany 1,533; Belgium- 
Luxembourg 187, 


Norway 1,542; Italy 374; Canada 320. 

West Germany 27; Italy 

Greece 894; Japan 298; "Belgium- 
Luxembourg 101. 

Spain 565; United Kingdom 162. 


Austria 10; West Germany 5. 


U.S.S.R. 24; Norway 21; United King- 
dom 11. 


West Germany 14; Ivory Coast 5; 
Bulgaria 4. 


Republic of South Africa 297; Norway 
42; Finland 225. 
1 Germany 914; United Kingdom 


United Kingdom 420; U. S. S. R. 158; 
West Germany 149 


France 158. 


Saudi Arabia $5,661; Lebanon $5,487; 
West Germany $4,762 


Peru 808; West Germany 112; unspe- 
cified 52, 997. 


Mainly from West German 125 
Malaysia 616; Indonesia 125; Nether- 
lands 123. 


West Germany 268; Belgium- 
Luxembourg 67; Netherlands 63. 

West Germany 738; Belgium- 
ane 323; United Kingdom 


France 20; West Germany 18. 
France 11; West Germany 3. 


All from West Germany 

France 517; West Germany 290; 
United Kingdom 211. 

Belgium-Luxembourg 1,890; West 
Germany 1,030 


Belgium-Luxembourg 49; Italy 33. 
Netherlands 7,856; West Germany 
6,562; Norway 5, 191. 
West Germany 751; France 271; 
Belgium-Luxembourg 264. 


West Germany 900; Belgi 
. 853; Republic of South 
Africa 448. 

West Germany 906; Austria 152. 

Republic of South África 234; 
Belgium-Luxembourg 230. 
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Table 3.—Switzerland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
P United Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
%%% MEER 8 9,462 10,571 129 West Germany 9, 929; Italy 471. 
Artificial 
Corunß dum 7,077 1,006 250 West Germany 3,116; Austria 2,374. 
Siliconcarbide.. |... _ 4,017 1 441 (3) ur 5 1. 145; Norway 249; 
Dust and powder of precious and semi- 
precious stones including diamond 
ilograms _ 5,671 5,967 1,154 Ireland 4,002. 
Grinding and polishing wheels and 
stonesSs 2,171 2,065 22 mere rs mid 1,003; Italy 335; Aus- 
Asbestos, rule 5,058 3,923 7 U. SS S. R t 422; Canada 1,408; Repub- 
lic of South Africa 888. 
Barite and witherite. ----------- 1,348 885 3 bó Germany 676; France 141; Italy 
Boron materials: 
Crude natural borates 302 200 -— Netherlands 172; Turkey 26. 
Oxides and acids 402 468 1 France 165; ; Turkey 133; Italy 110. 
Cement - - ----------------—- 350,964 425,052 16 West Germany 165,732; "Italy 152,089; 
France 58,366 
e tente e E 88,431 40,357 26 France Ay 623, Italy 7,913; West Ger- 
Clays, crulle --------—— 179,468 171,002 1,309 United King do 13,128; West Ger- 
many 72,814; France 14, 456. 
sre te ane chiolite... - 35 16 — A Denmark 15. 
ond: 
Gem, not set or strung 
value, thousands__ $1,036,659 $1,480,503 $111,041 Sanas King dom 267865 280: Belgium- 
uxem 
Industrial stones do... $38,951 $45,587 $4,694 1122625 836,300 0 West Germany 
Diatomite and other infusorial eartn 6,920 6,303 128 Denmark 4,777; France 918. 
Feldspar, fluorspar, related materials 17,301 11,691 -— Italy 5,209; West Germany 2,960; 
France 2,163. 
Fertilizer materials: 
Crude, n. ess 17,649 14,736 1 France 9,151; Italy 3,349; West Ger- 
many 1,596. 
Manufactured 
Ammonia_______________ 22,306 28,870 -— Austria 10,535; France 9,191; West 
Germany 7,246. 
Nitrogenouus 94,564 98,083 18 Austria 33,166; West Germany 
14,635; Netherlands 13,557. 
Phosphatic. 92,105 85,663 __ France 58, 216; Belgium-Luxembourg 
23,436; Netherlands 2,327. 
Unspecified and mixed 164,647 169,233 14,268 France 46, 131; West Germany 42,738; 
Belgium-Luxembou 25,948. 
Graphite, naturaallll 108 237 (?) ui Germany 110; Italy 72; France 
Gypsum and plaster... . 10,096 69,208 — West Germany 46,488; Italy 15,735; 
| France 6,145. 
LIB Re tea ON a lc I ud EE 11,824 15,295 — West Germany 41,857; Italy 33, 375. 
esium compounds: 
esite, crulle 12 24 8 NA. 
Oxides and hydroxides 5,383 9,425 25 Austria 3,006; Spain 1,333. 
Meerschaum, amber, jet .. kilograms — 1 =e 
ca: 
Crude including splittings and waste 611 585 1 France 257; West „ 159; 
United Kingdom 71 
Worked including agglomerated split- 
ÜDgsu--—— ĩ 8 388 431 1 France 240; Belgium-Luxembourg 99; 
India 75. 
Nitrates, cru le 14 "M 
Phosphates, crulle 6,247 9,837 Ere cr 5,193; Morocco 3,977; Israel 
Phosphorus, : elemental F 4,419 4.112 83 France 1,088; Italy 1,077. 
Pigments, mine 
Natural, crule 309 244 —— Austria 135; West Germany 77. 
Iron oxides and hydroxides, processed 3,387 2, 388 19 To Germany 2,10 2,107; United King- 
om 
Potassium salts, crude _____ 81,381 71,002 ines France 48, 555, West Germany 4,794. 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Precious and semiprecious stones other 
than diamond: 


Natural! value, thousands. .. 

Synthetic do- 
Pyrite, unroasted_ _~___.____-___ _ 
Salt and brine__ _______________ 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 


Sulfate, manufacture 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


„ a ial ee 
Dolomite, chiefly refractory- grade 


Gravel and crushed rock 


Limestone other than dimension 


Sand other than metal-bearing ...... 


Sulfur: 
Elemental: 


Diese 


Slag and dross, not metal-bearing 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 


Carbon: 
Carbon black 
Gas carbon 


Lignite including briquetss _ 
Coke and semicoke- . --------—-—- 
Peat including briquets and litter 


Petroleum: 
Crude. thousand 42-gallon barrels. — 


Refinery products: 
Liquefied petroleum gas 
do... 
Gasoline do- 


Mineral jelly and wax do- 
Kerosene and jet fuel do- 


Distillate fuel oil do... 
Lubricant? do____ 


See footnotes at end of table. 


1985 


$210,450 
$8,902 
84 

1,932 
5,968 
19,166 


110,346 


125,452 
22,410 


5,785,180 
12,805 
35,636 

1,506,443 


48,577 
206 
39 
2,846 


13,421 


117,215 
34,998 


1,268 
5,048 
277 
473,541 


12,473 
32,846 
78,260 
61,945 
28,744 


12,901 
18,109 


108 
656 


36,902 
591 


1986 


$255,212 
$12,130 
131 
2,226 
4,650 
21,527 


169,743 
149,519 
5 


6,119,100 
6,829 
28,605 
1,693,513 


47,320 
119 

38 
1,609 
14,922 


129,554 
37,304 


1,944 
5,189 
423 
613,799 


12,321 
23,235 
68,235 
64,272 
28,763 


11,236 
20,117 


116 
641 


45,074 
602 


United 
States 


$61,050 


92 


134,406 


Sources, 1986 


Other (principal) 


cr Piu gdom $32,763; Hong Kong 
France $5,866; West Germany $1,401. 
West MEER os: France 58; Italy 5. 
France 1,908; West Germany 198. 


ere Germany 2,362; West Germany 
West Germany 10,793; Austria 9,850. 


West Germany 70,981; Austria 
40,663; France 30,647. 

Italy 104,194; Portugal 19,787. 

Italy 11,671; West Germany 5,968; 
Belgium-Luxembourg 2,993. 

France 3,325,881; West Germany 
1,647,340; Italy 718,732. 

France 6,446; Italy 329; West Ger- 


mens 54. 

Italy 13,326; West Germany 7,952; 
Portugal 6,229. 

Italy 625,114; West Germany 477,586; 
France 463,970. 


West Germany 47,274. 

West Germany 74; France 40. 
Italy 29; France 6. 

West Germany 1,351; Austria 52; 


France 47. 
ee 10,082; Italy 2,128; France 


, 


West Germany 71,075; Spain 23,528; 
France 10,577. 
West Germany 26,610; France 9,487. 


Trinidad and Tobago 983; France 519; 
West Germany 383. 


West Germany 3,372; France 1,252. 
All from West Germany. 


Republic of South Africa 251,862; 
Men armany 11,141; Australia 


West Germany 11,245; Belgium- 
Luxembourg 854. 
1 many 21,695; East Germany 


West Germany 41,449; France 15,707; 
Netherlands 5,545. 
West Germany 58,341; U.S.S.R. 5,403. 


Libya 12,466; Nigeria 5,388; Algeria 
3,938. | 


N ether tarde 1,111; West Germany 

Belgium-Luxembourg 6,351; West 
Germany 4,085. 

West Germany 56; France 26. 

Netherlands 195; Belgium- 
Luxembourg 147; Italy 136. 

U.S.S.R. 12,971; Netherlands 9,896. 

West Germany 170; Italy 122; Nether- 
lands 104. 
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Table 3.—Switzerland: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 


MINERAL FUELS AND RELATED 
MATERIALS ntinu 
Petroleum —Continued 
Refinery products —Continued 


Residual fuel oil 
thousand 42-gallon barrels. — 


1,485 
Bitumen and other rece 
nc no 


1,023 
Bituminous mixtures. do 
Petroleum co ke do ... 364 


NA Not available. 

1Table prepared by Linda Williams. 
?Less than 1/2 unit. 

May include other precious metals. 


Sources, 1986 
1986 United 


States Other (principal) 


West Germany 208; Netherlands 78. 


West Germany 667; Italy 191. 
West Germany 50; France 18. 
West Germany 227. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Swiss aluminum and 
chemicals group, Alusuisse S.A., showed a 
profit in 1987 following a net loss in 1986. 
The aluminum and chemical divisions made 
operating profits in 1987. Alusuisse was in 
the middle of a major 3-year rationalization 
program that called for reducing its pri- 
mary aluminum smelting capacity with all 
smelting in the future to be done at its 
European facilities. Plans called for reduc- 
ing primary smelting capacity in 1988 to 
between 250,000 to 300,000 tons per year 
after having reduced primary smelting ca- 
pacity in 1986 by 50% from 800,000 to 
400,000 tons per year. 

In the United States, changes in Alu- 
suisse operations included the sale of the 
Ormet smelter, the Burnside alumina 
works, and the Madison extrusion works 
and the shutdown of the New Johnsonville 
smelter. Also, plans called for Alusuisse to 
close the Chippis smelter in Switzerland 
and to reduce production at its Rheinfelden 
smelter in the Federal Republic of Germany 
to 40,000 tons per year. 

These moves would make it necessary for 
Alusuisse to buy 30% to 40% of its metal 
from outside; the company had already 
started the process of evaluating sources of 
billet and slab. The highest quality metal 
was to be produced in-house, with the 
brought-in metal used for the less exacting 
product lines. 

Although Alusuisse had sold part of its 
share in Sor-Norge Aluminium A/S in Nor- 
way and was negotiating the sale of one-half 


of its share in Sava-Alumino Veneto in 
Italy, it did not plan to completely eliminate 
its European smelting capacity. Alusuisse 
planned to reduce its emphasis on primary 
metal and to sell part of its alumina and 
bauxite operations. 

Future development at Alusuisse envi- 
sioned continuing development of down- 
stream products with high-quality, value- 
added products as its target. Alusuisse 
planned to particularly concentrate on 
packaging, and also to concentrate on extru- 
sions for the transport sector, on lithograph- 
ic sheet, and on casting alloys. Alusuisse 
was already an international supplier of 
wide extrusions to railroad coach builders, 
and in the extrusion sector, plans called for 
increasing throughput of hard alloys and 
moving away from more general applica- 
tion soft alloys. 

One of the major plants where Alusuisse 
planned to produce higher quality products 
was its Singen plant in the Federal Repub- 
lic of Germany. The plant contained an 
array of rolling, extruding, lacquering, and 
foil converting equipment, including an ex- 
trusion press capable of producing 800- 
millimeter extrusions, which were the 
widest produced in Europe. Owing to its 
high-quality output, Alusuisse planned to 
market products from Singen in Europe and 
North America. 

Gallium.—Alcan Aluminum Ltd., which 
operated a 10-ton-per-year gallium plant at 
Rorschach that it purchased from Alusuisse 
in 1985, was producing gallium from 
99.9999% (6N) to 99.999999% (8N) purity 
using 99.9% (8N) to 99.99% (4N) pure gal- 
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lium recovered from scrap feed material 
from the company's plant in Canada. In 
recent years, most of Switzerland's gallium 
production was exported to the United 
States with a small quantity exported to 
Japan. 

Alcan was testing a pilot gallium extrac- 
tion plant at its Jonquire, Quebec, Canada, 
aluminum smelter in an effort to get a 4- 
ton-per-year extraction unit on-stream to 
produce comparatively low-grade 4N metal 
for shipment to Rorschach for refining into 
99.99999% (TN) and 8N gallium metal. Ulti- 
mate capacity at the Jonquire plant was 
envisioned at 15 tons per year. 

Also, regarding new gallium production 
facilities, Sulzer, the Swiss engineering 
firm, was constructing a pilot gallium ex- 
traction plant at Kaiser Aluminum’s Gra- 
mercy, Louisiana, alumina refinery. 

Gold.—Exploration of the Disentis Pros- 
pect in Graubunden Canton, continued. 
Approximately 1,200 meters of holes had 
been drilled, and electromagnetic and mag- 
netic surveys were conducted by helicopter. 
Reportedly, detailed geological mapping 
and prospecting of geological anomalies had 
occurred. Previous sampling of the area 
yielded grab samples assaying in a range 
from 11 meters deep at 2.4 grams per ton to 
0.33 meter deep at 8.6 grams per ton. 

Iron and Steel.—The Swiss steelmaker, 
Von Roll Ltd., reported its profits rose 31% 
in 1987 despite a 1% decrease in turnover. 
Von Roll was helped by a strong demand for 
reinforcing bar (rebars) from the construc- 
tion industry. Nevertheless, Von Roll plan- 
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ned to reduce steel capacity by 100,000 tons 
per year at its Gerlafinger and Monteforno 
works. 


INDUSTRIAL MINERALS 


The building trades traditionally occu- 
pied a strong place in the Swiss economy. 
Building and construction accounted for 
more than 15% of the gross national prod- 
uct (GNP), ranking Switzerland second only 
to Japan in the share of the GNP accounted 
for by this sector among advanced industri- 
al nations. 

Cement.—In 1987, portland cement pro- 
duction increased 5% over 1986. Almost 
59% of the cement consumed went into the 
ready-mixed concrete industry, 16% went to 
the building trades, 10% went to concrete 
products manufacturers, and the remainder 
to miscellaneous uses. Plans called for com- 
missioning the first desulfurization plant in 
the Swiss cement industry during the first 
half of 1988 with Switzerland’s Holderbank 
Management and Consulting Ltd. installing 
the data handling system. 

Sodium Compounds.—The Swiss plant, 
La Soudiere Swisse, a subsidiary of Bel- 
gium’s Salvay and Cie. S.A., ceased produc- 
tion of sodium carbonate in mid-1987. The 
plant had a capacity of about 50,000 tons 
per year of sodium carbonate. 


lForeign mineral specialist, Division of International 
Minerals. 

Where necessary values have been converted from 
Swiss francs (SWF) to U.S. dollars at the rate of 
SWF1.49 = US$1.00. 


The Mineral Industry of 
Taiwan 


By E. Chin: 


Taiwan is an island with limited re- 
sources of minerals and fuels. The country's 
economy is based on imports of raw materi- 
als for processing into manufactures for 
export. In 1987, Taiwan’s gross domestic 
product (GDP) at current prices was $88.6 
billion. The value of manufacturing, the 
largest component of the GDP, was $33.8 
billion. The input of mining and quarrying, 
the smallest component, was only $456 mil- 
lion. The bulk of the value of the mining 
sector was the output of natural gas, con- 
densate, and coal. The remaining value was 
from small operations of industrial miner- 
als, dominated by dolomite, limestone, and 
marble. 

The input of mining and quarrying to the 
GDP decreased from 0.53% in 1986 to 0.51% 
in 1987. In comparison, manufacturing 
accounted for 38.2% of the GDP in 1987, 
followed by commerce, 15.0%; Government 
services, 10.5%; agriculture, 6.1%; housing, 
5.5%; transportation and communication, 
5.2%; and other, 19.0%. The significance of 
the mining sector was expected to diminish 
further because of the decline in domestic 
coal output. Annual mine output of coal 
decreased from 2.6 million tons in 1980 to 
1.9 million tons in 1985 and to less than 1.5 
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million tons in 1987. 

Taiwan's population in 1987 was 19.6 
million with a labor force of 8.0 million. 
Employment by sector was as follows: agri- 
culture, 1.2 million; industry, 3.4 million; 
and services, 3.4 million. Employment in 
the mining sector has declined, reflecting 
the drop in mining activity. Employment in 
the mining sector decreased from 67,000 in 
1975 down to 56,000 in 1980, and dropped to 
31,000 by 1987. 

The average work month in mining was 
180 hours compared with 210 hours for 
manufacturing. The average monthly sala- 
ry in the mining sector was $630 compared 
with the highest average wage in the utility 
sector of $920, and the lowest average in the 
manufacturing sector of $485. 

Owing to the Government's past program 
of promoting rapid growth of industry, the 
environment has suffered from pollution. 
The public has become increasingly sensi- 
tive to the problem and has insisted on 
corrective action. Local activism forced the 
delay in the construction of a titanium 
dioxide pigment plant and the expansion of 
Taiwan's nuclear power generation capaci- 


ty. 


PRODUCTION 


Taiwan's mineral resource base is weak. 
By value, the most important mining sector 
in 1987 was mineral fuels. However, the 
domestic output of coal, natural gas, and oil 
was significant only in that it provided 
as much as 6% of the nation's supply of 
energy. Mine production of metallic miner- 
als historically has been minor and sporad- 
ic. The last domestic production of metal 
ore, which was from a small copper mine in 


northern Taiwan, ended early in the de- 
cade. In terms of tonnage, the output of 
carbonate minerals dominated the remain- 
der of the output of the domestic mining 
industry. In 1987, marble for dimension 
stone was valued as an export-earner while 
limestone quarrying was largely captive of 
the cement producers. The remainder of the 
output was an array of industrial minerals 
in minor quantities of asbestos, chiolite, 
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clays, feldspar, gem stones, mica, salt, ser- 
pentine, and talc. 

State-owned enterprises produced all nat- 
ural gas, oil, and salt, and essentially all 
dolomite and sulfur. Limestone was pro- 
duced largely by the private sector, coal by 
a mix of state-owned and private compa- 
nies, marble by a Government-promoted 
company for retired military personnel, and 
the remainder of minerals by small private 
companies. 


The largest metal sector was iron and 
steel. The country's only integrated iron 
and steel complex was state-owned and 
accounted for 70% of the total raw steel 
output. Electrolytic copper was produced by 
a state-owned refinery that also produced 
gold and silver. Secondary metal recovery 
was primarily ferrous scrap from Taiwan's 
EN industry, the largest in the 
world. 


Table 1.—Taiwan: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


7 


Commodity 1983 1984 1985 1986 1987 
METALS 
am Metal, refined 37,960 48,436 46,734 50,439 46,961 
80 FFC troy ounces 52,361 37,794 30,633 29,270 17,152 
Iron and steel: Metal: 
CCT thousand tons. . 8,415 3,360 3,429 3,740 eg, 900 
Ferroalloys: 
Ferromangan ess 21.763 19,803 18,508 20,040 17,026 
Ferroeilocomanganese- _ _ _ -- ------- 18,509 23,082 688 20,933 18,944 
Ferrosilicon - — — - --- -----------—- 18, 23,714 17,272 14,007 7,058 
Steel, erulle thousand tons 5,017 i 5,326 5,679 5,949 
Lead, refinery, secondary 38,000 44,300 44,400 » DM 
Silver, primary troy ounces. . 345,273 364,274 366,078 405,521 315,382 
INDUSTRIAL MINERALS 
DM RR 2,819 1,355 625 — e 
Cement, hydraulic thousand tons 14,810 14,284 14,418 14,806 15,663 
r 36,926 52,479 63,446 64,652 76,005 
KB80lin- — mech ee ee 102,895 79,411 76,605 63,228 67,525 
e oe ee ee 11,866 15, 452 11,055 26,290 28,116 
8 
Ipitated Lc ß nas rius 1,522 1,882 2,199 2,247 1,378 
GG ( A ae 1.500 HS zin t mS 
Lime — — ũ U ! ! d 131,862 117,496 105,132 109,690 105,005 
MICR Lo ß E EE 311 304 114 774 787 
Nitrogen: N content of ammonia . aa 310,594 268,427 206,781 265,248 243,275 
Pyrite, gross weight — — — - - -- --- -- 4 EE e rg 10 nae 
Salt, marin eas 79, 188 218,491 178,898 136,078 99,943 
Sodium compounds, n.e.s.: 
Caustic diz 295,349 350,527 386,505 365,913 378,244 
Š Carbonate (soda ash) -—--------------- 93,820 107,210 112,018 133,358 127,332 
tone: 
Dolomite thousand tons. . 228 258 231 258 340 
Limestone... - ------------——- — 13,183 12,936 12,722 12,462 12,401 
Marble ^ 25 onec do... 9,281 9,542 10,259 10,603 11,062 
Serpentineeeee do— 116 123 208 234 253 
Sulfur: 
S content o ee pe a ce eyeing DO MORS URN E ens 4 5 s 
Byproduct, TTT 8 26,936 28,705 42,949 62,980 89,082 
1J77%ö§ö%— % ¶( ee ae LP te 26,936 28,7045 42,953 62,985 89,082 
| (ene eg ee ² ꝗ 27,053 18,680 17,560 21,552 22,102 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 32,968 39,842 43,264 48,363 53,559 
Coal, bituminou s thousand tons. — 2, 236 2,011 1,858 1,725 1,499 
(CORO sunu ( a E do... 150 141 132 148 118 
Gas, natural 
Gross... million cubic feet 48,000 49,000 44,000 40,000 41,000 
Marketed _______________--- do- 43,689 44,698 39,371 86,111 37,325 


See footnotes at end of table. 
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Table 1.—Taiwan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986 1987” 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude thousand 42-gallon barrels. _ 847 855 743 660 e650 
ä cline = 
J i Saas alee LR do- 17,422 17,518 25,408 18,128 18,500 
Keres ore tee Ee Ee TO do- 86 61 282 956 950 
Distillate fuel oil do- 21.898 21.972 23,852 19,480 19,500 
Residual fuel oil do... 58,019 56,426 56,080 53,591 53,500 
Lubricants- - - ------------ do_ ___ 835 951 856 887 900 
Asphalt_ ---------------- 3 NUS 2,406 2,911 2,999 3,195 3,500 
Other? _________________do____ 3,449 8,517 9,916 3,478 3,500 
Refinery fuel, losses and not fenorted* * 
do— 21,000 21,000 30,000 25,000 25,000 
Total oe ee eee do- 131,115 184,756 149,393 125,375 126,000 
*Estimated. Preliminary. ‘Revised. 
1Includes data available through July 5, 1988. 
2Naphtha, solvent oil, and base oil. 
Includes liquefied petroleum gas and jet fuel. 
TRADE 


The value of Taiwan’s total trade in 1987 
was $98.1 billion, comprising $59.6 billion 
for exports and $38.5 billion for imports. 
The United States was the largest export 
destination with shipments valued at $26.4 
billion, followed by Japan, $7.7 billion; 
Hong Kong, $4.6 billion; the Federal Repub- 
lic of Germany, $2.2 billion; Canada and the 
United Kingdom, $1.7 billion each, and 
Singapore, $1.5 billion. The remainder was 
scattered to a host of trading partner coun- 
tries mostly on the Pacific rim. 

Receipts from Japan were valued at $13.2 
billion and from the United States, $8.5 
billion. Other major import sources were 
the Federal Republic of Germany, $1.8 bil- 
lion; Saudi Arabia, $1.2 billion; Australia, 
$1.1 billion; and Hong Kong, Kuwait, Ma- 
laysia, and the United Kingdom, each with 
less than $1.0 billion. 

Electrical equipment and apparatus was 
the largest export class to the United 


States, valued at $7.3 billion, followed by 
textile and apparel, $3.2 billion; rubber and 
plastic products, $3.1 billion; metal products 
and manufactures, $2.3 billion; wood prod- 
ucts, $1.4 billion; and miscellaneous manu- 
factured products, $3.2 billion. The largest 
import classes from the United States were 
electrical equipment and apparatus, $1.6 
billion; chemical and agricultural products, 
$1.3 billion each; and basic metals, $0.8 
billion. 

Taiwan's industrial strength lies in proc- 
essing imported raw materials into fin- 
ished goods and manufactures for export. 
Imports of minerals included iron ore val- 
ued at $147 million; copper ore, $62 million; 
manganese ore, $8.4 million; chromium 
ores, $0.7 million; and other ores and con- 
centrates, $10.6 million. Imports of fuel 
products included coal, $663.6 million, and 
crude oil, $2,822.5 million.* 


Table 2.—Taiwan: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
1986 


odit 1985 ; 
ae 3 Other (principal) 
METALS 
Aluminum 
Oxides und hydroxides . ~~ 4,734 6,384 cr Re none of Korea 4,068; Panama 
Metal including alloys, all formed 82,186 33,847 1,494 Japan 15,253; Hong Kong 12,912. 
Columbium and tantalum: Metal 
including alloys, all forms, tantalum _ - 22 5 1 West Germany 2. 


See footnote at end of table. 
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Table 2.—Taiwan: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 ; 
d e Other (principal 
METALS —Continued 
Copper: 
Matte and speiss including cement 
copper - -—-------------—- 7 13 -- Japan 12. 
Sulfate uo eee ee 161. 210 — Philippines 148; Spain 97. 
Metal including alloys: 
Scrap v ecc uon 7,453 6,186 302 Japan 3,770; Netherlands 1,259. 
Unwrought_ ------------- 90 49 2 Republic of Korea 39. 
Semimanufactures 12, 666 17,608 1,194 Singapore 2,857; Republic of Korea 
1,591; Japan 1, 451. 
Gold: Waste and sweepings_ - - -- - --—- 21 19 19 
Iron and steel: Metal: 
Log o ucc pu 388,225 280,941 121 Thailand 224,795. 
Pig iron, cast iron, related materials 2,186 4,766 2,824 Australia 524. 
Ferroalloys __...----------- 2,689 1,435 8 Japan 909; Republic of Korea 189. 
Steel, primary forms 159,078 86,250 86 Japan 82, 417. 
Semimanufactures_ thousand tons . 1,735 1,424 423 Japan 210; Hong Kong 151; Singa- 
pore 66. 
Lead: 
Oxidees „ = 68 " Indonesia 58; Thailand 10. 
Metal including alloys, all forme 20,755 23,755 38 Japan 9,607; Republic of Korea 7,901. 
Magnesium: Metal including alloys, all 
OF diced Se ch eps a oes ee UERUMN NE 466 572 58 Netherlands 307; Japan 200. 
anese 
Ore and canente F 2) 31 _. Republic of Korea 17; Indonesia 7. 
Oxides — — ( Se ee iid 29 -— Philippines 17; Hong Kong 12. 
Molybdenum: Metal . loys, all 
forme lograms - 1.497 968 52 Indonesia 715; Hong Kong 200. 
N ickel: Metal including alloys: 
S ee 8 1.889 1.506 —— Japan 1,279. 
Unwrought and semimanufactures 402 382 6 Australia 305. 
Platinum-group metals: 
Waste and Sweepings" 535 10 2 1 NA. 
eee including alloys, unwrought 
rtly wro uc the alt onee = 1,575 77,515 63,465 Malaysia 9,324. 
8 metals includ loys, al 
forms e .. 3 15 62 -- Singapore 44; Indonesia 18. 
Silicon, high-purity „ ri 3 __ India 1; Indonesia 1. 
Silver: 
Waste and sweepings --—-------- = 2 ] Thailand 1. 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. . 30,543 39,995 8 80 Kingdom 21, 187; Hong Kong 
Tin: 
Oxid es kilograms. — 267 doa 
Metal including alloys, all forms 401 641 33 Hong Kong 311; Japan 88. 
Titanium: Oxides_ ss 30 395 381 Nigeria 13. 
Tungsten: Metal including alloys, all 
formas 53 a ĩð A aa 63 8 —— Japan 7. 
Uranium and/or thorium: Metal in- 
cluding alloys, all forme 65 298 185 Belgium- Luxembourg 20; Canada 19; 
France 15. 
Zinc: 
Oxldas — noL eun 2,160 2,837 _. Japan 2,279. 
1 353 ĩ˙2w n 182 14 3 Nigeria 8. 
including alloys, all forme 997 1.114 714 Hong Kong 108; Japan 73. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
N . Corundum, emery, pumice, 
Ter TEE ] ĩV; T E ELA 26 52 5 Thailand 33. 
Artificial: Corundum .......... 388 390 4 Japan 371. 
Dust and powder of precious and semi- 
precious stones including diamond 
kilograms_ . 9,155 23,553 11,924 Saudi Arabia 4,699; United Arab 
Emirates 1,575. 
Grinding and polishing wheels and 
stones —---—------------—- 2,124 3,182 1,149 Hong Kong 369; Thailand 330; In- 
donesia 
Boron materials: Oxides and acids 
kilograms. _ 91 500 n All to Indonesia. 
Cement thousand tons 3,994 3,545 (3) Hong Kong 1,536; Japan 941; Singa- 
re 815. 
F AAA aes 600 ae All to Indonesia. 
Clays, crude____________-_-_-- 2,032 996 -- Philippines 628; Japan 199. 


See footnotes at end of table. 
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Table 2.—Taiwan: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodit ; 
á 9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diamond: 
Natural: 
Gem, not set or strung 
ousand carats- 6,600 12,340 6. 250 W 3,545; West Germany 
Industrial stones do- 34,800 12440 8,150 Japan 4,010. 
Synthetic: 
Gem, not set or strung . do... 16,500 8,190 7,250 Italy 695. 
Industrial stones do— 164,990 328,180 4, 585 Serr: 146,825; Republic of Korea 
Diatomite and other infusorial earth ___ 60 34 -. Malaysia 26. 
Feldspar, fluorspar, related materials 12 166 ~- Japan 58; Indonesia 55. 
Fertilizer materials: Manufactured: 
onia --—-------------- 34 17 — All to Hong Kong. 
Nit NOUS E S 1,025 905 2 Haiti 500; Japan 400. 
Phosphatic ——-—-—------------ 100 4,129 EN Fiji et Japan 1,108; Malaysia 
Potassic | LLL Lc cc 12,600 25,855 Japan 17,600; Hong Kong 7,005. 
Unspecified and mixed . —-----—- 2,455 5,968 e Japan 2,999; Haiti 2,000. 
Graphite, natural 188 204 _. Ja 113; Indonesia 53. 
W and plasterrr cc 503 726 8 Indonesia 600. 
Iod ine kil : 2,379 1,400 -- India 725; Republic of Korea 450. 
Magnesium compounds, unspedfied —— 2 a 505 -- Indonesia 425. 
Meerschaum, amber, jet kilograms _ 25,389 5,082 ae ene 2,952 Philippines 549; Canada 
Mica, all form 337 281 — d apan 118; New Zealand 89; Indone- 
sia 22. 
igments, mineral: Iron oxides and 
ydroxides, processed... -------- 2 35 10 Indonesia 18. 
Precious and semiprecious stones other 
than diamond: 
Natura!!! kilograms_ _ 104,073 131,696 17,972 aa song A ,818; Thailand 26,694; 
Synthetic ____________ do- 31,918 43,708 13.936 Italy 10,734; Hong Kong 4,504. 
Salt and brine - ---------- 472 950 M Hong Kong. 
Sodium compounds, n.e.s.: Sulfate, 
manufactured 31.292 29,984 ct. ie 8,928; Republic of Korea 4,575; 
ingapore 2,700. 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked 1,132 12,194 81 Japan 9,411; West Germany 343. 
orked 2-2 ----- 45,062 30,434 2,546 Saudi Arabia 20,174; Japan 4,029. 
Dolomite, chiefly refractory-grade ... 7,250 82,116 NA Japan 80,880. 
Gravel and crushed rock... 193,614 170,932 40 Japan 163,209. 
Limestone other than dimension 10,1 9,094 -— Malaysia 4,700; Japan 3,720. 
and quartzite a 13 -— Japan 10. 
S. d other than metal-bearing ....— 337,972 309,555 7 Japan 308,816. 
r: 
Elemental: 
Crude including native and 
S] product 33 E EE 1,497 1,192 -- Indonesia 781; Philippines 312. 
Colloidal, precipitated, sublimed .. 75 153 -- Indonesia 100; Australia 25. 
Sulfuric acid... - - - - - -- - ---- 246 104 iss HORE Kong 37; Australia 30; Nigeria 
Talc, steatite, soapstone, pyrophyllite 509 695 — Indonesia 448; Philippines 100. 
er: 
%%—: d D Leu 1,628 5,328 120 Thailand 3,223; Philippines 809. 
Slag and dross, not metal- bearing 60,059 80,572 5 Japan 62,815; Philippines 11,165. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black _________-_-----—- 9,281 10,023 -- Indonesia 7,587; Thailand 953. 
Coal, all grades including briquets 3) et 
Coke and semicoke . „ 9,364 13,257 aro 1 oe Japan 3,838; Thai- 
Peat including briquets and litter _ _ _ _ _ 18 256 — All to Japan. 
Petroleum refinery products: 
Gasoline, motor —42-gallon barrels . 9 9 (2) Mainly to Japan. 
Mineral jelly and ans 551 39 — Hong ODE 8; Nigeria 8; West Ger- 
many 8. 
Kerosene and jet fuel 
thousand 42-gallon barrels. — 11,210 9,785 919 Tapan 4,150; Philippines 1,892. 
Distillate fuel oil do— 7,932 8,246 NA NA. 
Lubricants. - - .---- do— 724 778 295 vas Arab Emirates 133; Singapore 
Petroleum cocke do— 3) 908 408 Indonesia 314. 
FRevised. NA Not available. 
1Table prepared by Audrey D. Wilkes. 
WLess than 1/2 unit. 


3May include other precious metals. 
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Table 3.—Taiwan: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á Se Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 19,518 47,261 -- All from Malaysia. 
Oxides and hydroxides ; 5,725 208 Japan 4,982; Australia 325. 
Metal including alloys: 
SCPHDu cec Ee 8 6,231 13,055 9,144 Nie of South Africa 860; Austra- 
la 676. 
Unwrought. - - ----------- 147,204 155,956 12,532 Australia 66,044; Republic of South 
Africa 17,532; Canada 16,938. 
Semimanufactures _________ 32,293 32,440 583 Japan 12,712; Australia 8,652. 
Antimony: Oxide s 380 165 56 France 371; Japan 127. 
Arsenic: Oxides and acids— 368 563 TEN France 529. 
Cadmium: Oxides and hydroxides _ . . _ — 249 476 (3) Republic of Korea 383; Belgium- 
uxembourg 72. 
Chromium: 
Ore and concentrate 10,726 19,048 (?) Republic of South Africa 17,967. 
Oxides and hydroxides .. _—----- 1,938 2,881 397 Japan 1,344; West Germany 817. 
5 Oxides and hydroxides _ — — 23 66 1 Be gium-Luxembourg 53. 
Gre and concentrate 160,931 179,704 19,067 Canaan 79,308, Chile 20,978; Mexico 
Sulfate 364 480 40 Japan 384. 
Metal i including alloys: 
Sirap ——u a cip c 28,400 42,508 24, 122 Hong E 445 6,892; Japan 3,335; Saudi 
rabia 
Unwrou ght 41,665 109,476 1,424 Philippines i 637; Japan 22, 060; 
hile 
Gus Semimanufactures 41,378 58,075 3,001 Japan 38, 627. 
Bullion troy ounces 376,591 131,100 west Germany 309,891; Switzerland 
ay ; Republic of South Africa 
Metal including alloys, unwrought i 
and partly wrought 
thousand troy ounces.. — 1,109 886 266 Japan 617. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 4,896 5,358 (3) Australia 3,021; Brazil 1,835. 
- re roas ted 11,360 9,460 — All from Philippines. 
etal: 
Scrap -ondha x o E 694,665 1,225,472 776,431 Hong Kong 133,828; Japan 96,031. 
Pig iron, cast iron, related materi- 
;» Se 180,392 319,790 1,394 Brazil 226,451; Japan 61,456. 
Ferroalloys- - - - - - - --- ---- 16,159 51,540 60 Republic of South Africa 32,583; Phil- 
ippines 
Steel, primary form 242,559 600,668 88 Brazil 231, 723; Japan 148,078; Repub- 
lic of South Africa 114, 204. 
Semimanufactures 
thousand tous 1,196 1,900 49 Japan 1,557. 
Ore and concentrate (?) shed 
Oxides —— ----------------- 2,154 2,935 (2) Australia 2,323; West Germany 493. 
Metal including alloys 
Jö es Bee 54,839 89,536 54,602 Saudi Arabia 10,043; Australia 9,576. 
Unwrought_ - ----------—-- 12,272 16,154 1,658 2 8,464; Japan 3, 365; Peru 
- lee ar ie re 29 19 6 Japan 13. 
esium: Metal including alloys, 
forms RUSSIE ee ena UN E 120 951 206 Norway 507. 
Manganese: 
Ore and concentrate 128,970 119,241 6 Republic of South Africa 58,072; Ga- 
bon 32,500; Australia 19,181. 
Oxidés .———. ͤ -¶» 1.624 2,625 2 India 923. Japan 697; Republic of 
South Africa 476. 
Metal including alloys, all forms 35 35 1 o erp of i Africa 19; United 
ngdom 1 
Mercur) 76-pound flasks . 290 282 136 Japan 131. 
Molybdenum: Metal including alloys, all 
r ose 60 85 49 West Germany 28. 
Nickel: 
Matte and speis 2,938 11,514 c Canada 9,362; Japan 1,853. 
Metal inclu alloys: 
SCHEDE 396 1,223 638 Canada 391; Netherlands 189. 
Unwrought. ~- ------------ 3,863 6,535 29 Canada 3, 279; Norway 1,529. 
Semimanufactures 302 691 48 


See footnotes at end of table. 
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Table 3.—Taiwan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
i uec Other (principal) 
METALS —Continued 
Platinum-group metals: 
and concentrate 
value, thousands 835 878 -- All from United Kingdom. 
Metals including alloys, unwrought 
and partly wrought 
thousand tro roy ounces. _ 69 19 8 Japan 10. 
Rare-earth metals including alloys, all 
fOFIDB uuu Sie Se Se 178 178 97 Japan 109. 
Selenium, elemental... . 34 27 () Japan 19; United Kingdom 5. 
en high puritf 1.609 2,698 4 Canada 1,144; Norway 1,008. 
ilver: 
Waste and sweepings 
value, thousands $387 $61 $59 West Germany $1. 
Metal including alloys, unwrought 
and partly de a 
thousand troy ounces. . 1,515 2,403 280 Japan 896; Australia 485. 
Tin: Metal including alloys, all forms 2,090 4,938 13 Malaysia $1 118; Thailand 822. 
Titanium: Oxides . 9,950 13,187 404 Japan 6, 101; West Germany 3,914. 
Tungsten: Metal including alloys, all 
forms c ccc ce ee 46 56 20 Japan 29. 
Uranium and/or thorium: Oxides and 
21 other compounds 20 38 2 France 14; Norway 11. 
inc: 
TIL MUNERE nn NER NERONE NEUE 210 326 19 Japan 213; Republic of Korea 65. 
Blue powderrrr‚,r ---- 244 206 1 Germany 54; Greece 40; United 
Kingdom 39 
Metal including alloys 
77. E E TE 19,837 69,369 49,769 West Germany 7,036; Canada 4,009. 
Unwrou ght. 54,423 ; 161 py oe 008; Canada 14,219; Ja- 
pan 
Semimanufactures 784 927 4 Japan 7 70. 
Oxides and hydroxidess 33 1,519 70 Australia 1,192. 
Ashes and residues 19,013 28,021 8,979 pres 5,110; Japan 3,978; Canada 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
8 Corundum, emery, pumice, 
6̃ ay ved iach ace ae 2,726 4,533 486 Japan 1,795; Indonesia 1,245. 
Artificial: Corundum mm 8,719 18,218 432 307620 869; Hong Kong 4, 455; Brazil 
Asbestos, cru lle 24,519 89,735 4.466 Canada i ^ i ; Republic of South Af- 
rica 
Barite and witherite 3 LE 4,131 6,636 __ Thailand 6,635. 
Boron materi 
Crude naturel borates __ _ 2,142 2,345 a Japan 1,304; Netherlands 600. 
Oxides and acids ,684 2,019 1,775 Italy 162. 
Bromine - —-—-—----------------—- 14 (3) -- Mainly from Japan. 
Cómodo 2.2522. ose cc 5,232 10,053 () Japan 5,578; Denmark 2,869. 
Clays, crude: 
ntonite _.______________-_ 16,623 18,024 15, 528 EC of South Africa 1,248; India 
Fire clay ~- - - ms 457 632 — All from LY 
^1 1j HORDE NE Un eS 80,129 120,134 49,760 Indonesia 26,475; Malaysia 13,627; 
Japan 10, 946. 
Unspecified ~- - -------------—- 128,317 158,808 7,939 Hong Kong 97,705; Japan 31, 758. 
Cryolite and chiol it! 216 108 ET Mainly from Denmark. 
Diamond: 
Natural: 
Gem, not set or strung 
thousand carats- *105 1,250 iu Mainly from Republic of South 
ca. 
Industrial stones do— 5620 1.580 (2) Japan 1,570. 
Synthetic: 
Gem, not set or strung do- 885 1,155 -- Mainly from Hong Kong. 
Industrial stones do... 2,015 820 45 Japan 560. 
Diatomite and other infusorial earth .. .. — 9,544 4296 3,036 Japan 655. 
Feldspar, fluorspar, related materials .. _ 140,593 158, 131 708 Thailand 29111 ; Hong Kong 48,635; 
apan 
Fertilizer materials: Manufactured: 
Ammonia --------—-------—— 153,528 155,287 35, 434 Indonesia 47, 473; Australia 20,504. 
Nitrogenoun s 176, 530 122,131 (3) Saudi Arabia 118,184 
Phosphatic ~- -------------- 64 110 -. Republic of South Africa 91. 
Potassic _-____________-_- 130,566 212,492 36,886 5 50 600: Canada 60,906; Jordan 
Unspecified and mixed 8,218 2,202 278 Japan 789; West Germany 499. 


See footnotes at end of table. 
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Table 3.—Taiwan: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
d Sone Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natural |... „ö 8,428 8,513 21 a ra of Korea 6,530; Sri Lanka 
apan 525. 
G ean and plaster rr, 411,838 401,118 637 Thailand 313,914; Japan 57,170. 
J ⁵ 86 35 23 -- Mainly from Japan. 
Magnesium compounds: 
ides and hydroxides |... 78,592 29,016 221 1 11,425; Japan 9,184; Malaysia 
T AO! ³˙¹¹ ⁰ 20,242 8,698 35 India 5,150; Malaysia 2,420. 
ica: 
Crude including splittings and waste 198 445 3 Malaysia 286; India 109. 
ies including agglomerated split- 
Apa Dek Mie ate eh ee eet a eae 452 192 5 Japan 173. 
Piasphates, rüde ous 308,858 330,763 (3) Jordan 141 285 Morocco 60,857; 
rae 
Phosphorus, elemental ..........- 1,404 2,899 1,461 Republic of South Africa 1,375. 
igments, mineral: 
Natural, erulde 10 5 -— Japan 3. 
Iron oxides and hydroxides, processed 16,694 22,397 498 Japan 15,611; West Germany 1,750. 
Precious and semiprecious stones other 
than diamond: 
Naa! 3,166 7, 616 75 Ban gone Republic of South Africa 
Syntheti scope 13 10 1 Japan 4; Belgium-Luxembourg 2. 
Salt and brine- - - —- - - ----------- 805,115 859,515 19 Australia 802,274. 
Sodium compounds, n.e.s.: Carbonate, 
natural and manufactured 17,564 31,100 26,581 Kenya 4,500. 
Stone, sand and gravel: 
Dimension stone: Crude and partly 
workedʒlld̃l 45,829 66,742 96 ovi ,033; Italy 13,647; Spain 
Dolomite, chiefly refractory- grade 2,052 3,340 68 United Kingdom 1,856; Thailand 963. 
Limestone other than dimension 20 22, ,080 (2) Philippines 21,759. 
rtz and quartzi te 2,103 1,573 11 India 640; Hong Kong 290. 
Ww. d other than metal bearing 9,459 10,7 26 135 Malaysia 1, 718. Japan 1, 625. 
ulfur: 
Elemental: 
Crude de ine ung native and by 
r!!! 8 74.955 60,515 13,098 Canada 47,287. 
colloidal, precipitated, sublimed — 158,334 261,970 35,578 Canada 216,762. 
Sulfuric acid 98,406 125,521 138 Japan 125,355. 
Talc, steatite, soapstone, pyrophyllite .... 10,744 12,230 1,777 Po of Korea 5,613; Thailand 
Vermiculite 461 1.146 __ United Kingdom 480; Republic of 
South Africa 378; India 270. 
Other: 
Crüdé eL cues 118,000 112,008 1,503 95 of Korea 93, 600; Japan 
Slag and dross, not metal bearing 16,775 14,460 73 Japan 14,241. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 155 98 98 
Carbon black 4 4.601 9,265 2,347 Australia 3,594; Japan 1,745. 
Coal, all grades including briquets 
thousand tons 10,270 11.003 3,111 Australia 5,088; Republic of South 
Africa 2,026. 
Coke and semicoke. .. „ 172,957 157,722 -- Japan 157,679. 
Peat including briquets and litter 209 396 oe Finland 175; Sweden 66; West Ger- 
many 59. 
Petroleum: 
Crude_ thousand 42-gallon barrels. - 119,944 126,337 m Saudi Arabia 45,777; Kuwait 23,781; 
United Arab Emirates 13,200. 
Refinery products 
Liquefied petroleum gas rum TR 4,429 6,638 -- Saudi Arabia 4,444 Kuwait 840. 
Mineral jelly and wax ..do.... 109 158 31 Japan 76; Indonesia 14. 
Distillate fuel oil do... 3,965 12,089 1 United Kingdom 10,233; Spain 1,110. 
Lubricants _ - - -----—— do... 451 596 202 Japan 2 
Nonlubricating oils _ _ do- 127 995 85 Sing s 310; oe PADIS of Korea 217; 
ser iP hee 195 
Petroleum coke do... 188 557 497 
Revised. 
Table prepared by Audrey D. Wilkes. 
Less than 1/2 unit. 


May include other precious metals. 


*Excludes unreported quantity valued at $1,159,300. 
5Excludes unreported quantity valued at $80,400. 
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COMMODITY REVIEW 


METALS 


Taiwan's primary metals industry was 
limited to copper and iron and steel. Pri- 
mary aluminum metal production by Tai- 
wan Aluminium Corp. (Talco) ceased in 
1982. The Government transferred Talco to 
the state-owned Taiwan Power Co. (Taipow- 
er), which was to continue the rolling oper- 
ation to produce aluminum sheet and foil 
from imported ingot. 

Copper.—Taiwan Metal Mining Corp. 
(TMMCO), a state-owned enterprise, had a 
50,000-ton-per-year copper smelter-refinery 
at Juifang. Because of mounting debts, 
TMMCO’s plant facilities were transferred 
to Taipower in 1987, which continued the 
production of copper, gold, and silver. Tai- 
power was to continue the operation of the 
smelter-refinery for the next 10 years but 
was to sell off the other assets of TMMCO to 
the private sector. 

Iron and Steel.—China Steel Corp. (CSC), 
a state-owned enterprise, operated the coun- 
try's only integrated iron and steel complex 
at Kaohsiung. In late 1987, the installation 
of blast furnace No. 3 was completed, fulfill- 
ing the third-stage expansion of the com- 
plex. CSC's annual production capacity of 
raw steel was increased from 3.2 million to 
5.6 million tons. In 1987, CSC produced 56% 
of the nation's raw steel. It was expected to 
account for 76% of the raw steel output 
capacity in 1988. 

Tang Eng Iron Works Co. Ltd. (Tang Eng), 
a state-owned enterprise, specialized in 
stainless steel production. Talent Metals 
Corp., which operated a 7,000-ton-per-year 
nickel smelter at Kaohsiung, went into 
receivership in 1987 and was reorganized by 
the Government into Taiwan Nickel Refin- 
ing Co. (TaiNickel). TaiNickel was to contin- 
ue to provide nickel to Tang Eng for the 
production of stainless steel. 

In addition to private companies such as 
Tung Ho Steel Enterprises Inc. and Long 
Ching Steel Co. Ltd., there were numerous 
small mills operating electric furnaces and 
rolling facilities. 

Taiwan’s steel industry was dependent on 
foreign sources for raw materials. Iron ore 
was imported primarily from Australia, 
manganese ore from the Republic of South 
Africa, and coking coal from Australia. 


Scrap metal is produced from shipbreaking. 
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Small quantities of asbestos, clays, feld- 
spar, gem stones, mica, pyrite, quartz crys- 
tal, serpentine, and talc were produced by 
local mines. Salt was produced from evap- 
orites by Government-owned operations. 
Most of the dolomite production was from 
captive mines of the privately owned ce- 
ment producers. Cement production by 11 
companies increased 6% to 15.7 million tons 
in 1987. Two Government-owned companies 
produced 1.3 million tons of compound fer- 
tilizers. 


MINERAL FUELS 


Taiwan’s supply of primary energy was 
41.6 million kiloliters in terms of oil equiva- 
lence. Domestic energy production from 
nuclear power accounted for 16% of the 
supply; hydropower, 4.4%; natural gas, 
2.9%; coal, 2.8%; and oil, 0.2%. The remain- 
der of primary energy was supplied by 
imports of coal, crude oil, and petroleum 
products. 

Taiwan produced modest quantities of 
natural gas and associated condensate. Coal 
production was less than 1.5 million tons in 
1987, and future output was expected to 
decline because of depleted resources and 
the closure of hazardous mines. 

To increase domestic energy production, 
Taipower planned a fourth nuclear power 
station, housing reactors 7 and 8, on the 
northeast coast. If construction is blocked 
for environmental reasons, Taipower plans 
to construct four fossil-fuel-fired power- 
plants.5 

In a further attempt to diversify energy 
production, Taipower planned to construct 
an experimental energy conversion plant in 
1995. This plant would utilize energy from 
differential temperature gradients of sea- 
water. 


Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
New Taiwan dollars (NT$) to U.S. dollars at the rate of 
NT$28.55 — US$1.00 in 1987. 
Council for Economic Planning and Development (Tai- 
pei). Industry of Free China. V. 69, No. 2, Feb. 1988, 206 pp. 
*Executive Yuan (Taipei. Monthly Statistics of the 
Republic of China. No. 266, Feb. 1988, 213 pp. 
American Institute in Taiwan (Taipei. State Dep. 
Aitgram A-018, Dec. 18, 1987. 
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The Mineral Industry of 
Thailand 


By John C. Wu! 


The overall performance of the Thai min- 
eral industry improved considerably from 
that of 1986 owing to higher domestic and 
overseas demand for most of the 36 miner- 
als produced in Thailand. The value of 
mineral output rose 19% over that of 1986. 
According to the Department of Mineral 
Resources (DMR), the top eight minerals 
produced in 1987 were fluorite, gypsum, 
kaolin, lead, lignite, limestone, tin, and zinc. 

A stronger overseas demand pushed up 
the output of feldspar, gypsum, ilmenite, 
and tungsten. However, a higher domestic 
demand was the major driving force for 
increased production of kaolin, lignite, lime- 
Stone, manganese, and zinc. Tin, which by 
value contributed most to the output of the 
mining industry and ranked as the top 
mineral produced in Thailand in the past, 
dropped to third place because of a 12% 
decline in output. The seven-member Asso- 
ciation of Tin Producing Countries (ATPC) 
agreed early in the year to limit Thai tin 
exports to 19,000 tons in 1987. Barite and 
fluorite, among the top eight minerals in 
1986, also suffered a decline in output in 
1987 because of reduced exports. 

Output of lig ite and natural gas increas- 
ed substantia iy, primarily because of a 
Government policy to exploit indigenous 
resources to meet the growing demand for 
energy. In 1987, the Asian Development 
Bank provided a $38.4 million? loan to 
expand the capacity of the country's largest 
lignite mine at Mae Moh, Lampang Prov- 
ince. In August, the state-owned Petroleum 
Authority of Thailand (PTT) reached an 
agreement with Esso Exploration and Pro- 
duction Khorat Inc. to buy natural gas from 
Esso’s Nam Phong Gasfield for a power- 
plant to be built nearby. In November, PTT 
also agreed to buy back from Texas Pacific 


Thailand (TP) of the United States, the 
country's largest offshore gasfield. The Gov- 
ernment planned to jointly develop the 
gasfield with foreign oil companies in the 
next few years. Thai Shell Exploration and 
Production Co. Ltd., operator of the onshore 
Sirikit Oilfield in Kamphaeng Phet Prov- 
ince, completed development of Thailand's 
first offshore oilfield. 

In the mineral processing sector, produc- 
tion of primary tin was much lower than 
capacity because of a shortage of tin concen- 
trate. Production of refined antimony and 
zinc was near capacity because of increased 
antimony exports and increased domestic 
demand for slab zinc by the growing zinc 
alloy sector. Padaeng Industry Co. Ltd. 
(PDD was expanding the capacity of its Tak 
zinc smelter in Tak Province by 10,000 to 
10,000 tons per year. In November, PDI also 
completed its 5,000-ton-per-year zinc alloy 
plant near the smelter. 

However, Thailand's first lead smelter 
did not come on-stream as planned. Local 
environmental groups were said to have 
forced the postponements. Construction of a 
new tantalum and columbium processing 
plant at Map Ta Put in Rayong Province to 
replace the burned-down Phuket Island 
plant was also postponed. The Thai operat- 
ing company and Bayer AG of the Federal 
Republic of Germany were embroiled in a 
dispute over transferring extraction tech- 
nology to Thailand. In 1987, Siam City 
Cement Co. Ltd. opened its new cement 
plant in Saraburi Province. As a result, the 
Thai cement industry expanded its capacity 
to 12.9 million tons per year. 

According to the Bank of Thailand (BOT), 
the nation's central bank, the mining indus- 
try contributed about 2% to the Thai gross 
domestic product (GDP) in 1987. Because of 
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better export and financial market condi- 
tions, output of both the export-oriented 
manufacturing and construction sectors in- 
creased at a substantially higher rate than 
in 1986. Thai real GDP in 1972 constant 
dollars grew 6.6% compared with 3.5% in 
1986. In 1972 constant dollars, Thai real 
GDP was estimated at $16.6 billion in 1987 
while output of the mining industry was 
estimated to be $330 million. The increased 
output of lignite, limestone, natural gas, 
and zinc contributed most to the overall 
growth of the mining industry. The Thai 
inflation rate, as measured by the change in 
the nation's Consumer Price Index, increas- 
ed slightly to 2.5% from 1.9% in 1986. As a 
result of larger imports, the Thai merchan- 
dise trade deficit increased to $1.8 billion 
from $0.5 million in 1986. 

Government Policies and Programs.—To 
assist the mining industry for continued 
growth, the Government approved in princi- 
ple the restructuring of its fixed-rate royal- 
ty levied on lead, tungsten, and zinc to a 
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sliding scale royalty. For lead ore, the royal- 
ty would be reduced to a minimum of 296 
per ton and a maximum of 1596. For tung- 
sten ore, the 20% fixed-rate royalty would 
be reduced to a minimum of only 0.5% for 
prices less than $120 per picul and 5%, 10%, 
15%, and 20% on prices of $120 to $159, 
$160 to $199, $200 to $239, and more than 
$239 per picul, respectively. For zinc ore, 
the 10% fixed-rate royalty would be reduced 
to a minimum of 2% for prices up to $399 
per ton of metal and a maximum of 10% for 
prices from $797 to $1,196 per ton. Ac- 
cording to an industry source, the Thai 
Government was also considering better 
terms for oil and gas exploration and devel- 
opment contracts to attract more private 
investment. The two key points under re- 
view by the Government were a shorter 
production period for each concession and a 
sliding scale based on production rate to 
replace the existing 12.5% fixed-rate roy- 


alty.‘ 


PRODUCTION 


According to the DMR, the value of the 
Thai mineral output rose 19% to $415 
million owing mainly to a significant in- 
crease in production of antimony, sodium- 
grade feldspar, gypsum, ilmenite, and tung- 
sten because of higher overseas demand for 
these mineral commodities and higher 
prices for lead and zinc. Kaolin, limestone, 
battery-grade manganese, and zinc also 
were more plentifully produced owing to 
increased domestic demand caused by im- 
proved Thai economic conditions. Despite a 
slight increase in the tin market price, the 
tin industry remained depressed because 
the Thai Government supported an agree- 
ment by the seven-member ATPC to reduce 
surplus tin stocks. As a result, the output of 
tin concentrates dropped to less than 21,000 
tons in 1987. Because of reduced exports, 
other minerals that registered a decline in 
output included barite, metallurgical-grade 
fluorite, lead, and potassium-grade feldspar. 
No acid-grade fluorite was produced due to 
lack of overseas demand. 

Production of lignite from the Mae Moh 


Mine in Lampang and natural gas from 
offshore Erawan and other gasfields in the 
Gulf of Thailand rose substantially owing to 
increased demand by the domestic utilities 
and manufacturers. Output of crude petro- 
leum including natural gas condensate 
dropped slightly due to reduced output from 
the onshore Sirikit Oilfield in Kamphaeng 
Phet. Crude petroleum output was expected 
to increase by 6,000 to 10,000 barrels per 
day when Thailand brings on-stream its 
first offshore Nang Nuan Oilfield in the 
central Gulf of Thailand in early 1988. 

In the nonfuel mineral processing sec- 
tor, both the 1,000-ton-per-year antimo- 
ny smelter, which came on-stream near 
Bangkok in late 1986, and the 60,000-ton- 
per-year zinc smelter in Tak operated at 
near capacity in 1987. However, the 38,000- 
ton-per-year tin smelter in Phuket operated 
at far below capacity in the first half of 1987 
owing to the shortage of tin concentrates. 
Production of cement rose to more than 9.9 
million tons. 
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Table 1.—Thailand: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 1986 1987P 
METALS 
Antimony: 
Ore and concentrate 
Gross JJC 2, 808 4, 636 2,917 2,897 962 
Sb content! 1,198 1,970 1,240 1,019 409 
smelter rr 13 M 185 886 959 
Columbium and tantalum ores and concentrates, 
gross 
id G T 5 kilograms_ 549,000 477,000 2,000 121,000 180,000 
Toes — æ m a am a a a am - , 9 9, 9 
Cb conteniun k do- 98,300 81, 78,400 ,600 80,600 
Tacontent. ____________ do 126, 300 128, 116,640 32,670 48, 600 
Stuverite: 
Gross weight do- 275, 000 80,000 809,000 241,000 o 
Cb contenntttddt __ do... 22,100 2,400 24,800 19,800 dcs 
Ta content. .__________________ 21,400 2,300 24,000 18,800 e 
Iron and steel: 
Iron ore: 
Gross weint! 40,304 60,670 93,800 37,880 97,128 
Fe content ______._____________ 22,167 83,969 51,590 20,532 53,419 
iuis 155 
%ö»*;ViT ͤk . ee E ME ae 
Steel: 
ATO ee a A RS A ae ee E 1840, 100 380,971 1447, 035 463,893 534,172 
Semimanufactures (selected): 
DRM PER NER T220,870 281,984 7919,330 808,652 819,835 
Galvanized iron aheetsss T123,886 T151,537 1181, 520 144,444 165,445 
Tinned plates 773,108 191,991 68, 175 104,488 119,842 
Mine output, Pb content of 42.5% Pb concen 
JJ 8 121,019 16,662 19,654 26,901 23,503 
Metal: Ingot, secondar // 8,1 6,198 586 9,122 11,866 
Manganese 
Chemical-grade, over 75% MO ius 8 poe 50 
Battery- and chemical-grade, 75% MnOs ... 4,804 6,110 8,930 4,001 4,597 
Metallurgical-grade, 46% to 50% MnOs .. 1,906 2,577 455 887 4,086 
Total, weight 6,710 8,695 4,412 4,888 8,738 
Total, Mns content |... LL LL LLL LL cc 8,221 4,174 2,118 2,846 4,192 
Monazite 33 gross weight 1257 298 1663 1,609 150 
tope ö V 8 38 28 T158 28 E 
Mine output, Sn content 119,942 121, 607 116,593 16,800 14,852 
Metal, smelter, primar 18,467 19,729 i 19,672 15,438 
Titanium: 
Ilmenite concentrate, gross weight 205 T148 11,078 13,489 450 
Leucoxine . gross weight E 888 488 791 800 
0 3 J 1.092 1.439 1,137 922 1.269 
Mine output, Fe content 562 741 586 479 705 
in Mine output, weighngnt! 8 147,993 216,909 878,838 841,145 
Mine output, Zn content mu ,A88 11,535 97,197 ,698 
Metal, smelter, primar EE EN 62,108 58, 552 868 
Zirconium ore and concentrate, gross weight 199 290 71,292 1,705 845 
INDUSTRIAL MINERALS 
Vr; Om 187,431 174,918 230,970 142,232 83,970 
Cement, hydraulic... thousand tons r7 301 18,271 7,916 7,940 9,850 
(lr t —————— 4,960 2,520 7,988 11,208 51,119 
di NERONE MCI EQ RANA 86,350 58,616 106,704 116,087 184,082 
Kaolinite (dickite) |... T pum M 16,118 22,989 
Diatomite _________.____~_____ 425 471 410 204 177 
J%%%%/%⁵ò ² he 8 47,908 74,404 T104,586 115,163 168,881 
Flu : 
Crude mine output. 
igh- grade 159,959 230, 228 263,059 156,409 102,398 
Low- grade 77, 716 164, 995 91,500 40,715 2,154 
ji 7 | Hie eat METER ene RP UP Pe 231,615 T295,228 854,559 197,124 104,552 
Salable 
de (benefited low-grade) . ——— 46,689 57,151 85,840 11,500 z 
Hp EEE 159, 959 228 263, 059 156,409 102,898 
Total 2 ͤ AA 206,648 287,379 298,899 167,909 102,898 


See footnotes at end of table. 
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Table 1.—Thailand: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986 1987 
INDUSTRIAL MINERALS —Continued 
5 Bees ³ĩðW A — RUE 86 -— = is 24 
DRIN a E EN ES CE TE AA 760,361 1,110,660 1,213,459 1,665,557 8,030,919 
P Shas rock, erulle9j ccc. 5,158 3,075 4,012 4,940 4,502 
t: 
ö; ům ͤ Ste LL LL AE 5,679 9,850 12,786 2,000 3,268 
Other? 165, 000 165, 000 165, 000 165,000 165, 000 
uM 1JJôõö·Ü˙ͤꝗ.“ꝑ d 88 116,094 166,787 1152, 133 153,565 153,516 
tone: 
Calcite 5 s oue se LA ALL 1,871 1,272 1,040 280 2,170 
Dolomittmgkekkk 4 7,927 10,864 16,160 18,771 50,767 
Limestone for cement manufacture onl: | 
thousand tons 8,986 9,223 9,845 9,605 11,891 
Marble 428 87,921 21,479 14,718 22,186 
Marl for cement manufacture only 
thousand tons me E a T: 296 
Suara not further described¹dl 15,159 20,687 27,805 18,068 27,459 
for cement manufacture only 
thousand tons 1,200 1,564 1,448 1,013 1,408 
Talc and related materials: 
Pyrophylite ______________----~--- 18,875 26,851 42,002 86,165 37,749 
"ipee a A eee ee 1,278 ,028 1,476 2,886 4,101 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Lignite |... ---- thousand tons 1,866 2,997 15,146 5,545 6,929 
Natural gas (gross production) 
eee million standard cubic feet. 56,762 85,506 182,275 127,765 178,658 
etroleum: 
Crude thousand 42-gallon barrels. M 2,401 5,387 7,918 1,188 6,108 
Natural gas condensate do 2,379 8,008 5,202 5,207 5,541 
Refinery products: 
Liquefied petroleum ga da- 1.484 1.541 1.555 1.566 1, 600 
Gasoline do- 13,365 12,620 12,836 13,837 €13,900 
Keros ene do- 2,725 539 1,036 931 ,000 
Jet fuel- --—-—------------- do- 6,275 6,432 6,474 7,221 €7 200 
Distillate fuel oil eus 19,198 17,409 21,127 23,115 ,200 
5 A a 3 5 e: 13,591 15,494 13,353 18,768 *13,800 
ery fuel and losses an unspecified 
do— €1,700 2,671 2,467 1,264 €2,000 
Tol S recom EE do... 58,288 57,706 58,848 61,708 *62,700 
*Estimated. 


PPreliminary. "Revised. 
Includes data available through July 26, 1988. 


3Excludes columbium- and tantalum-bearing tin slags, which make Thailand the world's largest source of newly mined 


tantalum. 


TRADE 


BOT reported that Thai merchandise ex- 
ports rose 2696 to $11.6 billion and that 
imports also rose 37% to $13.4 billion in 
1987. The 1987 rise on the deficit was due to 
increased imports of capital goods (for mas- 
sive investment in new plant and equip- 
ment) and raw materials for export-oriented 
manufacturing. 

In 1987, the major nonfuel minerals for 
the first 6 months in order of export earn- 
ings were as follows: primary tin and tin 
ore, gypsum, slab zinc, lead ore, fluorite, 
tungsten ore, antimony metal and ore, bar- 
ite, and feldspar. Tin metal and ore remain- 
ed the top mineral export commodities, 
accounting for 6596 of nonfuel mineral ex- 


ports. According to BOT, in 1986 exports of 
tin were valued at $118 million; crude 
petroleum (natural gas condensate), $56 
million; slab zinc, $19 million; gypsum, $12 
million; fluorite, $9 million; lead ore, $7 
million; barite, $3 million; and tungsten, 
$2.4 million. In addition, exports of finished 
precious stones and jewelry were valued at 
$501 million in 1986. 

Machinery and parts, petroleum prod- 
ucts, chemicals, iron and steel products, and 
transport equipment remained the major 
import commodities in the first 6 months of 
1987. In 1986, imports of machinery and 
parts totaled $2.1 billion; petroleum prod- 
ucts, $1.2 billion; chemicals, $994 million; 
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iron and steel products, $599 million; and 
transport equipment, $340 million. 

Based on two-way trade, Japan, the 
United States, and Singapore remained the 
major trade partners of Thailand in 1987. In 
mineral trade, exports of tin went mainly to 
Japan, the Netherlands, and Singapore; 
natural gas condensate to the United 
States; zinc to China, Japan, the Republic of 
Korea, and Malaysia; gypsum to Japan, the 
Republic of Korea, Malaysia, and Taiwan; 
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fluorite to Japan, the Republic of Korea, 
and Taiwan; and tungsten to the Federal 
Republic of Germany and the United 
States. Imports of petroleum products were 
from Malaysia and Singapore; coal from 
Australia and the United States; iron and 
steel products from Japan, the Republic of 
Korea, and Taiwan; and nitrogenous fertil- 
izer materials from the Federal Republic of 
Germany and Japan. 


Table 2.— Thailand: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 i an 
ae Other (principal) 
METALS 
Aluminum: Metal including alloys, all | 
EFÄC//ùl22s;; Icec eee 1,041 1,738 ete uc pes 898; Singapore 380; Japan 
Antimony: Ore and concentrate _ — _ _ __ 5,417 2714 945 Belgium Luxembourg 569; Brazil 889; 
Columbium and tantalum: Ore and l 
concentrate 88 13 — All to Netherlands. 
ulf ate 169 192 -- Japan 68; Malaysia 54; Hong Kong 
o, Meal including alloys, all forms ....— 130 205 193 Singapore 7. 
Waste and sweepi E - 231 893 881 Singapore 12. 
d 5 85 MUN. peel in 82,140 18,277 18,246 J 22 
an WTO ounces. — ; apan 22. 
Iron and er Metal 7 
77 (A 8,575 5,701 8 Taiwan 2,830; Japan 2,770. 
8 167,268 167,678 81,877 Hong K 387: China 17,663; 
pipes, fitting , , US 0 
E ted Arab Emirates 15,571. 
Unspecified ... 20,620 64,333 506 China 50,679; Hong Kong 7 809. 
Ore and concentrate 46,788 54,110 -. Japan 28,052; Belgium-Luxembourg 
Metal i 8 alloys, all f 21 213 distr: A i ditus 
in oys, all form "m 
VV kilograms_ — capes 295 zma ladonesia to 10 b, Hong Kong 100. 
ver: 
Waste and sweepings?_ do 85 158 — Singapore 151. 
Metal including alloys, unwrought 
and partly wrought troy ounces. . 2,411 32 — All to Laos. 
Ore and concentrate EN 426 _. Republic of Korea 262; Singapore 100. 
Motal including alloys 
Unwrou gt WT: 19,838 15,029 911 88445 2555 5,844; Japan 4, 581: Nether- 
53 61 4.090 540 Singapore 1 ,708; Japan 1,046. 
Titanium: Ore and concentrate c 1,700 — All to Malaysia. 
Ore and concentrate 1,142 922 522 West Germany 300. 
Ore and concentrate 1,480 110 -- Philippines 60; Republic of Korea 50. 
J ener PD cee 91 167 -— Japan 72; Singapore 54; Sri Lanka 34. 
Metal including alloys, all forma 20,865 28,632 China 12578 Japan 2 884; Philip- 
pines 
Other: Ashes and residues 7,556 8,879 ee n Ce Dany: 3,695; India 2,915; 
apan 7 
INDUSTRIAL MINERALS 
Dae at d UR der of d 
and powder of precious and semi- 
precious stones incl diamond Eon 2661 ja 2,200; ai 
ograms_ . — Malaysia : Laos 450. 
ves and polishing wheels and 
a aa isfy pee a 88 22 54 2 Burma 32; Singapore 11. 
Barite and. witherite.— ----------- 213,869 79,680 35,000 Indonesia 06, 1 "Taiwan 8,407. 
Cement 72,059 41,534 e Banglades ih 18, ,300; Laos 10, ,950; Hong 
ong 9, 


See footnotes at end of table. 
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Table 2.—Thailand: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 : 
g United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Clays, cerude 4,883 4,965 a Taiwan 4,560. 
Diamond: 
Gem, not set or strung - carats_ _— 99,804 125,749 10,785 Hong Kong 45,814; Belgium-Luxem- 
bourg 27 ,360; Japan 1,143. 
77 do- 148 7,943 "e" Belgium-Luxembourg 7, 218. 
Diatomite and other infusorial earth .... _ PT 30 — All to Taiwan. 
Feldpaoů)&XM k h ____ 35, 198 46,064 -— Taiwan 40,105; Malaysia 5,517. 
Fertilizer materials: Manufactured 
Nitrogenous. —- —-----------—- n 800 "D All to Laos. 
Unspecified and mixed 1 726 -- Saudi Arabia 500; Laos 200. 
Fluorspar ____~______________ 199,640 187,619 @) Ja 60,320; Republic of Korea 
,800; 'U.S.S.R. 32,000. 
Gypsum and plaster _____________ 906,267 1,817,372 OI Ja 443,248; Taiwan 211,140; 
ysia 149,406. 
Precious and semiprecious stones other 
than diamond: 
Natural kilograms_ _ 105,016 100,185 4,694 Ho none 75,306; West Germany 
Synthetic 8 1,493 1,412 1,152 5 2,259; Italy 1,857; India 
Salt and brin e 61,548 54,489 47 Malaysia 42, 456; Singapore 11,655. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 
kilograms — 200 26, 600 — All to Laos. 
Sulfate, manufactured |... 386 en 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 360 177 — Taiwan 170. 
Work num 1,871 570 3) Bangladesh 425; Taiwan 74. 
Dolomite, , chiefly refrac refractory-grade Se 2,316 ee 
Gravel and crushed rock 1 1 aa All to Canada. 
5 other than e ae 5,489 7,490 3) Malaysia 4,843; Bangladesh 2,500. 
Me. nce 25,185 18,808 n Japan 18,800. 
Sand other t metal- bearing 298 8 — Mainly to Laos. 
Sulfur: Elemental, all form 334 1.968 -— Philippines 1,854. 
Talc, steatite, soapstone, pyrophyllite _ _ 2,889 2,364 m Philippines 2,100. 
Other: Slag and dross, not metal-bearing_ 3,467 4,656 pt West Germany 3,670. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon blackcknknknn 5,298 1,385 -— Indonesia 4,026; India 1,967. 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels. . 8,667,445 5,570,666 4,778,765 io d Korea 615,108; Japan 
Kerosene and jet fuel do... 391,075 472,117 T" Malaysia 14,962; Singapore 7,907; 
unspecified 448, 301. 
Lubricantss ---—-----—-——- do— 287,271 5,022 — Japan 1, dr ; Singapore 733; Indo- 
nesia 
Unspecified . . do... 71,078 1,987 1 Japan 991; Malaysia 440; Indonesia 
78. 
TRevised 


Table prepared by Audrey D. Wilkes. 
cludes other precious metals. 


SLess than 1/2 unit. 
Table 3.—Thailand: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodity 1985 1986 : 
Fons Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 7,506 11,491 = Malaysia 9,640; China 1,851. 
Oxides and hydroxides _________ 13,347 17, 605 28 Japan 14, 197; United Kingdom 1,684. 
as 5 including alloys, all forms 49,431 51, ,523 2,312 Australia 25, 526; Canada 14,553. 
imony: 
Ore and concentrate 3,700 3,002 mae All from Burma. 
Metal including alloys, all forms ...... 20 12 E All from China. 


See footnote at end of table. 
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Table 3.—Thailand: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 ; 
id reas Other (principal) 
METALS —Continued 
Arsenic: Oxides and acids 61 T9 -— China 40; France 39. 
Chromium: 
Ore and concentrate 1,400 2,755 = ig 2,650. 
Oxides and hydroxides—- 413 419 66 rmany 234. 
Metal including alloys, all forms 
" kilograms_ _ 2,556 129 33 Hong Kong 96. 
Oxides and hydroxides |... 203 T 1 Belgium-Luxembourg 2; Canada 2. 
PHAR dd y cm 312 229 4  WestGe 125; J 100 
5 rmany 125; Japan 100. 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
do--.- 2 9 _. All from Japan. 
Copper: Metal including alloys, all 
C11 26,998 26,946 39 Zambia wd Japan 8,774; Philip- 
ding pines 2, 
Perd ore ht 8 140, 160 130,649 6,1338 Singa 58, 423, J 46, 458 
an wro as ounces _ ; ; ; re 58,423; Ja ,A58. 
Iron and steel: Metal: : i d 
% %%§öÜ—ůndſmè? ee ñß⸗⸗k 657, 950 555,114 64,350 Taiwan 220,206; Japan 58,538; Repub- 
lic of Korea 47,000. 
Pig iron, cast iron, related mate- 
RLW ENS 18,600 16,910 11 Ev s 9,000; Brazil 4,066; Japan 
Ferroalloys: 
Ferrochromium —— ----—---—-— 242 197 _. Sweden 183. 
Ferromanganese __________ 4,015 2,980 EM Australia 1,357; France 1,078. 
Ferronickel |... ........-— B 
Ferrosilicomanganese . — _ —_— 1,644 2,265 PE . 1,021; Philippines 680; Nor- 
Ferrosilicon nnn 3,967 3,525 Norway 2,802; France 587; China 470. 
ilicon metall 13 9 NN orw 
Unspecified F 1.274 515 $ Australia 240; France 92; Japan 51. 
Steel, p forms_ ---------- 581,514 430,825 () Brazil 84,562; Republic of Korea 
82,644; "Venezuela 50,241. 
Semimanufactures- thousand tons 1,451 1,194 15 Japan 813; Brazil 108. 
Oxides JJ ! 514 393 —— Australia 284; West Germany 60. 
Metal including alloys, all form 9,455 10,934 259 ALS 5, 313; Japan 2,300; Burma 
5 Metal including alloys, all 
JJ (T 54 59 Japan 24; France 23. 
eiea 
Oxides 2s 182,360 933 -- Japan 410; China 247. 
T: Metal including alloys, all rg ee ae i oM he 3005 om n . 2. 
EH und flaska. — an apan est German 
Nickel: Metal i including alloy, all : 
ee . uei Du 1,095 1,111 22 Canada 426; Republic of Korea 322. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. . 193 1,897 -— Japan 1,575. 
Silver: 
Ore and concentrate 141 100 -— All from China. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _— 3,018 2,313 154 “Hong Kong N Germany 522; 
Tin: Metal including alloys, all forms.. .. — 12 11 Q3 i d * 
Titanium: 
Ore and concentrate 1,887 485 — Australia 477. 
Oxide 2 mm ꝛA ] ne 1,828 1,708 37 Australia 544; Japan 493; Belgium- 
Luxembourg 318. 
Tungsten: Metal including alloys, all 
km 5 4 @) Japan 1; United Kingdom 1. 
Onde ee ee ee 429 376 (3 Taiwan 210; Japan 111. 
Blue ;/ ose e 15 70 — United Kingdom 40; Norway 30. 
Metal including alloys 
Unwrou ght 13,968 4, 695 15 Australia 4, 099. 
Semimanufactures 345 340 (3) Tapan %0; West Germany 74; Austra- 
Other: Ores and concentrates ______ _ 5,844 2,221 uc 


See footnotes at end of table. 


Phillippines 1,000; Malaysia 557; 
China 450. 
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Table 3.—Thailand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 i m 
Unisa Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
elo oL nu mv CE 2,410 1,997 Netherlands 1,050; India 513. 
Artificial: 
Corunßdumnmnmnmm 733 40 () Italy 39. 
Silicon carbide 448 605 (3) Switzerland 221; West Germany 156; 
Dust and powder of precious and semi- 
precious stones including diamond 
ograms. _ 21 2,905 61 Belgium-Luxembourg 2,831. 
9 and polishing wheels and 
J ͤ ĩðâ d ĩ or Ra 1,788 1,888 8 Japan 441; Pes 869; China 168. 
Rd Crude JJ A aM 71, 516 49,663 8,396 Canada 3 Greece 3,680. 
Boron materials: Oxides and acids 242 181 155 West German rmany 26. 
Cement. ——. ðͤ d nc 2,133 8,486 = Japan 2159; ce 1,152. 
PEE E E E kilograms_ _ 91,206 1,725 1,703 Tapan a 
Ciaya, Ee aa te eae ean re 8 18,149 28,254 007 In onesia 8,330; China 2,155. 
on 
Gem, not set or strung____ carats__ 184,235 261,773 31,145 Er d ; Belgium-Luxembourg 
Industrial stones do... 12,965 7,255 NIE: we 3,803; Ghana 
Unsorted. - ----------- do— 318,261 510,168 994 India 210,612; ee 
11 5106 8; Ghana | 03, 222. 
Diatomite and other infusorial earth _ — — 36 153 53 China 100 
Fel , fluospar, related materials: 
Feldspar ____________--__-- 1,197 530 € Japan 387; Italy 13 
Fluorpp at 101 392 . Hal 10 180; 9 74; Italy 63. 
Unspecified ___________ -- 314 200 fam. A 105; Canada 93. 
Fertilizer materials: Manufactured 
monia 52.0 ͥ ʒ wm eS 2,890 5,506 à) Malaysia 4,808; Indonesia 536. 
Nitrogenous s 447,947 446,554 10,000 Japan 298,192; West Germany 33,723; 
public of Korea 28, 
Phosphatic _________--_-_-- 1,000 500 __ Netherlands 400; China 100. 
le p ee E N 42,018 62970 3,511 U.S.S.R. 28,864; West Germany 
10,565; Canada 8,202. 
Unspecified and mixed ________- 694,393 808,341 78, 846 Republic of of Korea 317, 458; Norway 
Romania 80, 918. 
Graphite, natura 4 722 827 — China lina 297; Re ; Republic of Korea 27 0; Sri 
Gypsum and plaster . —---------- 656 933 805 West Germany 401; Japan 118. 
it!!!. Ei kilograms_ _— 2,803 3,022 100 Japan 2,250; est Germany 415. 
esium compounds 
esite, rule 6,329 5,916 ES Japan 1,674; unspecified 4,014. 
Oxides and hydroxides 3,945 8,522 -- China6, 37 0; Japan 1,831. 
Mica, all form 184 210 16 India 115. 
Phosphorus, elemental AE UMP NETS 34 35 -— China 15; West Germany 15. 
Pigments, mine 
Natural, crude ________-__~_~-~ 192 1 9 China 120. 
Iron oxides and hydroxides, processed 2,339 2,417 57 West Germany 1,667; Japan 313. 
Precious and semiprecious stones other 
than diamond: 
Natura! kilograms_ _ 152,886 273,974 33, 750 Mr Burma 42,947; Austra- 
Synthetic do— 49,234 109,223 37,606 Taiwan 34, 180; Switzerland 15,823. 
Salt and bri nee 847 9 25 vo Kingdom 560; West Germany 
Sodium compounds, n.e 
Carbonate, natural aud manufactured 74,310 110,410 25, 654 Romania 33, 400; Kenya 19,500; 
Belgium- Luxembourg 15 386. 
Sulfate, manufactured ________- 22,644 27,440 4,613 China 14,485; Indonesia 4 360. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 8,486 1,868 @) Italy 1,081; Republic of Korea 297. 
Worked... .------ 995 962 -- Italy 955. 
Dolomite, chiefly refractory- grade 402 237 — Norway 233. 
Gravel and rock k 1.234 773 @) France 469; China 300. 
Limestone other than dimension 18 3) _. All from Japan. 
Quartz and quartz ite 876 840 @) Italy 199; Hong Kong 60. 
Sand other than metal-bearing ..... 156 166 76 West Germany 48; Norway 36. 


See footnotes at end of table. 
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Table 3.— Thailand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 j 
z Phra Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude ne acing native and by- 
product. _—------------ 54,857 59,895 3) . d. ,291; Canada 18,662; Iran 
V geram precipitated, sublimed _ 136 120 6 West Germany 76; Taiwan 38. 
Diozxdé A 12 19 ae Singapore 12; Australia 7. 
Sulfuric acid 9,083 3,047 @) Japan 2,998. 
Talc, steatite, soapstone, pyrophyllite .... 18,888 22,117 67 oo 318; Republic of Korea 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black k 3,223 4,105 68 China C Philippines 1,014; Tai- 
wan 947. 
Coal, all grades 3 briquets 282,694 182,584 ) Australia 70,413; Indonesia 69,531. 
Coke andsemicoke. .. . ... - 48,081 89,115 z China 18,825; Japan 17,039. 
Petroleum: 
Crude. thousand 42-gallon barrels. — 48,264 51,880 a Malaysia 15,999; Brunei 11,263; 
Partly refined do... 2,010 1,807 16 Kuwait 1,237; China 318. 
Refinery produetis do... 19,181 11,195 45 Singapore 14,468; China 606. 
1Table prepared dby Audrey D. Wilkes. 
3Less than 1/2 
3May include shee precious metals. 
COMMODITY REVIEW 


METALS 


Antimony.—Mine output of antimony in- 
creased slightly from that of 1986 while 
production of antimony metal rose sharply 
owing to production from a new smelter, 
owned and operated by the state-owned 
New Siam Mineral Resources Co. Ltd., near 
Bangkok. The $1.7 million smelter, with an 
annual capacity of 1,000 tons of refined 
antimony, came on-stream in late 1986 and 
reportedly operated at near capacity. As a 
result, Thai antimony metal production 
reached a record-high level. Most antimony 
ore and metal produced in Thailand was for 
export. 

According to the DMR, exports of antimo- 
ny ore and metal for the first 9 months of 
1987 were 2,439 tons and 289 tons, respec- 
tively, and were valued collectively at $2.1 
million. The average export price of Thai 
antimony metal was $0.99 per pound in 
1987. According to a local press report, 
production and exports of antimony metal 
in 1987 were expected to increase to more 
than 1,000 tons from 386 tons and to 900 
tons from 267 tons, respectively. In 1987, 
most exports of antimony ore went princi- 
pally to Belgium, Brazil, the Republic of 


Korea, Spain, and the United States and 
metal to Belgium, Malaysia, and Taiwan. 
Columbium and Tantalum.—Construc- 
tion of a new tantalum processing plant at 
Map Ta Put in the southeast of Rayong 
Province, 200 kilometers east of Bangkok, 
was postponed. According to Thailand Tan- 
talum Industry Corp. (TTIC), the operating 
company, construction of the $35 million 
plant was originally scheduled to start in 
the first half of 1987 and be completed in 
mid-1990. The plant would have a capacity 
of 300 tons per year each of tantalum 
pentoxide and columbium pentoxide. How- 
ever, the availability of tantalum extraction 
technology initially supplied by Hermann 
C. Starck to TTIC reportedly was still in 
question. An arbitration hearing for a final 
decision was scheduled for May 1988 in the 
Federal Republic of Germany. TTIC claim- 
ed that under the original agreement 
Starck, as a partner of the Phuket plant, 
was still obliged to supply the technology to 
TTIC. However, Starck was acquired by 
Bayer in 1986, and Bayer argued that the 
transfer agreement became invalid because 
the plant site was changed to Map Ta Put.“ 
Gold.—In October, the DMR invited in- 
ternational bids on five gold prospecting 
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and mining concessions in the Provinces of 
Prachinburi and Chonburi in central Thai- 
land, where several potential gold deposits 
were discovered by the Government. Ac- 
cording to guidelines drafted by the DMR, 
subject to approval by the Ministry of In- 
dustry, the successful foreign bidders must 
have Thai national participation, hire and 
train Thai geologists and engineers in each 
Stage of prospecting and development, and 
be a member of the Mining Industry Coun- 
cil of Thailand with registered capital of no 
less than $2 million. Foreign companies 
expressing interest in gold prospecting and 
mining in Thailand reportedly included 
BHP Mineral Exploration Pty. Ltd., Eural- 
ba Mining Pty. Ltd., Pacific Arc Exploration 
Pty. Ltd., CHR Group Co., and CRA Explo- 
ration Pty. Ltd. from Australia; Placer 
Dome Inc. and Grand China Resources Ltd. 
from Canada; Malaysia Mining Corp. Bhd. 
from Malaysia; Kenmore Resources PLC 
from Ireland; Consolidated Gold Fields PLC 
from the United Kingdom; and Blue Mining 
Co. from the United States.* 

To promote the local gem stone and 
jewelry industries and end smuggling of 
high-purity gold the Government, for the 
first time since 1979 lifted the gold import 
ban in October. In the process, Mocatta and 
Goldsmid, a London-based gold trader, was 
selected from among 14 bidders as Thai- 
land's sole importer of gold bullion for 
consumption by the local jewelry industry. 
Under the first-year contract, Mocatta and 
Goldsmid was authorized to import 240,000 
troy ounces of gold. 

Lead.—Despite the improvement in the 
market price of lead, production of lead ore 
and concentrate decreased because of an 
87% increase in royalty imposed by the 
Thai Government. Metallgesellschaft AG of 
the Federal Republic of Germany, 46% 
owner and operator of Thailand's largest 
lead mine, the Song Toh Mine in Kanchana- 
buri Province, reportedly asked the Govern- 
ment to lower the royalty to prevent mine 
production from further decline. In August, 
the Government reportedly agreed in prin- 
ciple to replace the fixed 1096 royalty on 
metal content of the ore with a sliding scale 
of royalties on mined ore. For prices up to 
$319 per ton of lead metal, a minimum of 
2% royalty will be charged. For prices 
higher than $797 per ton of lead metal, a 
maximum of 15% will be charged.’ 

In 1987, Thailand continued to export 
most of its lead ore and concentrate, princi- 
pally to Japan and the Netherlands. Export 
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earnings from lead were estimated at $9 
million. The commissioning of Thailand's 
first 12,000-ton-per-year lead smelter, own- 
ed and operated by Thai Lead Metal Co. 
(TLM) in the western Province of Kancha- 
naburi and originally scheduled to come on- 
Stream in February, was postponed to April 
1988. According to local press reports, alle- 
gations concerning air and water pollution 
from the smelter by local environmentalists 
caused further delay in opening the plant. 
TLM reportedly was installing additional 
pollution control facilities. Lead ore for the 
new smelter was to come from the Kleety 
Mine in Kanchanaburi Province near the 
Burmese border. 

Tin.—Despite the improvement in tin 
market prices, Thai preduction and exports 
of tin continued to decline because of the 
Government's continuing continuing sup- 
port of the ATPC effort to reduce the 
worldwide surplus of tin stocks. In early 
1987, ATPC, including Thailand, agreed to 
limit tin exports and the Thai Government 
suspended the issue of tin mining licenses 
indefinitely. As a result, production of tin 
concentrate for the first 6 months of 1987 
dropped 15% to 12,300 tons containing 9,000 
tons of tin metal and exports of tin metal 
also dropped to 8,300 tons, down 15% from 
the same period in 1986. 

Two major publicly owned tin mining 
companies, Aokam Thai Ltd. and Tongkah 
Harbour Ltd., both had suspended tin min- 
ing since April 1986, reportedly sufferod 
severe losses for the first time in 1986 
because of low tin prices and sales. Howev- 
er, in April 1987, two dredges of Aokam 
Thai and one dredge of Tongkah Harbour, 
with a combined capacity of 1,900 tons per 
year of concentrate, were put back into 
operation off Phuket. The action demon- 
strated Thailand’s intention to meet its 
1987 and future export quotas. The state- 
owned Offshore Mining Organization 
(OMO), which operated the Bo Dan dredge 
and received tin ore from satellite dredges 
and small operations, reported an increase 
in production and was operating profitably 
owing to a slight increase in tin market 
prices in 1987. In April, OMO reportedly 
applied to the Government for an additional 
mining tract off Phuket in the Kor Mai Ton 
area to increase production. If the conces- 
sion is granted, OMO planned to operate its 
$14 million Bo Dan dredge at full capacity 
in the area during the monsoon season 
(May to September) and in its current 
concession in the Phangnga Bay area dur- 
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ing October to April. 

Production of primary tin by Thailand 
Smelting and Refining Co. Ltd. (Thaisarco) 
in Phuket was less than 50% capacity 
because of insufficient tin concentrates 
from local miners during the first half of 
1987. According to Thaisarco, the shortage 
was caused by the Government's delay in 
extending tax reductions on tin exports 
beyond June 3, 1987. To assist the tin 
industry following the October 1985 tin 
crisis, the Government had temporarily 
lowered business and municipal taxes to 
1.1% from 4.4% until June 1987. In July, 
the Government finally approved a DMR 
proposal to extend the temporary tax reduc- 
tion for another year. 

For the first 6 months of 1987, exports of 
primary tin were 8,300 tons compared with 
9,800 tons in 1986. They were valued at 
$55.2 million compared with $67.4 million 
in 1986. Thailand also exported 900 tons of 
tin concentrate valued at $3.8 million dur- 
ing the first half of 1987. In 1986, exports of 
primary tin totaled 18,567 tons and were 
valued at $116.4 million, accounting for 
65% of Thai mineral export earnings. Un- 
der ATPC's agreement, the Thai export 
quota was 19,000 tons for 1987. The major 
buyers of Thai primary tin were Japan, the 
Netherlands, and Singapore. 

Thai Pioneer Enterprise Co. Ltd., Thai- 
land's second-largest tin smelter that came 
on-stream in March 1981 and shut down in 
May 1982, reportedly was expected to re- 
sume operations in 1988. The smelter, in 
Pathum, Thani Province, 40 kilometers 
north of Bangkok, has a capacity of 3,600 
tons of primary tin. According to industry 
sources, the smelter has obtained permits to 
export 5,000 tons of primary tin for an 
unspecified period. However, it was still 
uncertain that there will be enough tin 
concentrate for the smelter to reopen in 
early 1988. 

Zinc.—Despite increased production of 
slab zinc, exports of slab zinc dropped 
sharply because of increased domestic de- 
mand, largely by zinc alloy producers. To 
meet growing domestic demand for zinc and 
zinc alloy and to further reduce production 
costs, PDI, the operator of the 60,000-ton- 
per-year electrolytic zinc smelter at Tak, 
Tak Province, reportedly was expanding its 
capacity by 10,000 tons per year to 70,000 
tons per year. Based on an estimate by PDI, 
production cost including all expenses and 
interest charges at the zinc refinery was 
$698 per ton in 1986. By November, PDI 
also completed a $1 million zinc alloy plant 
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near the zinc refinery in Tak. It is capable 
of producing 5,000 to 6,000 tons per year of 
Zamag No. 3 zinc alloy. According to a 
company official, expansion of the refinery 
was scheduled for completion in late 1988, 
and the alloy plant was expected to start 
production in early 1988. PDI planned to 
export 50% of the plant's zinc alloy, princi- 
pally to Hong Kong and Taiwan. For the 
first 6 months of 1987, PDI produced 32,660 
tons of zinc slab compared with 27,778 tons 
in the same period of 1986. The required 
zinc ore and concentrate produced from the 
PDI-owned open pit at Mae Sot, Tak Prov- 
ince, 75 kilometers west of the zinc refinery, 
decreased slightly. According to the DMR, 
domestic consumption of refined zinc for the 
first 6 months of 1987 rose to 24,200 tons 
from 19,800 tons in 1986 while exports 
dropped to 9,100 tons from 20,500 tons in 
1986. As a result, export earnings from 
refined zinc dropped to $7 million from $13 
million for the first 6 months of 1986. 
However, zinc remained the second most 
important mineral and was the third-larg- 
est export-earning commodity in the non- 
fuel minerals sector. 

In 1986, PDI made a net profit of $6.7 
million on sales of $54.2 million. A further 
increase in net profit was expected for 1987 
owing to the increased market price of zinc. 
As of December 31, 1987, PDI was owned 
20% by the Ministry of Finance, 13.98% by 
Vieille-Montagne International S.A. (devel- 
oper of the process technology) of Belgium, 
18.5296 by Mechim S.A. (designer and build- 
er of the refinery) of Belgium, 10.66% by the 
state-owned Krung Thai Bank, 7.75% by 
the Industrial Finance Corp. of Thailand, 
6.18% by Bangkok Bank Ltd., 3% by Mit- 
siam International Co. Ltd., 2.1% by the 
Goldhill Securities Co. Ltd., and the remain- 
der by other and local investors.* 

Other Metals.—Ilmenite, battery-grade 
manganese ore, and tungsten ore were oth- 
er important metallic minerals produced in 
Thailand. Production of ilmenite, a by- 
product of tin mining in the Provinces of 
Phuket and Ranong, rose sharply to more 
than 22,000 tons from only 1,500 tons in 
1986. The increase was due entirely to the 
Strong demand of the pigment industry in 
the Asian region, especially Japan. An im- 
proved domestic market boosted production 
of battery-grade manganese ore slightly, 
while production of tungsten ore rose con- 
siderably because of increased exports to 
the Federal Republic of Germany and the 
United States. 
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INDUSTRIAL MINERALS 


Barite.—Thailand was the third-largest 
producer of barite in the Far East, following 
China and India. However, because of 
decreased worldwide oil and gas exploration 
and the world's barite surplus, export mar- 
kets for Thai barite remained depressed, 
especially in Indonesia, Saudi Arabia, and 
the United States. As a result, Thai produc- 
tion of barite dropped sharply in 1987. For 
the first 6 months of 1987, exports of crude 
barite dropped sharply to 19,333 tons from 
58,600 tons in 1986, while exports of ground 
barite rose to 4,900 tons from 3,000 tons in 
1986. Barite remained Thailand's eighth 
most valuable nonfuel mineral export com- 
modity. 

During 1986-87, barite was preduced 
mainly by P & S Barite Mining Co. Ltd. in 
the Provinces of Loei and Tak and by 
American Tai Barite Ltd, a wholly owned 
subsidiary of NL Industries Inc. of the 
United States, in the Provinces of Chiang 
Mai and Surat Thani. P & S Barite produc- 
ed both crude and ground barite for oil-well 
drilling while American Thai Barite pro- 
duced chemical, drilling, and medical- 
grade barite. Most barite produced in Thai- 
land was exported. Export from 
barite dropped sharply to $3 million in 1986 
from $8 million in 1985 owing to a 63% 
decline in exports of barite to Indonesia, 
Saudi Arabia, Singapore, and the United 
States. 

Cement.—The cement industry continued 
to expand despite the growing surplus ca- 
pacity and increased competition in the Far 
East regional market. In 1987, Siam City 
Cement Co. Ltd., Thailand’s second-largest 
cement producer, completed and brought 
on-stream its new 1.8-million-ton-per-year 
plant at Tambol Tabkwang in Saraburi 
Province and increased the company’s ca- 
pacity to 4.6 million tons per year. Ac- 
cording to industry sources, Thailand's ce- 
ment capacity in 1987 are shown in table 4. 

Cement production was estimated to have 
increased 24% to 9.9 million tons because of 
increased construction resulting from lower 
interest rates and improvement in the Thai 
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economy in 1987. Exports of cement remain- 
ed small in 1987. 


Table 4.—Thailand: Cement production 
capacity in 1987 


(Thousand metric tons) 


Company and plant location Capacity 
Jalaprathan Cement Co. Ltd.: 
PY d DEMNM TEE MI EEEE T 400 
Cham-am _____________ ee 500 
Siam Cement Co. Ltd.: 
The Luang, Ayuthaya_____________ 3,200 
Thung Song, Nakhon Si Thammarat _ — 
_ Kaeng Khoi, 'r! 3,300 
iam City Cement Co. Ltd.: 
Tambol Tabkwang, Sarabur ii 4, 500 
Total ͤ»X.ũo QA ee 12, 800 


Fertilizer Materials. - Construction of 
Thailand's first nitrogen and compound fer- 
tilizer complex at Map Ta Put in Rayon 
Province was postponed indefinitely owing 
primarily to further appreciation of the 
Japanese yen in 1987. The plant was to be 
built by a consortium led by Chiyoda Chem- 
ical and Engineering and Construction Co. 
of Japan and financed mostly by a yen loan. 
The low market price of urea and high cost 
of the domestic raw material, natural gas, 
reportedly were considered as other impor- 
tant negative factors for further delay. The 
project had been postponed seven times 
since 1985. According to National Fertilizer 
Corp., operator of the fertilizer complex, a 
letter of intent for construction of the 
second-stage compound fertilizer plants was 
awarded to à consortium led by Mitsui 
Engineering and Shipbuilding Co. Ltd. of 
Japan in mid-1987. The plans include a 
63,000-ton-per-year monoammonium phos- 
phate (MAP) plant and a 924,000-ton-per- 
year diammonium phosphate (DAP) plant. 

In 1987, the Thai Polyphosphate and 
Chemical Co. was established to build an 
industrial-grade phosphoric acid plant in 
Samut Prakarn Province. The $10 million 
project, pending approval by the Thai Board 
of Investment, was a joint venture of Thai 
and Swiss private concerns. Albright and 
Wilson Ltd. of the United Kingdom report- 
edly would provide technical assistance. 
According to company plans, most output 


THE MINERAL INDUSTRY OF THAILAND 


would be consumed domestically with 2596 
exported. 

In late 1987, a 14,000-square-kilometer 
potash exploration concession in the Sakon 
Nakhom Basin, 550 kilometers northeast of 
Bangkok, was awarded by the Ministry of 
Industry to BHP Utah International of the 
United States. Thai Agrico Potash Co., a 
Thai-United States joint venture exploring 
for potash in the same region, reportedly 
relinquished its concession in 1987 despite 
the earlier finding of potash in the region 
by Government geological surveys. The 
Thai Potash Co., a Thai-Australian joint 
venture, completed seismic surveys and 
commenced eight exploratory drillings in 
the Provinces of Khon Kaen and Maha 
Sarakam, 400 kilometers northeast of 
Bangkok. Thai Potash, established in 1984, 
was 70% owned by CRA Exploration Pty. 
Ltd. of Australia, 20% by Siam Cement Co. 
of Bangkok, and 10% by the Thai Govern- 
ment. Under an agreement with the Gov- 
ernment, CRA Exploration was expected to 
offer 40% of its equity holding to the Thai 
public over an 8-year period 5 years after 
production started.* 

Other Industrial Minerals.—Feldspar, 
fluorite, gypsum, and limestone were the 
other important industrial minerals pro- 
duced in Thailand. Production of fluorite 
continued to decline because of reduced 
overseas demand and keen competition 
among world producers. However, produc- 
tion of feldspar and gypsum increased 
sharply owing to an 8496 increase in exports 
of feldspar and a 9096 increase in exports of 
gypsum. Feldspar was exported principally 
to Taiwan and Singapore while gypsum was 
exported mainly to Indonesia, Japan, the 
Republic of Korea, Malaysia, and Taiwan. 
Gypsum displaced slab zinc as Thailand's 
second most valuable nonfuel mineral ex- 
port commodity in 1987. Production of lime- 
stone in the Provinces of Nakhon Sawan, 
Phetchaburi, Sara Buri, and Nakhon Si 
Thammarat increased owing to increased 
consumption by the domestic cement indus- 
iry. 


MINERAL FUELS 


Lignite.—Lignite was produced mainly in 
two northern Provinces of Lampang and 
Lamphun and consumed principally by two 
coal-fired powerplants owned and operated 
by the Electricity Generating Authority of 
Thailand (EGAT). Production of lignite in- 
creased 25% to 7 million tons owing mainly 
to expanded capacity at the Mae Moh Mine 
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in Lampang Province to meet the grow- 
ing requirements of the EGAT Mae Moh 
powerplant and the Krabi powerplant in 
Krabi Province. About 80% of the Thai 
lignite production was consumed by the 
electric power industry and the remainder 
by the cement industry. 

According to EGAT, lignite requirements 

for the existing and two additional units, 8 
and 9, at Mae Moh powerplant would reach . 
9 million tons per year by 1990. Under 
EGAT's plan, three 300-megawatt gener- 
ating units—Nos. 8, 9, and 10—are to be 
completed by 1991. Unit 8 was under con- 
struction and scheduled for completion in 
1989. In early 1987, EGAT secured a $38.4 
million loan from the Asian Development 
Bank for further expansion of lignite pro- 
duction capacity at the Mae Moh Mine for 
unit 9. During 1987, an additional 100 
million tons of reserves reportedly were 
proven by EGAT in Songkhla Province in 
southern Thailand, making total reserves of 
770 million tons, mostly in the Mae Moh 
area. 
Natural Gas.—Production of natural gas 
rose sharply to 489 million cubic feet per 
day from 350 million cubic feet per day in 
1986 owing to increased feedstock to a 350- 
million-cubic-foot-per-day gas separation 
plant in Map Ta Put, Rayong Province. 
About 94% of the output was produced by 
Unocal Thailand Ltd. from its offshore gas- 
fields of Baanpot, Erawan, Platong, and 
Satun in the Gulf of Thailand. The remain- 
der was produced as associated gas by Thai 
Shell Exploration and Production Co. Ltd. 
from its onshore oilfields of Sirikit and 
Sirikit West in Kamphaeng Phet Province. 

Natural gas produced in Thailand was 
sold to state-owned PIT under gas sale 
agreements with the producers. PTT proc- 
essed and distributed the gas to end users. 
EGAT, which operated six natural gas-fired 
thermal powerplants and gas turbine 
powerplants at South Bangkok in Samut 
Prakan, Bang Pakong in Chachoengsao, 
and Lan Krabue in Kamphaeng Phet, was 
the major end user. Other end users of 
natural gas in Thailand included manufac- 
turers of cement, liquefied petroleum gas, 
and petrochemicals. 

In March, an expansion program to in- 
crease capacity of the Map Ta Put gas 
separation plant was approved by the Gov- 
ernment. According to PTT, the owner and 
operator of the plant, the $78 million pro- 
gram involved installation of an additional 
separation unit capable of processing 200 
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million cubic feet per day of natural gas. In 
June, PTT awarded a $4.7 million contract 
to Linde AG of the Federal Republic of 
Germany for process and engineering de- 
sign, bid document preparation, bidder pre- 
qualification, and construction supervision. 
Bidding for construction of the plant was 
scheduled for January 1988, and construc- 
tion was scheduled for completion in 1990.0 

In August, PTT reached an agreement 
with Esso Exploration and Production Kho- 
rat Inc. after 3 years of negotiation to buy 
gas from Esso's Nam Phong Gasfield in 
Khon Kaen Province, 445 kilometers north- 
east of Bangkok. Under the agreement, 
Esso was expected to deliver initially 20 
million to 40 million cubic feet per day of 
gas to a powerplant to be built by EGAT at 
Nam Phong. However, if gas reserves of 1.5 
trillion cubic feet could be proven later, 
Esso would ultimately produce 250 million 
cubic feet per day of gas for delivery to 
PTT's central pipeline network. Develop- 
ment of the Nam Phong Gasfield was ex- 
pected to be started by Esso in 1988. 

In November, PTT also reached an agree- 
ment with TP of the United States after 10 
years of negotiation to buy back from TP 
the right to the B-Structure Gasfield for 
$88.8 million. TP claimed to have invested 
$110 million on surveys and drilling 23 
exploratory wells in the B-Structure conces- 
sion since 1972. The gasfield, consisting of 
four offshore blocks and discovered by TP in 
the Gulf of Thailand in the mid-1970's, 
reportedly has proven reserves of 1.8 tril- 
lion cubic feet plus probable reserves of 5.4 
trillion cubic feet. However, according to 
industry sources, because of geographically 
less concentrated gas deposits in the B- 
Structure concession, the development cost 
would be three to four times higher than 
more concentrated gas deposits. Several 
foreign companies including Unocal Thai- 
land of the United States, Mitsui Oil Explo- 
ration of Japan, Statoil of Norway, and 
Total of France reportedly expressed inter- 
est in joint development with PTT of the 
gasfield.': 

According to an official Thai estimate, 
proven recoverable natural gas reserves in 
Thailand at the end of 1987 were 3.7 trillion 
cubic feet plus 13.5 trillion cubic feet of 
probable reserves. 
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Petroleum.—Production of crude petrole- 
um and natural gas condensate decreased to 
an average of 32,000 barrels per day from 
35,000 barrels per day in 1986. Crude petro- 
leum was produced by Thai Shell Explora- 
tion at its Sirikit and Sirikit West Oilfields 
in Kamphaeng Phet Province. Condensate 
was produced at Unocal Thailand's offshore 
gasfields including Baanpot, Erawan, Pla- 
tong, and. Satun in the Gulf of Thailand. 
The average output of crude petroleum and 
condensate in 1987 was 16,700 barrels per 
day and 15,200 barrels per day, respectively. 
Surplus condensate produced by Unocal 
Thailand was exported principally to the 
United States and Taiwan. 

Thai Shell completed development of 
Thailand’s first offshore oilfield, Nang 
Nuan in the center of the Gulf of Thailand, 
and was expected to commence production 
at an initial rate of 6,000 barrels per day in 
early 1988. Thai Shell’s estimate of oil 
reserves in the field were 16 million barrels. 
In mid-1987, BP Petroleum Development 
Ltd. reportedly discovered oil in its Central 
Plains blocks southwest of Suphan Buri. 
According to BP officials, further analyses 
of the test results were necessary for devel- 
opment of the oilfield. Exploration for oil 
and gas increased considerably owing to 
improvement in world oil prices. In 1987, 48 
exploratory wells were drilled compared 
with 26 in 1986. According to an official 
estimate, Thailand’s proven recoverable oil 
reserves were 99 million barrels of proven 
reserves plus 415 million barrels of probable 
reserves. 


Economist, Division of International Minerals. 

Where necessary, values have been converted from 
Thai baht (B) to U.S. dollars at the rate of B26.27 — US$1.00 
in 1986 and B25.08 = US$1.00 in 1987. 
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The Mineral Industry of 
Tunisia 


By Kevin Connor! 


In general, economic conditions improved 
considerably for Tunisia in 1987. Although 
imports rose an estimated 3% in value, 
exports increased an estimated 27%, mainly 
due to improvements in crude petroleum 
and agricultural exports, caused by record- 
high harvests and higher oil prices. Total 
export receipts covered an estimated 74% of 
the country's import costs, up from only a 
60% coverage in 1986. A 10% devaluation of 
the dinar, coupled with public spending 
cuts, caused the overall balance of pay- 
ments to swing into a surplus condition. The 
country's growth in the overall gross na- 
tional product was estimated at 5.8% for 
1987. 

Performance within the industrial miner- 
als sector was mixed for the year. Tunisia's 
only major mineral contribution to world 
mineral supplies in 1987 continued to be 
phosphate rock and chemical fertilizers. 
Production of crude petroleum, Tunisia's 
most valuable mineral commodity, was 
down noticeably from the production levels 
of 1986. Production of steel and cement 
construction products was up again for 
another year, although mining output for 
most other minerals, excluding phosphate 
rock, was down slightly. The phosphate- 
based fertilizer industry showed an appre- 
ciable upturn in production, setting an all- 
time high. However, owing to stagnant 
fertilizer prices and the weakening of the 


U.S. dollar in which phosphates were inter- 
nationally traded, there was an overall loss 
in export receipts. Exhaustion of deposits, 
and antiquated equipment continued to 
plague the iron ore and lead-zinc mining 
operations within the country. 

Two Government agencies were respon- 
sible for nearly all of the nonpetroleum 
mineral production in Tunisia in 1987. 
These were the Compagnie des Phosphates 
de Gafsa (CPG), which consisted of eight 
phosphate mining operations, and Société 
Tunisienne d'Expansion Miniére, which 
controlled five lead-zinc ore mines, one iron 
ore, and two barite and fluorspar oper- 
ations. The combined labor force of these 2 
agencies, which excludes limestone oper- 
ations for cement manufacture, was esti- 
mated at over 19,000 persons, approximate- 
ly 7096 of which were miners. 

Government Policies and Programs.— 
New petroleum exploration legislation went 
into effect during March. The new code was 
designed to encourage further foreign explo- 
ration programs in areas of Tunisia where 
small oil and gas fields have been discover- 
ed. Owing to their limited size, these fields 
have not been commercially developed. The 
new legislation was to charge royalties and 
other taxes based on ratios of profits to 
expenses for the international partners 
involved. 


é 


PRODUCTION AND TRADE 


Output of important industrial minerals, 
excluding phosphate, was down slightly to 
moderately in 1987. Crude oil production 
was approximately 5%, or 2 million barrels 
less than that of 1986. The decrease was due 
to declines in production from the country’s 


two main producing fields, El Borma in the 
southwest, which accounted for 65% of the 
production, and the offshore Ashtart Field, 
which accounted for most of the remainder. 

For the third year in a row, Tunisian 
exports of cement rose dramatically. Ce- 
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ment exports increased by approximately 
300% over those of 1986 and reached almost 
600, 000 tons. 

Phosphate rock production increased 7% 
over that of 1986. The fertilizer sector had 
mixed results. Production of monoammo- 
nium phosphate approximately doubled, 
while triple superphosphate production was 
up moderately. Small declines or stagnant 
conditions were recorded for the production 
of phosphoric acid, diammonium phosphate, 
and dicalcium phosphate. Owing to continu- 
ing equipment problems and exhaustion of 

. economic deposits, output of iron ore and 
lead and zinc concentrates was down slight- 
ly. Drawn steel products were down slight- 
ly, but the remaining steel subsectors— 
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castings, rolled products, and steel struc- 
tures—showed growth. Along with the in- 
creased demand for industrial steel goods, 
the strong demand for cement exports 
caused total cement sales to surge 1396 over 
those of 1986. 

Major mineral trading between Tunisia 
and the United States was limited to crude 
petroleum exports to the United States. 
Tunisia imported little or no mineral raw 
materials from the United States, although 
the United States continued to be a major 
supplier of heavy equipment to Tunisia. 
Exploration by U.S. petroleum/ companies 
continued to constitute the largest category 
of U.S. investment in Tunisia. 


Table 1.—Tunisia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986P 1987° 
METALS 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons 316 308 306 311 300 
Metal: 
ig iron do- 147 150 *150 150 150 
Steel, crude do- 163 169 170 181 180 
Mine output, Pb content 4,570 4,056 2,484 1,930 2,000 
Metal: 
Primary__——-------------———- 10,398 8,400 2,040 2,208 2,200 
Secondary 500 500 500 500 
Total 10,898 8,900 2,540 2,108 2,100 
Silver metal, primary... thousand troy ounces. - 90 85 26 50 50 
c, mine output, Zn content 7,548 6,660 5,580 4,488 4,500 
INDUSTRIAL MINERALS K 
Bane nahana E 20,250 12,100 20,000 15, 718 20, 000 
Cement, hydraulic thousand tons 2, 850 2,777 3,070 2,984 3,400 
Clays, construction? do____ 350 350 350 350 350 
Fluorspar, chemical- and metallurgical- grade 34,013 44,510 42,240 36,828 40,000 
Gypsum ® JJ ee ea — eS 80,000 85,000 90,000 100,000 100,000 
Limes et thousand tons 580 600 €600 650 650 
Phosphate rock, gross weight do- 5,924 5,346 4,530 5,951 46,390 
Salt, marine do— 375 330 382 415 4 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Grosses million cubic feet. 28,000 28, 000 28,000 28, 000 28, 000 
Markete ll!!! do- 14,508 14,080 14,000 14,000 14,000 
Petroleum: 
Crude thousand 42-gallon barrels- 42,649 42,251 41,000 42,000 40,000 
N ry pre roducts: 
de ee eo do— 1.546 1.794 21, 800 1, 800 1,800 
5 JJ ep ete shh k do____ 2,085 2,402 €2,400 €2,400 2,400 
Distillate fuel oil JI do— 2, 988 3,156 *3,000 *3,000 8,000 
5 fuelel!! ens do— 3,937 3,936 “4,000 “4,000 4,000 
FCC do— 460 394 400 400 400 
Refinery fuel and losses do— 235 160 e200 200 200 
Total nci ss do— —-— 11,251 11,842 *11,800 *11,800 11,800 
*Estimated. Preliminary 


1Table includes data available through June 9, 1988. 


An addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 


stone) is produced, but output is not reported, and available information is inadequate to mak 


e reliable estimates of 


output levels. Limestone quarried for cement manufacture is substantial; 5 information is inadequate to make 


accura 
*From domestic and imported ores. 
*Reported figure. 


te estimates of output. 
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Table 2.— Tunisia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1986 : 
n eres Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides ------------ 46 _. All to Algeria. 
Metal including alloys: 
Scrape a K EO Re eS 559 — France 205; Italy 166; United 
Kingdom 72. 
Semimanufacture s 1,641 Qa) Algeria 1,621; France 20. 
Copper: Metal including alloys, scrap ___________ 1,051 _. Spain 673; France 288. 
Iron and steel: 
iton ore and concentrate excluding roasted pyrite. _ 3,025 — All to Netherlands. 
Scrap — E cag EE Digan ya ale ls AE EAE 1,457 —— Italy 1,343. 
Steel, primary form 765 _. All to Italy. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 57 = Algeria 55. 
Universals, platen. sheets 
value, thousands $4,046 syle is ria $4,005; United Kingdom 
Hoop and strip- - - - --- ---------—- 10 xum All to Austria. 
Wit... ³ 499 p Alteria 350; West Germany 149. 
Tubes, pipes, fittings . value, thousands $15,106 $1 ria $12,088; United Arab 
irates $2,730. 
Ore and concentrate DROIT SPOT 8,000 — All to France. 
Oid- dk x LL 335 -—- All to Algeria. 
Metal includi alloys, scrap ------------— 588 -- Italy 329; West Germany 259. 
ry a Metal including alloys, scrap ___—___- 14 cas All to Belgium-Luxembourg. 
inc: 
Ore and concentrate value, thousands. .. $713 E United Kingdom $432; Yugo- 
slavia $238. 
Metal including alloys, scrap -------------- 20 hes All to Italy. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing wheels and 
%%% ei ey eee eS 5 ~- All to Algeria 
/)%%%%%%0ô0ß0˙ꝛ¹ e ð³ e 8 272, 027 _. Cameroon 182 515: Spain 60, 118. 
Diamond: Gem, not set or strung value, thousands. .. $6,138 — All to Belgium-Luxembourg. 
hater id , fluorspar, related materials 6,100 m All to Italy. 
Fertilizer materials: Manufactured: 
Nitrogenounnsns „ 32, 998 — France 23,829; United Kingdom 
8,728; Netherlands 2,750. 
Phosphatic ___________~____~_ ~~ 2222 c2-2 1,335,683 ed China 256,458; France 185,328; 
Italy 184, 640. 
Phosphates, crude... ------ thousand tons 1,206 a romania zi 18; Greece 179; 
Salt and briineeasss ee 359,568 ME Italy 145,674; Brazil 96,210; Nor- 
way 28,620 
Stone, sand and gravel: 
Dimension a stone, v kie —— value, thousands. .. $2 $2 
Quartz and quartzitee 1 ae gamy to France. 
Sand other aj EPa metal-bearing - ——----------—- 15 A" indt T: 5 3. 
Other: Slag and dross, not metal- bearing 1,024 SoS 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude thousand 42-gallon barrels _ 28,114 535 May aN Greece 4,411; France 
Refinery products: b 
Gasoline, motor. - - ----- 42-gallon barrels.. — 518,602 m Netherlands 314,441; unspecified 
Kerosene and jet fuel . _ do. ... 35,263 sa All for bunkers. 
Distillate fuel oil... do... 1,488,357 ER France 638,154; Netherlands 
265,721; Mozambique 166,560. 
Lubricants. - - —-—--------------— do— 8⁴ 28 NA. 
Bituminous mixtures do. ... 18 -— All to Algeria. 
NA Not availabie. 


1Table prepared by Viginia A. Woodson. Data for 1985 were not available at the time of publication. 
Unreported quantity valued at $4,000 
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Table 3.— Tunisia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkali and alkaline-earth metals 
Aluminum: 


Chromium: Oxides and hydroxides_____________ 
Cobalt: Oxides and hydroxides _______________ 


Co 
"Matte ands N cement copper 
Metal a including alloys 


Iron and steel: 
Iron ore and concentrates excluding roasted pyrite _ 


Metal: 
Jꝙ%)§öÜ5Gt ꝛ ]iꝛ˙“ée ⁵ð¾˙ Z ⁊ͤ SLM eee 
Pig iron, cast iron, related materials 
Ferroalloys: 
Ferromananese JJ IP RENE EAEE NER 


Tubes, pipes, fittings... 
Castings and forgings, rough . ------- 


Metal eee alloys: 
Unwrouggntudʒ- ~~ ________ 


, ti 76-pound flasks_ .. 

Molybdenum: Metal including alloys, all forms 

Mixer value, thousands_ _ 
ic 


Matte and 
Metal incl M rim alloys, semimanufacturess 


"————M— —— —ÁÀ do... 


Tin: Metal including alloys: 
Unwrougnt ß 


wrought 


See footnotes at end of table. 


1986 


2 
316 
7,438 


10,689 
537 


1,422 


370 
1,364 


88,982 
104,072 
110,625 

3,544 
243 


2,576 
17,912 
59 
115 


36 
19 


United 
States 


Sources, 1986 
Other (principal) 


All from France 
Italy 19,696; France 7,158. 


Canada 1,735; Greece 200. 

Italy 791; Austria 389; Belgium- 
Luxembourg 366. 

West Germany 16; Belgium- 
sere 5. 

Mainly from Spain 


All from Italy. 


All from France 

Italy 304; France 10. 

France 4, 726; Belgium-Luxem- 
bourg 1,391 


* 57,284; Mauritania 


Netherlands 300; France 137. 
West Germany 739; Brazil 500. 


oc from France. 
ied i ^M orway 310; 
enezuela 2 

Spain 38,365. 


Spain 37, ni 3 22,121; 
France 9 

Italy 28, 019. Fran 22,670; West 
German 17,274. 

France 2,1 ; Italy 708. 

Bulgaria T8; France 57; Portugal 


LR 1,053; Po pin Lixer: 
bourg 500; Ital 

ice 8, 666; ah 41 4, 138; Japan 

Spain 44; Italy 13. 


Italy 40; France 24; West Ger- 
many 20. 


PO o 1,210; Mexico 948; Peru 


France 8. 
United Kingdom 3; France 1. 


Gabon 115; France 40. 
France 47; West Germany 27; 
Belgium-Luxembourg 
Algeria 290; France 29. 
Austria $9; Sweden $7. 


All from United Kingdom. 
United Kingdom 52; ce 18. 


Belgium-Luxembourg $25; West 
Germany $4. 


Pe $41; Italy $15; France 


ET aa 17; United Kingdom 


West Germany 11; United King- 
dom 4. 
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Table 3.— Tunisia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1986 ; " 
nid Other (principal) 
METALS —Continued 
Titanium: Oxides _.________~_____________ 807 15 France 127; West Germany 110. 
Tungsten: Metal including alloys, all forms 
Pics value, thousands $23 $4 West Germany $13; France $6. 
Oxide ose W W eee 875 — France 136; Belgium-Luxem- 
bourg 121; West Germany 70. 
Metal including alloys: 
Unwrought coco kee eee 2,271 es "im 954; Italy 424; France 
Semimanufacture s 834 RS Spain 144; Italy 118; France 54. 
Other: 
Ores and concentrateeeeess 60 _— All from Italy. 
Oxides and hydroxide s 131 41 Be ium-Luzembourg 36; West 
rmany 25 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, etc... __ _ —_— 708 -— Turkey 188; Italy 144; United 
Kingdom 138. 
Artificial: Corundum nnn 183 -- Italy 108; France 58. 
Dust and powder of precious and semiprecious stone 
including diamond value, thousands $43 m Belgium-Luxembourg $42 
oe and polishing wheels and stones 177 NA Italy 94; France 30. 
JJJJJJV0000Tꝙ0f0kſ ĩ y A 9,207 __ Canada 4 ,630; Zimbabwe 2,031. 
Barite dns witheri JJ ͤ ( ON Pe -. All from France 
Boron materials: Oxides and acids 48 _. France 42; West Germany 6. 
ÜDament uelut y 60,272 2 fane 46, 185 Belgium-Lux- 
embou 
J ELE tie iA 2,854 — France 1352 Italy 3 
Clays, crude 4444 34, 982 78 — Italy 9 6733 France T 892 United 
om 
Diamond: Gem, not set or mini- value, thousands. _ $11,255 -- Belgium- -Luxembourg $10,615. 
Diatomite and other infusorial earth 167 _. All from France 
Id , fluorsper, related materials --—- ------- 8,190 — Spain 3,756; Suriname 2,878. 
3 materials: Manufactured: 
Ammnn.n camis ds es nece 203,801 62,790 Bahrain 58,878; U.S.S.R. 81,014; 
Kuwait 19 010. 
Nitrogenouuss s ~~~ ___- 8,169 = 145 ae 25; Bulgaria 1,880; Egypt 
Phosphatic ~- ---------------------—- 150 -. All from Italy. 
— ] r] 6 ͤ ·dꝙ ¾³ re 15,021 East Germany 5,500; Belgium- 
i 3 ,000; Jordan 
Unspecified and mieedgdl 15 __ France 30; Belgium-Luxembourg 
25; West Germany 20. 
repete 1 77 ĩðͤ2vb enn "E: -- Al from France 
ypsum and plaste ~- -------------------- ma . 
Line. EE E E AAE CL 88 131 a Do. 
Magnesite A TT P 8 480 — Greece 291; Netherlands 72. 
Crude rd splittings and waste 13 — All from Canada. 
Worked including agglomerated splittings 
value, thousands $9 — France $6; Austria $2. 
Phosphates, crude... 2. --- do— $1 __ All from France. 
Paper mineral: Iron oxides and hydroxides, proc- 
adt n I (x 168 -- West Germany 53; Netherlands 
51; Belgium-Luxembourg 21. 
Precious and semiprecious stones other than diamond: 
Natural... 2... --2--- value, thousands $5 ied i Tk Germany $4; Saudi Arabia 
Pyrite, unroasted _-——------------------- 10 — All from Italy. 
Salt and briuinines 71 c e Germany 62; United King- 
om 
Sodium compounds, n.e.s.: 
Carbonate, manufactured _.___.~__________ 6,299 ee Italy 3,401; France 1,752. 
Sulfate, manufactured ORTOS TE 33, 496 es Spain 18,015; France 11,442. 
Stone, sand and gravel: 
ension stone: 
and partly worked... 19,080 ae Italy 15,045; Turkey 2,327. 
NODUM NM ir, 8 564 -— Italy 559. 
Dolomite, chiefly refractory- grade 509 — France 399; Spain 100. 
Gravel and 8 mc ĩðyvb ar eee 47,372 -- Italy 26,253; reece 20,963. 
Quartz and 5 77 eee ee Rl E A 925 m Belgium Luxembourg 836; 
Sand other than metal-bearingggg 1,104 11 Belgium-Luxembourg 1,053. 


See footnotes at end of table. 
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Table 3.—Tunisia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Sulfur: 
Elemental: 
Crude including native and byproduct 
thousand tons 
Colloidal, precipitated, sublimed _________ 
E grate acid VVV 
c, steatite, soapstone, pyrophyllite 
Other: Crude JJ 3 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 
Carbon black 
Coal: 


Anthracite and bituminouuun s 


Lignite including briquets ss 
Coke and semic ke 


Peat including briquets and litter 
Petroleum refinery products: 
Gasoline, motor 42-gallon barrels. — 
Mineral jelly and wax ... do... 


Kerosene and jet fuel „ do— 
Lubricants ~ ——----------------- do— 


Residual fuel oil do- 


NA Not available. 


Sources, 1986 
1986 ; 
ea Other (principal) 
1,096 338 Canada 323; Saudi Arabia 104. 
48 — West Germany 46: Italy 2. 
46 d France 30; Sweden 14. 
1,044 M France 610; Spain 301; Italy 115. 
9 — France 4; China 3. 
7 1 France 6. 
1,595 ae Italy 1,079; France 252. 
12,258 E. France 10,510; Morocco 1,748. 
4 TN All from West German 
81,153 ae i Germany 48,628; 5628, Italy 
20,901; gena 11 616. 
1 "S from 
26 EN West 8.527, Wen 
6,941 ips France 3,927; West Germany 
2,487; Hungary 260. 
102,414 SM Ital 288, 323; Greece 216,752; 
uwait 11, 
24,682 (5) S 7,924; i; Italy 5, 5,579; West 
5,401,573 55,871 Spann 1 1 1368.20 200; Italy 1,120,092; 
France 994, 218. 


"Table prepared by Virginia A. Woodson. Data for 1985 were not available at the time of publication. 


*Unreported quantity valued at $27,000. 
Unreported quantity valued at $7,000. 
*Unreported quantity valued at $4,000 
SUnreported quantity valued at $5,000 


COMMODITY REVIEW 


METALS 


International companies were invited to 
bid on an estimated $10 million contract to 
upgrade one of the two rolling mills at 
Tunisia's only integrated steel plant, El 
Fouladh at Menzel Bourguiba. The wire-rod 
mill was to be expanded from a capacity of 
75,000 tons to 130,000 tons per year. The 
Fouladh complex operated at full capacity, 
producing approximately 190,000 tons of 
finished product in 1987, but was still un- 
able to meet local demand. Planning con- 
tinued for modifying the electric arc fur- 
nace at the complex to increase capacity. 
Owing to budget difficulties, plans to build a 
second integrated steel complex for Tunisia 
have been set back. 


INDUSTRIAL MINERALS 


Cement.—The newly commissioned white 
cement plant at Feriana, near the Algerian 
border, began production operations at the 
very end of 1987. The plant was owned and 
operated by the Société Tuniso-Algerienne 
de Ciment Blanc, a joint venture operation 


between Algeria and Tunisia, and financed 


jointly by both Governments. This is the 


first industrial project to be entered into 
between these two countries, and was also 
the first white cement plant built in North 
Africa. The 210,000-ton-per-year plant was 
built by Creusot Loire Entreprise of France 
on a turnkey contract basis for $119 mil- 
lion.? Output from the plant was expected to 
cover all local needs, Algerian needs, and 
provide 20,000 to 30,000 tons for export. The 
plant product was to be transported by 
truck approximately 20 miles to an existing 
Algerian railroad line in 1988. Construction 
of a railroad link between the plant com- 
plex to the existing rail line was expected to 
get underway before mid-1988. 

Fertilizer Materials.—After a thorough 
investigation during the early 1980's by 
Tunisia's Société Industrielle d'Acide Phos- 
phorique et d'Engrais (SIAPE), the folded- 
bed chemical separation process (FBCSP) 
was selected for use in a magnesium- 
removal demonstration plant to be built at 
Sfax. Developed by American Pembroke 
Inc. and Swenson Process Equipment Inc., 
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both of the United States, the plant was 
commissioned in September 1986. The re- 
sults of the first 6 months of nonstop oper- 
ations were made public in midyear 1987. 

Local reserves of high-magnesium-con- 
tent phosphate rock have been known to be 
in existence in the Sfax area for some time. 
However, the high magnesium content of 
the rock had prevented any development. 
The magnesium problem as assessed had to 
be dealt with, either through the improved 
beneficiation of the phosphate rock or 
through processing of the downstream phos- 
phoric acid. Employing the FBCSP process 
was an attempt at the latter solution. The 
process uses an ion-exchange resin to re- 
move magnesium and, coincidentally, calci- 
um from filter-grade phosphoric acid. 

The demonstration plant, with a capacity 
of 18,000 tons per year of P. Os, was adjacent 
to SIAPE's phosphoric acid plants at Sfax. 
The plant was designed and built by Swen- 
son and Spie Batignolles S.A. of France. 
Swenson, as exclusive process licensor, pro- 
vided the crucial engineering, while Spie 
Batignolles provided detailed engineering 
and construction of the plant. The plant 
took 16 months to design and build and was 
initially completed late in 1985, although 
problems delayed the commissioning until 
the latter half of 1986. Initial testing results 
at the plant were positive. However, consid- 
eration of full-scale use of the process in the 
Sfax area was to await further testing. 

Also at Sfax and nearing completion of 
construction at yearend was the SIAPE 2. 
The complex was expected to come on-line 
in January 1988. Estimated production of 
the plant at full capacity was 360,000 tons 
per year concentrated phosphoric acid and 
330,000 tons per year of concentrated super- 
phosphoric acid. The approximate cost of 
building the complex was $175 million. It 
was expected to employ 500 people. 


MINERAL FUELS 


Petroleum.—Petroleum company  offi- 
cials were in agreement that the petroleum 
legislation passed by the Tunisian Parlia- 
ment in April offered immediate benefits 
that would deter international companies 
from pulling out of petroleum exploration 
ventures there. Income tax breaks and a 
better system for accessing royalty pay- 
ments were two major concessions to the 
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international partners. The new legislation 
also enticed new firms to come to Tunisia to 
explore for oil. Pan Ocean Oil Co. of Gene- 
va, Switzerland, secured an exploration con- 
cession in the Sbeitla region. Partly as a 
result of the legislation, as many as 25 
exploration wells were expected to be drill- 
ed by international companies in 1988. The 
Tunisian State Petroleum Agency, Entre- 
prise Tunisienne d'Activités Petroliéres 
(ETAP) was expected to drill as many as 12 
wells in 1988, the same number spudded by 
ETAP in 1987. 

Late in 1987, Azienda Generali Italiana 
Petroli S.p.A. of Italy made a discovery in 
its Enfida permit of Block 10 off the Tuni- 
sian coast. The well, Maamoura-1, flowed at 
2,880 barrels per day of 38° API crude from 
depths of 2,486 meters and 2,506 meters. 
Another well in the area was being drilled 
at yearend. The Marathon Oil Co. (United 
States) completed three wells in its Zarsis 
permit during the year. The first two wells 
struck sizable quantities of oil, but the third 
proved dry. Additional seismic testing was 
done in the fourth quarter of 1987, and 
spudding of a fourth well was planned for 
the first quarter of 1988, the location of 
which was to be based on evaluation of the 
data underway at yearend. Marathon was 
also involved in two other concessions in 
1987. 

Pennzoil Tunisia Inc. of the United States 
completed a third well in October in its 
Didon-Elyssa permit of Block 16. Results 
were still being evaluated at yearend. Hous- 
ton Oil & Minerals Corp. of Tunisia con- 
ducted drilling in its offshore Isis permit in 
1987; the U.S.-based company planned to 
continue drilling throughout 1988. 

Several other international firms planned 
major exploration programs to begin in 
1988. The Kuwait Foreign Petroleum Explo- 
ration Co. planned to drill three or four 
wells in its Kairouan Nord and Kairouan 
Sud areas of Blocks 17 and 18. Drilling was 
underway at yearend by Elf Aquitaine Tun- 
isie in its Kirchaou permit of Block 14. 
ETAP and Italy's Petrex were Elf's partners 
in this concession. 


1Physical scientist, Division of International Minerals. 
Where necessary, values have been converted from 


Tunisian dinars (D) to U.S. dollars at the rate of 
D0.78=US$1.00. 
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The Mineral Industry of 
Turkey 


By Kevin Connor! 


Turkey's economic growth was a healthy 
7% over that of 1986, and rapid economic 
development was accompanied by a rising 
demand for raw materials, much of which 
was met through imports. Total imports 
increased 25% in value over 1986 levels to 
an estimated $10 billion.? However, exports 
increased substantially and were also val- 
ued at an estimated $10 billion. The domes- 
tic economy continued to suffer from high 
inflation with an estimated 5096 increase 
over that of 1986. 

Turkey continued with its energy policy 
of using a diversity of supplies, with empha- 
sis on domestic sources. With only small 
known domestic oil reserves, and large lig- 
nite coal deposits available, considerable 
investments were underway during the 
year to increase coal production. Lignite 
coal-fired powerplants at nine locations gen- 
erated one-half of Turkey's total electrical 
demand of approximately 4 billion watts. 
The iron and steel industry and the cement 
industry were major consumers of coal, and 
both industries continued to grow rapidly 
throughout the year. These combined mar- 
ket sectors were the driving force behind 
the rapid expansion of the coal mining 


sector in Turkey in 1987. 

Excluding oil and gas reserves, it was 
estimated in 1987 that Turkey had approx- 
imately 4,000 mineral deposits. Despite the 
large variety of mineralization, most of 
Turkey's deposits were not classified as 
large by world standards. Boron, chromium, 
copper, iron, lead, mercury, and zinc were 
some of the more important of the 29 
different kinds of minerals that were being 
exploited commercially at yearend. 

Etibank, the Turkish state-owned mining 
company, has 19 mining, chemical, and 
metallurgical establishments; 2  subsid- 
iaries; 5 joint-venture participations; and 41 
different products, which included alumina, 
barite, bauxite, chromite ores and concen- 
trates, diaspore, emery, perlite, phosphate, 
and sulfur. 

Government Policies and Programs.— 
Late in 1987 the Government announced 
plans to resume tariff cuts under the Euro- 
pean Economic Community (EEC) Associa- 
tion Agreement of 1972. Renewing the tariff 
cuts was expected to help Turkey in its 
application to become a full member of the 
EEC. 


PRODUCTION AND TRADE 


Turkish iron and steel products were the 
second largest export earner for the coun- 
try, after textiles, earning almost $1 billion 
in 1987. This sector has shown steady and 
dramatic increases since 1980, when the 
total export value was $34 million. The 
products, chiefly rebars, profiles, sheets, 
plates, and welded pipes, were shipped to 
more than 40 countries, including China, 
the U.S.S.R., the United States, and the 
EEC. The growing steel export industry 


was a major concern to international trade 
authorities, and Turkey has agreed to fix 
minimum prices to avoid dumping allega- 
tions. With production of iron and steel 


products expected to increase another 45% 


in the next few years, steel trading was a 
major point of discussion in Turkey's bid for 
EEC membership. In order of export impor- 
tance, the iron and steel sector was followed 
by the boron industry, ferrochrome and 
chromium, and the magnesite industry. In 
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order of total value, cement and coal pro- 
duction ranked second and third, respec- 
tively, after steel in 1987; however, few of 
these products were exported. 

Exports by the state mining agency, Eti- 
bank, were valued at approximately $230 
million for the year. Boron and its concen- 
trates remained Turkey's main industrial 
mineral export in 1987, with export reve- 
nues estimated at $185 million, or almost 
80% of all Etibank's export receipts. Eti- 
bank continued to expand its facilities to 
process boron ore, to move marketable bo- 
ron compounds, and to increase the value 
added of boron exports. 

Turkey's crude oil production for 1987 
was up 9.596 over that of 1986. Consumption 
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far outstripped production again, as crude 
oil consumption was estimated at 200 mil- 
lion barrels, over 90% of which was met 
with imports. Crude imports continued to 
represent Turkey's largest single import 
item, accounting for 89.4% of Turkey’s min- 
eral import costs and 19.196 of its total 
import expenses. Crude oil imports increas- 
ed 17% in volume over those of 1986, and 
owing to the improved market price for 
crude, the total cost rose a dramatic 50% to 
$2.7 billion. Far less significant, but worth 
noting, imports of cement rose dramatical- 
ly, increasing from 71,000 tons in 1986 to 
1,630,000 tons. Exports of cement rose only 
slightly to 1,365,000 tons. 


Table 1.—Turkey: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 
METALS 
Aluminum: 
Bunte eee 306,360 131,568 213,744 290,712 246,541 
Aluminl. ie 57,420 75,120 113,303 144,396 95,236 
Hell cuc ce iR 30,400 37,900 54,100 *50,000 50,000 
Antimony: 
Ore, mine output: 
Gross weiggntkt „ 27,901 35,525 34,312 32,943 49,614 
Sb content 840 1,017 982 943 1,488 
Smelter ee ee 1,267 1,821 2,097 2,117 2,232 
NR (ÄÄ” h ͥA.d md Be 198 4 15 28 412 
Chromite: 
Gross weight (34% to 43% Cr203)- - - - ----- 514,992 688,917 876,807 861,720 866,997 
eee product (4203 ee oe 345,610 487,405 588,576 543,156 600, 000 
Coppe 
Mine output, gross weight ------------- 2,184,872 2,466,158 2,228,167 2,374,862 2,630,985 
Cu content: 
Smell C ——— ete 19,113 32,023 33,884 35,466 *35,000 
Refined -= ola c eB 797,900 151,400 60,600 75, 100 75, 000 
Iron and steel: 
vas ore, gross weight... thousand tons 4,151 4,037 3,994 5,249 3,366 
etal: | 
Pig iron and ferroalloys: 
Ferrochromium - - -----------— 30,175 48,081 48,000 50,000 9,330 
Ferrosilicon ---------------- ,902 6,900 1,000 4,400 
Pig iron and other ferroalloys 
thousand tons_ - 2,719 2,902 3,193 3,666 4,438 
Steel, crude including castings _ _ do- 3,834 4,330 4,961 5,376 7,044 
Mine output, Pb content 17,500 79,000 10,000 a ER 
Pb content, smelter, primary --—--------- 2,000 n RS a DM 
Manganese ore, gross weight _—------------ 3,204 42,796 10,750 7,106 e7 000 
Mercury - hz 76-pound flasks _ 4,680 272 6,552 1,514 5,847 
Silver, mine output, Ag content® 
thousand troy ounces. . 220 220 220 220 220 
Tungsten, W content of concentrate 390 153 100 50 2262 
"Mine output, Zn content 31,100 50,400 37,400 41,100 *58,000 
Zn content, smelter, primar i 14,300 19,900 22,200 15,400 €20,200 
INDUSTRIAL MINERALS 
Abrasives, natural: Emery - - - - ---------——— 22,846 21,145 15,648 €16,000 €16,000 
SJ o resa v 1,510 1,49 932 1,098 *1,000 
MiB. ol cues ;ö᷑-ß) y 8 78,974 198,031 220,497 322,769 294,481 
Boron materials... thousand tons 702 . 89 954 928 21,000 
Cement, hydraulic__ - - - - - ---- - --- do— 13.595 15,738 17.581 20,004 21.980 
Clays 
neil Ute tre eos 31,000 28,093 46,855 55,367 85,848 
; ceu a n ĩ i Ko ees 55,000 54,932 69,390 18,430 134,114 
Other. er tl uM 8 21,865 71,777 168,719 187,449 308,092 
J%Ü·ĩ˙weii»ĩ˖i.᷑ 8 107, 865 154,802 284,964 321,246 528,054 


See footnotes at end of table. 
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Table 1.—Turkey: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 


INDUSTRIAL MINERALS —Continued 


e,, ß ee AE 9,600 2,540 3,000 3,000 €3,000 
Fer 8 9,212 10,000 20,000 20,000 230,336 
Fluorp a!!! 2, 000 2, 000 2, 000 2, 000 000 
Graphite ecc 2E 4,805 5,000 5,000 5,000 11,760 
Gypsüm 2 3 oe ke eee LL a 75,572 57,875 78,058 128,051 301,743 
Line — ⅛˙¹. ̃ ᷑̃᷑̃̃ A thousand tons 1, 000 1, 000 1, 000 1,100 1,100 
Magnesite, crude ore 626,563 1770, 577 1,128,961 1,313,763 1,185,904 
Meerschaum -.-------------- kilograms_ — 8,850 15,000 16,800 9,600 10, 
Nitrogen: N content of ammoni aa 278, 700 290, 000 217, 100 190, 000 200, 
Ff! ³Ü,n ry 8 28,698 60,452 60,000 60,000 111,423 
Phosphate rock. kk 50,400 96,600 37,400 3,000 19,200 
Pyrites, cuprous, gross weighgt ---------- 4,238 - 26,032 10,153 80,909 
Salt, all types thousand tons 1,261 1,290 1,189 1,172 1,218 
Sodium compound. n.e.8.: 
Carbonat „ 120,000 200,000 300,000 850,000 375,000 
All ned eee 61,942 83,026 108,665 145,702 *150,000 
Sand and gravel, sand, siliceous? |... 110,000 110,000 110,000 110,000 110,000 
Stone, sand and gravel, n.e.s.: 
Limestone ---- thousand tons 343 350 350 350 405 
( ͥͥÜÜ¹Ü³.õͤſͤſüſſ Ot ee eee 39,110 40,000 40,000 40,000 70,000 
Quarizite _ -- - ------------------- 239,201 240,000 318,450 429,921 552,462 
Strontium minerals: Celestite 38,835 35,000 35,000 35,000 35,000 
Sulfates, natural, n.e.s.: Aluminum sulfate 
JT! ⁵ĩðͤ v 14,682 13,971 11,578 12,000 9,927 
Sulfur: 
Native, other than Frasch F 34,899 40,722 43,639 41,275 40,000 
S content of pyrite. see ed 1,830 = 11,250 4,890 13,350 
Byproduct® `- ------------------—— 275, O00 78,000 80,000 80,000 80,000 
Totals ak ñ .. A t nit 111,729 118,722 184,889 125,665 133,350 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural. thousand tons 150 150 150 150 150 
Carbon . a he oe ae Sed 20,000 20,000 20,000 20,000 233,141 
Anthracite ~- --------- thousand tons 6,122 7,108 8,526 8,500 7,084 
Bituminouauss ----—-— do— 750 225 523 500 630 
Lignite- oe eee Be ee do. __ 23,847 27,199 35,833 36,000 46,149 
Coke and semicoke 
Metallurgicall“.ldd”‚d‚‚J do_ _ 2,380 2,401 2,400 2,400 2,912 
Gashouse ess do... — 121 100 100 100 105 
Breeze... hy ee do- 260 174 170 200 259 
Total. JJ y A RETENIR do. ..- 2,761 2,675 2,670 2,700 3,276 
Gas, natural: | 
Gross million cubic feet 21,000 21,000 21,000 21,000 27,000 
MarketeeeeedG do— -- 3,500 8,500 3,500 8,500 3,500 
Petroleum: 
Crude thousand 42-gallon barrels — 15,779 14.941 15,110 €17,097 €18,717 
seeks ea 
Baca E do...- 2,534 2,960 8,405 €3,500 €3,500 
Disillate fuel oil do- 47,664 50,570 50,537 * 50,000 *50,000 
Gasoline do- 16,956 18,380 18,681 *19,000 *19,000 
Jet fuel- ---------------- do 2.263 2.472 2,815 23,000 23,000 
Reros en do. ..- 2,375 2,598 3,585 €4,000 €4,000 
Liquefied petroleum gas do... 4,865 5,585 5,379 5,500 25, 500 
Lubricants- - - - - ---------- do— 1,563 1,486 1,174 *1,000 91,000 
Naphtha________________ do... 226 58 205 500 6500 
Refinery fuel and losses do- 1,905 2,248 2,388 2 500 2, 500 
Residual fuel oil do_ _ 34,178 38,433 37,962 *40,000 *40,000 
Unspecified! do— 7,532 9,787 8,271 *8,000 *8,000 
I EE do... 122,061 184,572 134,462 €137,000 €137,000 


Estimated. Preliminary. Revised. 

iTable includes data available through July 21, 1988. Limestone quarried for cement manufacture is substantial; 
however, information is inadequate to make accurate estimates of output levels. 

*Reported figure. 
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Table 2.— Turkey: Exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1985 


Commodit 1984 1985 " 
: 550 Other (principal) 
METALS 
Alkali and alkaline-earth metals 5,950 ae 
Aluminum: 
Ore and concentrate 46,845 52,870 _. All to France. 
Oxides and hydroxidesͤꝛ 16,846 22,648 5 Iraq 14,993; U.S.S.R. 7,650. 
Metal including alloys: 
j! REL 14 2 
Unwrou ght. 18 xx 
Semimanufactures 25,110 25,437 4,844 drag ot 91; Iran 4,358; Kuwait 
Chromium: 
Ore and concentrate 439,680 478,069 30,122 Y lavia 84,205; Chile 91,468; 
weden 49,4 
Oxides and hydroxides |... ----- a 301 — All to Iraq. 
Sopper dira dneiuding alloys: 
nwrought ---------------- 12 5,717 s oe Kingdom 3,199; Greece 
Semimanufactures_ - - --------- 12,273 21,772 194 Iran 12,830; Iraq 8,266. 
Iron and steel: 
Iron ore and concentrate including 
pyrite ------------- 8,400 43,461 -— All to Iraq. 
Metal: 
SSS§Üö’Ü— OA es 3,348 4,132 m West Germany 3,580; Italy 460. 
Pig iron, cast iron, related materi- 
JJC eee Eee ie ENE 60,169 525 ——  Jraq 500. 
Ferroalloys - - - ---- --- -- 56,472 53,403 41,740 Netherlands 9, 
Steel, primary forme 324, 515 629, 100 124 Iran 557, 916; Jordan 57,408. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
ITT 8 1,078,357 1,390,981 Iraq 758,371; Iran 608,750. 
Universals, plates, sheets 88,532 411,272 19,874 Iran 243,088; Iraq 113,504. 
Hoop and strip - - - - ----- 5,419 33,961 Iran 28,933; Iraq 3,210. 
Rails and accessories 24 45 ND rus 21; Iran 18. 
Wire — eet tai 10,966 11,641 er Iran 6,401; Iraq 4,716. 
Tubes, pipes, fittings |... 205,472 282, 810 36,289 Iran 177,040; Iraq 53,033. 
eas Casting and forgings, rough 698 165 -- Libya 74; Cyprus 25. 
Ore and concentrate 76 sa 
Metal including alloys: 
f ccc 1 "- 
Unwrou ght 5 12 — All to West Germany. 
Semimanufactures 22 6 -- Cyprus 4; Libya 2. 
Manganese: Ore and concentrate, 

e ee FF uus 6,914 _. Italy 6,550; Greece 364. 
Mercur 16 pound 7,861 8,644 3,481 Netherlands 4,641. 
Molybdenum. Metal including 8 all 

forme value, thousands $5 Ds 
Nickel 

Matte and speiss |... do— $112 $1 -- All to Syria. 
Metal including alloys, semimanu- 
facture s 38 ins 
Tin: Metal including alloys, semimanu- 

factures... — o ee Eos 2 -- Jordan 1; Libya 1. 

Titanium: Oxides. ss 82 3 -- lraq 2; Italy 1. 
Tungsten: Ore and concentrate 452 521 _. Austria 480; Singapore 40. 
Uranium and/or thorium: Ore and 
55 ---. value, thousands. _ iss $149 _. All to West Germany. 
inc: 
Ore and concentrate = 5,554 PE Bulgaria 2,900; Italy 1,654. 
Oxides - 8é 100 693 — France 454; Iraq 219. 
Metal including alloys: 
e uh ce E E 29 — All to Cyprus. 
Unwrought. ------------- 112 1,664 — ran 1,542. 
Semimanufactures 10 n 
Other: 
Ores and concentrates 2,246 3,990 -- Netherlands 2,050; Belgium- 
Luxembourg 1,450. 
Ashes and residues 429 8,011 dm Iraq 6,000; West Germany 921. 
Base metals including alloys, all forms 336 498 en Netherlands 255; Iraq 102. 


See footnote at end of table. 
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Table 2.—Turkey: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1984 


1985 


Destinations, 1985 


Commodit : 
i Sue Other (principal 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
. Corundum, emery, pumice, 
7 ee et PROS 13,656 7,619 8 Netherlands 5,777; France 1, 470. 
Grinding and polishing wheels and 
stones -——-------------—— 47 196 s Han 151; Iraq 13; Saudi Arabia 
Asbestos, crude — — - - - - - - - - - - - - -— 100 9 -. All to Iraq. 
Barite and witherite 215,981 191,934 18,952 U.S.S.R. 70,946; t 50,899; 
West Germany 18,844. 
Boron materials: 
Crude natural borates _ 802,555 719,088 140,653 Italy 122,860; France 87,380; 
nited Kingdom 61,976. 
Oxides and acids |... ---------- 27,060 21,380 5,410 Beiu Lüzembourg 8,550; Ita- 
,200. 
Cement thousand tons 1,998 1.827 zv t 1,354; Malta 91. 
Chalk o d oes et e E 4,410 1,101 M a ya » ,900; Iraq 2,301; Lebanon 
Clays, crude — — - - - - - - - - - -- - - - —— 89,528 18,203 -. Romania 28,985; Lebanon 18,050; 
haa Germany 16,000. 
Diatomite and other infusorial earth .. _ — 364 62 -- All to Ira 
Feldspar, fluorspar, related materials 1.034 3,061 MET 1 2 500; Jordan 364; Syria 
Fertilizer materials, manufactured: 
Ammonia --------------—--— 77 28 TUN Mainly to Iraq. 
Nitrogenous - -—- ----------—- 23,311 5,139 e Trí 
Phosphatic _______________- 160,185 261,510 — USS SSRI 14 7257 Paogiagesh 
47,200; Syria 28, 400. 
PotassiCCcoc „ 201 830 s All to rus. 
Unpecified and mixed 42,000 170,662 -- ran 121,910; Cyprus 18,852. 
Gypsum and plaster __________--- 854 ; -- United Arab Emirates 3,118; 
Egypt 260 
hime: dete c 7,360 3,925 z Cyprus 3, 850. 
Magnesite, crude... - - --- ---- —-— 164,614 159,409 2,470 Austria 40, 399; Greece 32,993; 
U.S.S.R. 19, 250. 
oe amber, je! 6 a 
Crude including splittings and waste 162 32 United Kingdom 20; Iraq 12. 
Worked including agglomerated split- 
77 ee i (3) 2 — Mainly to Cyprus. 
i ria mineral: Iron oxides and 
ydroxides, processed 60 1,520 ir Iran 1,507. 
Salt and brine n EN 29,343 16,843 -- Iraq 18,668; Cyprus 2,486. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 55,646 112,530 -- [iran 1298 India 14,300; Pana- 
ma 12,954. 
Sulfate, manufactured __ ~~ ~~~ 468 4,539 MR Iraq 3,579; Iran 950. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 31,165 42,484 1,583 93 15,844; Libya 5,456; Syria 
Worked ---------------- 24,798 20,831 6,874 Saudi Arabia 4, 4,890; Lebanon 
Dolomite, chiefly refractory- grade 233 214 TM Iraq 162; Cyprus 40. 
Gravel and crushed rock 10,128 4,698 HN Tunisia 3, 150; ye 746. 
Limestone other than dimension ER 231 Ae United Kingdom 54; Iraq 83. 
Quartz and quartzite - - - - - - - 148 63 aa «8 6; Iran 2 
a end other than metal-bearing ...- 38 4.640 MM nited Arab N 4.600. 
ulfur: 
Elemental: 
Crude including native and by- 
Product - - ------------ 200 1 ~- All to Cyprus. 
Calloidal, precipitated, sublimed .. 21 m 
Di oxide 56 M 
Sulfuric acid- 22. 65 416 -— Jordan 350; Cyprus 66. 
Talc, steatite, soapstone, pyrophyllite 1,202 1,739 M" Libya 800; Iraq 695. 
Other: 
Crude. coc adiret. 64,692 94,751 -— West Germany 60,865; Belgium- 
Luxembourg 9,550. 
Slag and dross, not metal- bearing 8,381 9,158 _. All to Cyprus. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,354 50 "e All to Libya. 


See footnotes at end of table. 
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Table 2.—Turkey: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1985 


Commodit 1984 1985 ; 
d eres Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Carbon black _—---------------- 880 887 -- Iraq 877. 
Anthracite and bituminous_ _ — _ — _ ~ — 2,000 _. All to Iraq. 
Lignite including briquets ------- 1,365 E 
Coke and semicoke _— - - - —-—- - -- ----- TM 141 es Cyprus 140. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 4,631 cn 
Refinery products: 
Gasoline, motor do____ 3,698 6,905 155 Italy 4,270; Greece 952. 
Mineral jelly and wax do- cix 19 10 Finland 9. 
Kerosene and jet fuel _do_ _ _ _ 1,550 2,780 175 Italy 842; Iran 724. 
Distillate fuel oil 488 267 252 ws oy to Cyprus, 
Lubricantsss do—— 161 6 £d rus 3; Iran 2. 
Residual fuel oil do... 2,723 2,875 es taly 2, 467; Greece 401. 
Bitumen and other residues 
do- ___ 11 440 SN Lebanon 268; Algeria 137. 
Bituminous mixtures do... 3 1 ac Mainly to Cyprus. 
1Table prepared by Virginia A. Woodson. 
2Less than 1/2 unit. 
Table 3.—Turkey: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1985 
Commodit 1984 1985 : 
á 1 1 5 Other (principal) 
METALS 
Alkali and alkaline-earth metals 6 21 a Mice 5 17; United King- 
om 4. 
Aluminum: 
Ore and concentrate 7,675 19,408 248 China 8,503; Italy 6,513. 
Oxides and hydroxidees 211 628 15 United Kingdom 352; West Ger- 
many 233. 
Metal including alloys: 
„„ eS 30 399 SES wa Germany 350; Netherlands 
Unwrou ght 68,493 59,154 451 Canada 34,521; Spain 10,590; Re- 
public of South Africa 4, 999. 
Semimanufactures 1.417 3,020 43 West Germany 1,424; Nether- 
lands 537; Italy 384. 
Antimony: Ore and concentrate 7,675 19,408 248 China 8,503; Italy 6,513; West 
Germany 2,550 
Arsenic: 
Oxides and acids . - -—---------- 163 418 31 West Germany 260; France 39; 
Belgium-Luxembourg 36. 
Metal including alloys, all forme aus: 58 c Netherlands 48; Sweden 8. 
Chromium: 
Ore and concentrate € 10,878 d Republic of South Africa 10,488. 
Oxides and hydroxides 409 289 ae Italy 186; United Kingdom 71. 
Cobalt: Oxides and hydroxides _ |... 37 35 ee Belgium-Luxembourg 32. 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum 
value thousands... $1 $15 $11 Austria $4. 
Sopper 
re and concentrate 23,292 33,168 mus Canada 12,101; Chile 10,580; 
Sweden 10,487. 
jp ch speiss including cement 
PRED I are E 8 817 1,221 _. Chile 1,201. 
Metal it including alloys: 
Scrap uu xci e eee 60 619 Canada 588; Cyprus 31. 
Unwrought __________--- 24,460 35,451 1,728 Chile 20, 338; Spain 4,202. 
Semimanufacturesss 10,297 12,392 623 West Germany 5, 150; Italy 1,602. 


See footnote at end of table. 
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Table 3.—Turkey: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 


Commodity 1984 1985 qe Other (principal) 
tes 


METALS —Continued 


Iron and steel: 
ron ore and concentrate excluding 
roasted pyrite _— thousand tons 


Metal: 
„ lu ee do_ 
ie iron, cast iron, related materi- 
F 02 
Perroalioya: 
Ferromanganese_ do 
Unspecified |... do____ 
Steel, primary forms — do_ — — — 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions "o NEM 
Universals, plates, sheets 
do- 
Hoop and strip _ - do... 
= Rails and accessories ^ 
si ct 
W re do 


Tubes, pipes, fittings do- - 


Castings and W rough 
Ones 


Semimanufactures 
esium: Metal including alloys: 
nwroughnt llc 
Semimanufactures 
Manganese: 
Ore and concentrate, metallurgical- 


Metal including ede 
Unwrou ght 


Semimanufactures 

Platinum- group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands 


Selenium, elemental kilograms. — 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands 
oo elemental — . kilograms_ _ 
VV 
etal including alloys: 
Scrap ___— value, thousands - 
Unwrought_ - ------------ 
Semimanufactures _ - --- ---- 


;;;;öĩ;ô 


See foot notes at end of table. 


10,179 
160 
62 

(8) 


1,348 


19 
16,479 


2,182 


Brazil 734; Republic of South 
Africa 648; Liberia 184. 


Canada 80; United Kingdom 68. 
Brazil 93; United Kingdom 62. 
pé iniu lic ri South Africa 21; 
Yugoslavia 13; Norway 5; Brazil 
Spain 429; Italy 222; Republic of 
South Africa. 211. T 
Spain 132; West Germany 61; 
Bulgaria 37. 
560, Bulgaria 6d. 95: France 
West Germany 6. 
Republic of South Africa 19. 
Pain 2. 
aan 23; West Gemany 10; 
apan 9. 
Mainly from France. 


Netherlands 464; West Germany 
252; France 238. 


bids 14; Ei German 5. 
rocco 5, 902; Spain 5,2 
ee 2385. 
inly from West Germany. 
France 22; Canada 18. 
Italy 6. 
R 1,000; Ga- 


West Germany 180; Republic of 
South Africa 100. 


United Kingdom 1. 
West Germany 14. 
United man goom 79; Nether- 


lands 
West Cernay 225; Austria 34. 


West Germany $103; Republic of 
rts Africa $73; Switzerland 

All from West Germany. 

West Germany $565; Sweden 


$91; nee $43. 
United Kingdom 17 


Belgium-Luxembourg $2. 

Malaysia 550; Brazil 147; Thai- 
land 95. 

West Germany 4; Japan 4. 

West German 1.476; United 
Kingdom 363; France 201. 


Hong Kong 15; Netherlands 3. 
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Table 3.—Turkey: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 : 
d e Other (principal) 
METALS —Continued 
Zinc: 
Ore and concentrate PR 9,633 es Iran 7,818; Spain 1,815. 
Oxides —————— 894 626 1 West Germany 614. 
Blue powder______________-~- 23 a 
Meta! including alloys: 
Unwrou ght 18,374 21,513 (*) Italy 11,871; Belgium-Luxem- 
bourg 8, 597; France 1, 689. 
Semimanufactures 9 65 A Belgium-Luxembourg 40; West 
Germany 25. 
Other: 
Ores and concentrates. |... 4,073 3,628 -- Australia 2,622 Italy 238. 
Oxides and hydroxidess 442 418 31 West Germany 260; France 39; 
Belgium-Luxembourg 36. 
Ashes and residues... ---------- 60 10 — All from Cyprus. 
Base metals including alloys, all forms 71 143 (5) Netherlands 60; United King- 
om 49. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
8 Corundum, emery, pumice, 
SEAR nO OE 8 2 31 31 
Artificial: 
Corundummnm 1.848 1.576 (3) West Germany 881; Poland 180; 
taly 98. m 
Silicon carbide. - „ UN 655 (2) West Germany 561; France 33. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $510 $907 $242 rns $310; West Germany 
Grinding and polishing wheels and 
stones —-—-—-------------—— 196 218 3 Italy 77; Norway 74; West Ger- 
many 
Asbestos, cru le 21.872 25,545 "T Canada 8, 534; Greece 7,213; Re- 
public of South Africa 5, 064. 
Barite and witherite. . 2 2 2 
Boron materials: Oxides and acids ($) 81 -- Mainly from West Germany. 
Bromine - ---------—- kilograms_ _ (?) 187 _. West Germany 185. 
Cement dle o 5,932 4,456 706 West Germany 1,600; France 
1,080; Netherlands 644. 
Chalk ——— c 7 77 50 Japan 10; Spain 5. 
Clays, cru lle 7,045 8,102 21 United Kingdom 7,701; West 
Germany 309. 
Cryolite and chiolite. ~~~ 41 21 -- All from Denmark: 
Diamond: 
Gem, not set or strung 
value, thousands T" $604 $93 Belgium-Luxembourg $488. 
Industrial stones do— $446 $213 Ep Netherlands $75; Zaire $46; 
Belgium-Luxembourg $41. 
Diatomite and other infusorial earth .. . — 142 81 65 Italy 11. 
Feldspar, fluorspar, related materials: 
Feldspar ——-——— m 25 20 — All from West Germany. 
Fer 121 636 -- Mexico 525; Italy 93. 
Fertilizer materials: 
Crude, n. ess 55 23,803 ms Israel 16,112; Jordan 7,501. 
Manufactured: 
Ammonia. . .. 222222 .2- 548,133 519,058 28,853 U.S.S.R. 384,132; Trinidad and 
Tobago 50,518. 
Nitrogenouss 923,220 1,148,366 106,243 B Ax . 8055 Romania 242, 368; 
029. 
Potass ia 60,526 23,205 SEN Belgium-Luxembourg 11,946; Is- 
rae 
Unspecified and mixed... .... 184,445 245,653 230,190 Republic of South Africa 15,000. 
Graphite, natura 414 554 — West Germany 536; China 15. 
Gypsum and plaster |... 3 UR 
EI... 8 m 7 E All from Netherlands. 
Magnesium compounds: 
agnesite erule 45 94 6 West Germany 73; Italy 5. 
T Oxides and hydroxides 46 61 _. Italy 46; West Germany 8. 
ica: 
Crude including splittings and waste 25 20 ae Republic of South Africa 15; 
est Germany 5. 
Worked including agglomerated split- 
is e 46 55 (3) CE Belgium-Luxembourg 
naia 
Phosphates, crulle 121,158 112,049 -- Israel 250,416; Jordan 220, 777, 


See footnotes at end of table. 


Tunisia 36, 653 


THE MINERAL INDUSTRY OF TURKEY 871 


Table 3.—Turkey: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 ; 
á e Other (principal 
INDUSTRIAL MINERALS —Continued 
Pigments, mineral: 
Natural, crude . 23 2 
Iron oxides and hydroxides, processed 536 1,517 11 Italy 870; West Germany 549. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $8 $186 — West . $86; Thailand 
$16; Belgium-Luxembourg $18. 
Synthetic do... $66 $87 — Switzerland $53; France $21. 
Pyrite, unroasted_ 2... 166,070 98,324 zc Mun 16,337; Norway 14,271. 
Salt and brine- - -- ------------- 94 122 Da ainly from West Germany. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 16,953 2,248 —— Bulgaria 2,197; Italy 50. 
Sulfate, manufactured _________ 119,600 151,163 21,824 Italy 69, 184; France 83,909. 
Stone, sand and gravel: 
Dimension stone, worked |... 2 2 -- France 1; West Germany 1. 
Dolomite, chiefly refractory-grade . CUN 1 aa All from Italy. 
Gravel and crushed rock ________ ME 2 UN bs Germany 1; United King- 
0 
artz and quartzite 374 292 — West DTE 226; Italy 41. 
d other than metal bearing 10,058 4,021 (3) Belgium-Luxembourg 4,017. 
Sulfur: 
Elemental: 
Crude including native and by- 
product____.___--~---~- 20,998 111,006 23,518 Saudi Arabia 40,655; United 
Arab Emirates 22,455. 
Colloidal, precipitated, sublimed . 4,844 95 — BAD from West Germany. 
Dioxide. - ----------------—- 10 4 ut roce sr E 2; West 
Sulfuric acid. - - -- ----------- 179,341 119,131 (3) Japan 58.4 357 Italy 23,066: Spain 
Talc, steatite, soapstone, pyrophyllite 585 420 E West Germany 238; Italy 130. 
Other: Cru le 2,996 2,842 — West Germany 1 619; United 
Kingdom 7 ; Italy 481. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 59 12 12 
Carbon black 12,669 15,742 16 n West Germany 
Anthracite and bituminous 
thousand tons - 1,928 2,139 1,391 Australia 438; Republic of South 
Africa 267. 
Briquets of anthracite and bituminous 
Coal- es ... POR PRIN 5,049 ES 
Lignite including briquets 60,795 173,939 107,877 Republic of South Africa 55,807. 
Coke and semicockaa 44 „ 172,112 181,087 101,351 Japan 38,917; t 16,222. 
Peat including briquets and litter be 74 -— Mainly from Netherlands. 
Petroleum: 
Crude | 
thousand 42-gallon barrels — 111,355 111,636 TS E 15 Iraq 37,486; Libya 
Refinery products: 
Liquefied petroleum gas do—-— 4,910 5,265 -- Kuwait 3,999; Iraq 1,266. 
Gasoline, motor do- 41 102 61 Austria 27; West rmany 9. 
Mineral jelly and wa do... 12 15 (9 West Germany T; Netherlands 8. 
Kerosene and jet fuel do... 8 21 "T Belgium-Luxembourg 13; Aus- 
Distillate fuel oil . - do... 2,183 3,606 -- U. F 5 R. 1,646; Iraq 746; Bulgaria 
Lubricant .....- do... 129 142 40 8 30: Ne- 
therlands 14; Romania 14. 
Residual fuel oil do— 1.902 1,160 -- Iran 1,082. 
Bitumen and other residues 
do... (3) (3) — All from East Germany. 
Bituminous mixtures do- 2 1 (2) Mainly form United Kingdom. 
Petroleum co ke do- 1.731 2,278 152 Syria 2,124. 


Revised. 

Table prepared by Virginia A. Woodson. 
Less than 1/2 unit. 

SUnreported quantity valued at $10,000. 
*Unreported quantity valued at $1,000. 
SUnreported quantity valued at $23,000. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Turkey's only aluminum 
production, approximately 50,000 tons per 
year, was adversely affected by a lengthy 
Strike in 1987. The sole plant complex, 
located at Konya in south central Turkey, 
produced approximately one-half of the 
country's aluminum requirements. Expan- 
sion plans for the Seydisehir plant were 
halted in 1987 owing to the high cost of 
energy there. Instead, Etibank was consid- 
ering a project for a 250,000-ton-per-year 
aluminum plant at Milas, near Turkey's 
southwestern coastline, utilizing local baux- 
ite reserves. 

Antimony.—Mining for antimony began 
in Turkey at the beginning of the 20th 
century. In 1987 there were 128 known 
deposits in the country, with the more 
important ones located in the following 
areas: Turhal, Tokat, of the Dagardi area; 
Muratdagi, Kutahya, Ivrindi, Balikesir, and 
Odemis of the Izmir area; several locations 
in the Ankara area; and nearby Sogut, 
Bilecik. Reserves were estimated at 6.3 
million tons, grading 1.65% antimony. 

Chromite.—In 1987, there were 710 
known chromite deposits in Turkey. They 
were in six main areas: the Guleman-Elazig 
area in the east, the Fethiye-Koycegiz- 
Denizli area in the southwest, the Bursa- 
Eskisehir area in the northwest, the 
Kayseri-Adana-Mersin area in the south, 
the Kopdag area in the east, and the 
Iskenderun-Islahiye-Maras area in the 
south. Apart from these major areas, small 
scattered deposits at various locations were 
known. Reserves at yearend were estimated 
at 31 million tons of chromite grading 30% 
to 48% Cr O,. 

Etibank's 1987 chromite ore production 
was approximately 500, 000 tons, which 
made the agency once again the dominant 
force in Turkish chromium production. Eti- 
bank's concentrates totaled approximately 
250,000 tons in 1987, which was 55,000 tons 
more than in 1986. Exports of Etibank 
concentrates were actually expected to de- 
crease as Turkey's young domestic ferro- 
chrome industry at Elazig was to be expand- 
ed in 1988. 

Etibank was Turkey's only ferrochrome 
producer, with two plants in operation in 
two locations. The Elazig plant in southeast 
Turkey produced approximately 43,000 tons 


of ferrochrome. The plant's capacity was 
being increased from 50,000 to 150,000 tons 


per year. The expansion project was ex- 


pected to be completed by the end of 1989, 
with one new furnace operational by mid- 
1988. Etibank was building a facility about 
20 kilometers from Elazig to produce 
100,000 tons per year of feedstock for the 
Elazig high-carbon ferrochrome plant. This 
preparation plant was expected to be com- 
pleted in 1989. 

Etibank's other ferrochrome plant, at 
Antalya, was a low-carbon ferrochromium 
smelter built in the 1960's, had a production 
capacity of 10,000 tons and produced ap- 
proximately 8,000 tons in 1987. 

Copper.—Despite substantial reserves, 
Turkey continued to rely on imports for 
70% of the country's copper needs. A new 
concentrator was commissioned last year at 
the Kure copper mine and smelter, situated 
roughly in the middle of Turkey's Black Sea 
coastline. Etibank was expecting the new 
concentrator to produce 45,000 tons of cop- 
per concentrate and 225,000 tons of pyrite 
concentrate in 1988. Etibank expected the 
plant to reach full capacity output of 90,000 
tons of copper concentrate and 225,000 tons 
of pyrite concentrate in 1989. 

Iron Ore.—The Divrigi Iron Mines Co. 
marked record-high production and ship- 
ments from its operations at Divrigi, in the 
Anatolia region of central Turkey. The open 
pit operation produced over 2.3 million tons 
of ore, with subsequent production of 1.56 
million tons of pellets, sinter feed, and lump 
ore from beneficiation and pelletizing facili- 
ties nearby. Approximately 80% of the 
mine output was magnetite, while the rest 
was hematite. 

Owned by the Turkish Iron & Steel 
Works, the new pellet plant produced 
864,000 tons of product and shipped 746,000 
tons to three steel plants in Turkey, with 
60% of the total going to the Iskenderum 
steel mill. Iskenderum also received most of 
the 510,000 tons of sinter feed shipped from 
Divrigi. 

Iron and Steel.—Pig iron output rose 
approximately 6.396 over that of 1986. Steel 
output was more than 7 million tons; an 
18.8% increase over 1986. Both the private 
and public sectors were involved in expand- 
ing plant capacities, with the public sector 
responsible for approximately 56% of Tur- 
key's steel production. Three of Tur- 


THE MINERAL INDUSTRY OF TURKEY 


key's four state-owned steel plants increas- 
ed production in 1987. 

Silver.—In the last half of 1987 Etibank 
commissioned a silver mine at Gumuskoy, 
200 kilometers west of Ankara. Turkey's 
only silver mine, the operation produced 
approxi lately 2 tons of silver ingots by 
yearenc. Operated by Etibank, the mine 
was expected to produce 30 tons of ingots in 
1988. Hazen Research of the United States 
was a consultant to Etibank on the project, 
and the Krupp Group of the Federal Repub- 
lic of Germany handled the mine’s startup 
operations. 


INDUSTRIAL MINERALS 


Asbestos.—Asbestos was discovered in 
Turkey in 1921. At yearend there were 119 
known deposit locations. The more impor- 
tant chrysotile deposits were at Tobuk near 
Bursa, Agri and Kizildag in the Hatay area, 
the Yagcilar deposit at Izmir, Armutalan 
near Mugla, the Destumi deposit in the 
Siirt area, and Celalli near Sivas. The Celal- 
li deposits were considered the most impor- 
tant commercially. Chrysotile reserves were 
estimated at 16.6 million tons, and amphi- 
bole reserves were estimated at 1.1 million 
tons. 

Boron.—In terms of industrial mineral 
production, Etibank continued to be the 
country's sole boron minerals and deriva- 
tives producer and the second largest pro- 
ducer of boron in the world after the United 
States. Proven reserves of borax were re- 
ported at 519 million tons. In 1986, concen- 
trate production was more than 1.1 million 
tons, while production of boron products 
was reported to be 98,400 tons. 

The boron mineral reserve distribution in 
Turkey was reported by Etibank in Septem- 


ber 1987 and is summarized below: 
Boron 
antity . Boron 
Area of reserves housed 53 oxide 
tons) (percent) 
Balikesir-Bigadic .. _ _ 124 217 30-34 
Bursa-Kestelek |... 9 3 30-35 
Eskisehir-Kirka ___ 573 143 25-36 
Kutahya-Emet .....— 683 205 30-40 
Totaal 1.989 568 


Deposits found north of the town of Biga- 
dic in Balikesir Province produce colema- 
nite and ulexite, whereas deposits in 
Kutahya Province produce mainly cole- 
manite. The only commercial sodium borate 
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deposit in Turkey was at the Kirka Mine, 


between Afyon and Eskisehir Provinces. 

At the beginning of 1987, Etibank's boron 
operations had the following annual salable 
production capacities and work force: 


Mine (thousand empoy 

tons) 
Bigadic Mining ko 200 1,950 
Emet Colemanite ^o oaa 500 1,950 
Kestelek Mining Coo 100 550 
Kirka Boraks Co... — 500 900 
Total 225 nuc esr 1,300 5,350 


Production capacities of compounds at 
Eskisehir were as follows: pentahydrate 
borax, 176,000 tons; anhydrous borax, 
66,000 tons, aid decahydrate borax, 19,000 
tons. Capacities at the Bandirma borax and 
boric acid plant were reported as follows: 
decahydrate borax, 61,000 tons; boric acid, 
36,000 tons; and sodium perborate, 20,000 
tons. 

Etibank’s new boron derivatives plant at 
Kirka increased production of its output, 
boron pentahydrate concentrate, by approx- 
imately 70% over that of 1986, to a total of 
50,000 tons. Targeted production for 1988 is 
90,000 tons. Full plant capacity was rated at 
140,000 tons. Owing to the increased Kirka 
output, as well as other expansion projects, 
Etibank produced 430,000 tons of tincal in 
1987. 

The boric acid facility at Bandirma was 
expanded and commissioned in the latter 
half of 1987. The new line produced 5,000 
tons in 1987 , and was expected to produce 
10,000 tons in 1988. The old acid line at 
Bandirma produced 15,000 tons in 1987. 

. Cement.—Cement production made an- 
other sizable jump upward in 1987, to just 
under 22 million tons, which represented a 
10% increase over that of 1986. The rapid 
growth in building construction in Turkey, 
5 was even more pronounced and 
rts of cement increased dramatically. 
veral projects involving new plants and 
the modernization of existing plants were 
either completed during 1987 or near com- 
pletion. Citosan Group's 600,000-ton-per- 
year plant at Denizli started up full-scale 
operations at yearend. Dyckerhoff Engi- 
neering GmbH of the Federal Republic of 
Germany handled the engineering on this 
project. The Citosan Group also announced 
at yearend that Loesche GmbH of the Fed- 
eral Republic of Germany would be supply- 
ing six of its cement plants with coal milling 
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equipment. Each line was to consist of 
equipment for handling raw coal, a dry 
grinding plant, storage and conveyance sys- 
tems, and a kiln firing system. These lines 
were expected to be operational by yearend 
1988. 

Bursa Cimento Fabrikasi AS completed 
and brought on-line an air separator and 
cement mill by yearend. Equipment was 
supplied by F. L. Smidth (FLS), of Copenha- 
gen, Denmark. Canakkale Cement Industry 
Co. of Istanbul continued with a project to 
double the capacity of its plant from 2,500 to 
5,000 tons per day, by adding a second 
preheater tower, a precalciner for each 
preheater tower, and an electrostatic pre- 
cipitator. The plant coolers were being 
lengthened, and a new finishing mill and 
new packhouse were being built. Startup of 
the new systems was expected by mid-1988. 

Nuh Cimento Sanayii AS was finishing 
work on a new cement grinding plant, 
which it hoped to put on-line by spring 1988. 
The plant was to have a mill, roller press, 
and air separator. The equipment was being 
supplied by FLS. Bati Anadolu Cimento 
Sanayii AS continued upgrading the pro- 
duction of the number 2 kiln line at its 
Izmir plant. The line's capacity was to 
increase from 1,300 to 1,700 tons per day. 
The construction, which included installa- 
tion of a roller press, was being handled by 
KHD Humboldt Wedag AG of the Federal 
Republic of Germany. 

Cimsa Cimento Sanayi ve Ticaret AS was 
converting two of its cement mills from 
open to closed grinding with high-efficiency 
separators. In addition, the company was 
installing a roller press. Equipment was 
being supplied by FLS and the startup date 
for the new systems was spring 1988. Yibi- 
tas Cimento Fabrikasi AS was also convert- 
ing two mills from open to closed circuit 
grinding with high-efficiency FLS separa- 
tors. 

Eskisehir Cimento Fabrikasi T.A.S. was 
expanding its kiln preheater system from a 
capacity of 700 to 1,400 tons per day. The 
project was being handled by Polysius Corp. 
of France. Polysius was also handling in- 
stallation of a high-pressure grinding roller 
at the Izmir Cement Co. plant. A third 
project being handled by Polysius was the 
reconstruction of a cement kiln line for 
Bursa Cimento Sanayii. Line throughput 
was being increased from 750 to 1,850 tons 
per day. The rebuilt system was to include a 
roller mill, a clinker cooler, and a conveying 
system for feeding coal to the main burner 
and precalcining unit. 
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Fertilizer Materials.—Turkey's agricul- 
tural industry continued to rely heavily on 
imports of fertilizers to meet its needs in 
1987. Fertilizers were the country's second 
biggest import item after petroleum. Al- 
though phosphate exploration began in Tur- 
key in the early 1900's, the first phosphate 
deposit was not discovered until 1962, in the 
Mazidag area of southeastern Turkey. Al- 
most 50 deposits were known to exist at 
yearend, with estimated reserves of 446 
million tons, of which 70 million tons were 
considered commercially exploitable. 

Soda Ash.—Trona was discovered in Tur- 
key in 1979. There was only one known 
deposit at yearend, at Beypazari near Anka- 
ra. This deposit was considered especially 
important since the nearby market coun- 
tries of Europe had no known natural soda 
deposits. Reserves were estimated at 240 
million tons. 


MINERAL FUELS 


Coal.—The coal mining industry contin- 
ued to expand dramatically during 1987, 
particularly in the lignite sector. Not even 
the rapidly growing steel industry could 
match the increases in the coal industry. 
After the energy crisis of the 1970's, the 
Government of Turkey developed a policy of 
moving towards maximum utilization of 
Turkey's substantial coal reserves for do- 
mestic energy requirements. 

Lignite mining began in the 1940's in 
western Turkey, by Garp Linyitleri Is- 
metmesi Muesessesi. Mechanized surface 
mining of lignite was introduced in the 
1960's by the state agency, Turkiye Komur 
Isletmeleri (TKI). In 1970, the first dragline 
began operations at Tuncbilek. Since 1982 
the production of lignite has nearly dou- 
bled, with the rapid expansion of surface 
mining utilizing electric shovels. Towards 
the end of 1987, the P&H Co. of Milwaukee, 
Wisconsin, completed construction of 36 
electric shovels for TKI. At the end of 1987, 
TKI had seven projects under way or near- 
ing completion for expanding Turkey's lig- 
nite mining. All of these projects involved 
medium-to large-scale surface operations, 
using electric draglines and shovels. The 
largest project, at Afsin-Elbistan Linyitleri 
Isletmesi Muessesesi, was using bucket 
wheel excavators and was responsible for 
40% of Turkey's lignite production. 

Natural Gas.—Construction of the natu- 
ral gas pipeline from the Bulgarian border 
to Ankara was ongoing throughout 1987 
and was scheduled for completion in mid- 
1988. 
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The planned 847-kilometer-long supply line 
started transporting natural gas under a 
long-term contract with the U.S.S.R. during 
1987, even though it was only partially 
finished. The Government of Turkey signed 
a 25-year agreement with the U.S.S.R. in 
1984 for buying 5 to 6 billion cubic feet of 
natural gas per year. 

Turkiye Petrolleri Anonim Ortakliki 
(TPAO), Turkey's only natural gas producer 
in 1987, reported production of approxi- 
mately 10 billion cubic feet of gas, down by 
almost one-third from 1986. Consumption of 
natural gas was approximately 16 billion 
cubic feet. 

Petroleum.— Production. —The steady de- 
cline in crude oil production from a peak of 
25 million barrels in 1978 to approximately 
15 million barrels in 1985 was reversed in 
1986, and production increased in 1987 to 
almost 19 million barrels. 

In 1987, as in 1986, Shell Oil Co. and 
TPAO each produced about 20,000 barrels 
per day. Shell's major production fields 
were the Beykan and Kurkan Fields, with 
outputs of approximately 4,000 barrels per 
day and 3,500 barrels per day, respectively. 
Shell produced crude oil from 15 different 
fields. TPAO produced crude from 25 fields. 
TPAO’s oldest production field, Raman, re- 
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mained its largest producer with an output 
of approximately 6,600 barrels per day. 
Other major production sites for TPAO 
were the Bati Raman Field, and the most 
recent major field developed in Turkey, the 
Guney Dincer Field. 

Refining.—Construction of facilities for 
another 40 million barrels per year of refin- 
ery capacity was completed and commis- 
sioned at Izmir during 1987, increasing 
Turkey's total refining capacity to more 
than 264 million barrels per year. The 
country's fifth oil refinery was commission- 
ed late in October 1986. The new refinery, 
at Kirrikale near Ankara, had a capacity of 
40 million barrels per year, and raised the 
country's total refining capacity to 230 mil- 
lion barrels annually. Along with the new 
refinery, 450 kilometers of supply pipeline 
transporting crude oil feedstock from Ada- 
na on the coast began operation. The pipe- 
line was designed to eventually double its 
carrying capacity from 40 to 80 million 
barrels per year, to match an expected 
increase in refining capacity at Kirrikale in 
coming years. 


Physical scientist, Division of International Minerals. 

Where necessary, values have been converted from 
Turkish lira 993 to U.S. dollars at the rate of 
TL900 = US$1.00 
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The Mineral Industry of 
the U.S. S. R. 


By Richard M. Levine? 


In 1987, a year characterized by the 
introduction of a new openness of discussion 
“glasnost,” and a reform of many of the 
economic mechanisms to make them more 
amenable to market forces “perestroika,” 
the Soviet economy registered a 2.3% 
growth in national income and a 3.896 
increase in industrial production, both over 
1986 levels, but these increases were less 
than in 1986. Many of the major reforms 
enacted in 1987 would not actually go into 
effect until 1988, and may not show results, 
if successful, until a later period. Also, with 
the exception of now reporting steel, coal, 
natural gas and oil trade data, the policy of 
openness had not yet extended to the 
overwhelming majority of mineral commod- 
ities for which production and trade data 
was still secret. 

Glasnost, however, allowed for a more 
open discussion of Soviet mineral policy. 
This policy traditionally was intended to 
continuously increase mineral production 
to ensure mineral self-sufficiency, although 
at great cost, for national security and to 
promote an autarkic economic policy. Soviet 
mineral policy was also designed to provide 
minerals for export for hard currency as 
well as for export in countertrade agree- 
ments to its Council for Mutual Economic 
Assistance (CMEA partners to integrate 
their economies with that of the U.S.S.R. In 
an article in the national daily newspaper 
Sotsialisticheskaya industriya (Socialist In- 
dustry), it was claimed that it was a stereo- 
typed way of thinking to believe that a 
high level of raw material extraction 
strengthened defense capability and eco- 
nomic independence. The question was rais- 
ed as to whether importing minerals would 
really jeopardize security any more than 
was currently occurring by importing food 


and technology. Regarding economic well- 
being, Japan was cited as a country that 
was able to prosper despite importing most 
of its mineral raw material requirements. A 
change of goals in mineral policy was advo- 
cated that would eliminate the current 
costly and inefficient approach to mineral 
development that was impeding improving 
the standard of living. Restructuring, in 
this area, it was claimed, “must begin by 
determining the quantity of raw materials 
it would be expedient to extract in our 
country" rather than constantly trying to 
expand output.* 

Other commentators discussed the need 
to reduce the share of mineral exports in 
proportion to manufactured goods, which 
were not competitive on world markets and 
comprised less than 5% of Soviet exports to 
market economy countries. For example, an 
article in the national economic weekly 
newspaper Ekonomicheskaya gazeta (Eco- 
nomic Gazette) declared "the very rapid 
renewal of our export structure—an in- 
crease in the proportion of finished products 
and a decrease in the proportion of fuel and 
raw materials—is one of the most pressing 
trends of our economic activity. 

Restructuring as described above was on- 
ly in the discussion stage, and would be a 
long way, if ever, from being implemented. 
However, if the Soviet Union were ever to 
become a cost effective mineral producer 
and trader, it would significantly affect 
world mineral-trade patterns. 

In 1987, the dominant feature of the 
Soviet mineral industry was the success of 
the oil industry, which produced a record 
high 4.6 billion barrels of oil and gas con- 
densate, exceeding the peak production lev- 
el of 4.5 billion barrels achieved in 1983, 
and recovering from a 2-year decline in oil 
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preduction in 1984 and 1985 when produc- 
tion fell to 4.4 billion barrels. Success was 
achieved by the coal industry, which sur- 
passed its 1986 record-high level of produc- 
tion by 296, reversing in the last 2 years a 
decade-long decline in coal production. Nat- 
ural gas production again recorded a large 
increase of 696, securing the U.S.S.R.'s posi- 
tion as the world's leading natural gas 
producer. In ferrous and nonferrous metal- 
lurgy, the plan for the production of metal- 
lurgical products was reportedly fulfilled. 
In ferrous metallurgy there was an increase 
in the output of rolled steel, pipes, and 
metal products, with very little increase in 
iron ore, pig iron, or coke production, which 
was in accord with the program to increase 
efficiency in steelmaking. However, the 
plan to produce high-quality steel products 
was far from accomplished as targets for 
only 6 out of 25 types of high-quality steel 
products were met. 

In 1987, a new system of industrial man- 
agement was decreed that allowed industri- 
al managers greater autonomy over produc- 
tion targets, buying supplies, selling output, 
and spending profits. The new system, in- 
troduced on a trial basis for a small number 
of enterprises, as of January 1, 1988, was to 
be introduced to enterprises producing 60% 
of the country's industrial output. However, 
during 1988 the majority of their output 
would still be sold directly to the state in 
accordance with planned directives. The 
new system was designed to give enterprises 
greater freedom from centralized planning 
and management, but it remained to be 
seen whether the new system, which was 
characterized by such phrases as “self- 
financing," “self-management,” and ''eco- 
nomic accountability," would actually pro- 
vide the autonomy from centralized deci- 
sion-making envisioned. 

In an organizational change, the Central 
Statistical Administration (TsSU), which 
collected and controlled the dissemination 
of all economic data in the country, was 
reorganized and renamed the Union-Re- 
public U.S. S. R. State Committee for Statis- 
tics (Goskomstat). This change was intended 
to facilitate restructuring as its goal was to 
provide enterprises with more relevant sta- 
tistical reporting for implementing the new 
management systems. 

A number of organizational changes oc- 
curred in the mineral sector. The Union- 
Republic ministries of Coal, Ferrous Metal- 
lurgy, Geology, and Nonferrous Metallurgy 
became All-Union ministries. This change 
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eliminated several layers of administration 
because Union-Republic ministries could 
have parallel ministries in the 15 Repub- 
lics—i.e. the Union-Republic Ministry of 
Ferrous Metallurgy had a subordinate Min- 
istry of Ferrous Metallurgy in the Ukrain- 
ian S.S.R.—and All-Union ministries had 
only one organization titled ministry in 
Moscow. Along with the Ukrainian Minis- 
try of Ferrous Metallurgy, this change abol- 
ished the Ministry of Ferrous Metallurgy in 
the Georgian S.S.R.; the Ministry of Nonfer- 
rous Metallurgy in the Kazakh S.S.R.; the 
Ministries of Geology in the Russian Repub- 
lic (R.S.F.S.R), the Kazakh S.S.R., the 
Ukrainian S.S.R., and the Uzbek S.S.R.; and 
the Ministry of the Coal Industry in the 
Ukrainian S.S.R. 

One of the most important goals of re- 
structuring was to stop excessive spending 
on the use of natural resources in produc- 
tion as well as the rational utilization of 
these resources,” thereby altering the previ- 
ous extensive growth strategy that promot- 
ed growth chiefly by increasing inputs, and 
instead promoting an intensive growth 
strategy stressing a more efficient use of 
inputs.‘ There was great room for resource 
savings. For example, the U.S.S.R. consum- 
ed twice as much metal per unit of national 
income produced as did the United States.’ 
In 1987, the target set for saving fuel and 
energy resources was fulfilled with savings 
accounting for 43% of the increased de- 
mand for these resources. However, the 
country was unsuccessful in meeting its 
targets for savings in steel consumption. 

Geology and Exploration.—In 1987, in an 
organizational change, the Union-Republic 
Ministry of Geology was changed to the All- 
Union Ministry of Geology, thereby abolish- 
ing the republic ministries of geology that 
existed in the R.S.F.S.R., Kazakhstan, the 
Ukraine, and Uzbekistan. 

Reportedly, the plan for 1987 and for the 
1986-87 period for the growth and confirma- 
tion of reserves was fulfilled for all miner- 
als. Arrears in the confirmation of copper, 
lead, zinc, and natural gas reserves were 
eliminated. Problems were occurring, how- 
ever, in fulfilling targets for deep drilling 
for oil and gas. The exploration sector, 
which was adopting the reforms of pere- 
stroika to improve efficiency, was also trou- 
bled by the fact that up to 20% of worktime 
was lost owing to work i and ac- 
cidents.* 

Problems were declared overcome in pro- 
ceeding with the plan for drilling the 
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world's deepest hole in the Kola Peninsula, 
which was to reach 14,000 meters by 1990. 
Drilling had stopped at 12,066 meters owing 
to technical difficulties. During the year, 
the Soviets conducted five underground nu- 
clear explosions in an experiment to stimu- 
late hydrocarbon yields in the Ural Moun- 
tains and East Siberia. According to Soviet 
Sources, the test wells were hermetically 
sealed and no radiation vented into the 
atmosphere. The success of these experi- 
ments had not yet been determined. 

A new Soviet research vessel for studying 
seabed geology, the Akademik Nikolay 
Strakhov, was commissioned. The ship, 
which belonged to the U.S.S.R. Academy of 
Sciences Geological Institute, was equipped 
for geophysical, geochemical, lithologic, and 
paleontological study of the seabed. The 
ship’s first voyage would be to the Mediter- 
ranean Sea where work would be conducted 
in cooperation with scientists from coun- 
tries in that region. 

At the beginning of the year, the Main 
Administration for Geodesy and Cartogra- 
phy was permitted to market satellite imag- 
ery on the world market with a resolution 
of about 6 meters. Previously, only the 
United States and France had been market- 
ing satellite imagery with neither coun- 
try offering the degree of resolution being 
offered by the Soviets. 

During the year, the U.S.S.R. was giving 
assistance in the field of geology to 29 
countries. In the areas of foreign relations, 
the U.S.S.R. Minister of Geology met in 
October in Kabul with the Chairman of 
Afghanistan’s Revolutionary Council to dis- 
cuss cooperation in geology and prospecting 
for minerals, and a protocol on cooperation 
was signed. The U.S.S.R. also conducted 
talks with representatives from Yemen 
(Aden) concerning economic and scientific 
cooperation in the field of oil and other 
minerals, and in 1987, a geological survey of 
the western part of Yemen (Aden) was 
carried out. 

Safety.—The U.S.S.R. started reporting 
mining accidents more openly. However, 
only certain accidents were reported, and 
the country was still not reporting absolute 
statistics on mine safety. It was reported 
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that in the coal mining sector, industrial 
injuries decreased by 7.5% in 1986 in com- 
parison with 1985 and by 2.6% in the first 
half of 1987 in comparison with the first 
half of 1986. In several coal mining acci- 
dents that resulted in fatalities, breaches of 
safety regulations were cited. Further- 
more, complaints were raised that miners 
lacked basic safety equipment and needed 
800,000 to 900,000 self-rescuers. 

Technology.—Open pit mining accounted 
for a large percentage of the ore mined. 
More than 42% of coal, 86% of iron ore, 
96% of mined material in nonferrous pro- 
duction, almost 100% of industrial miner- 
als, and more than 75% of chemical raw 
materials for agriculture were obtained 
from open pit mines. More than 95% of 
nonferrous and rare metals ores was benefi- 
ciated. The majority of nonferrous ores was 
beneficiated by flotation processes. The 
U.S.S.R., however, produced only about 80 
to 90 types of flotation reagents in compar- 
ison with 300 types in market economy 
countries. Extraction of metal from ore 
reportedly averaged 1.5% to 2% less metal 
than in market economy countries while 
the amount of reagents used was two to 
three times greater for processing the same 
volume of ore. 

A major task for the 1986-90 period was to 
increase production of metallic powders. 
The U.S. S. R. was producing more than 150 
types of metallic powders, including pow- 
ders from aluminum, cobalt, copper, iridi- 
um, lead, magnesium, nickel, osmium, pal- 
ladium, platinum, silver, tin, titanium, and 
zinc. However, production of many of these 
powders was still in the experimental 
stage. | 

The U.S.S.R. was addressing the problem 
of the use of outmoded equipment in nonfer- 
rous metallurgy as part of its effort to solicit 
solutions to improve economic efficiency. 
The allotted period for amortizing machin- 
ery and equipment was 16 to 17 years, but 
the actual period of use was 30% to 50% 
greater.: Along with outmoded equipment, 
there was also the problem of the accumula- 
tion of new equipment in warehouses that 
had yet to be installed. In the nonferrous 
metallurgy sector over one-third of the un- 
installed equipment consisted of imports.!* 
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PRODUCTION 


Statistics on output, enterprise capacity, 
and production plans in physical units of 
output for nonferrous, precious and rare 
metals, and some industrial minerals were 
classified as state secrets. Soviet trade data 
on precious metals had not been available 
for decades, and in 1976, the Soviets stopped 


publishing trade statistics for nonferrous 
metals. Production and trade data were 
available for some ferrous metals and some 
industrial minerals. Also, for the first time 
in more than a decade the Soviets began 
reporting trade data for steel, coal, natural 
gas, and oil. 


Table 1.—U.S.S.R.: Estimated: production of mineral commodities? 
(Thousand metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate: 
Bauxite, 26% to 57% alumina __________~-— 
Nepheline concentrate, 25% to 30% alumina _ — 
Alunite ore, 16% to 18% alumina ~~~ 


Total th 
Antimony, mine output, recoverable Sb content *" 
ns_ 
Arsenic, white (As303) ---- ----------- do 
Beryllium: Beryl, cobbed, 10% to 20% BeO .. do- 
Bismuth, mine output, recoverable Bi content 


Cadmium metal, amelterrkrr; — do 
Chromium: 


Chrome ore, market abe!!! 
Cobalt: 

Mine output, recoverable Co content tons 

Plant production, Co content do- 
sei, 

Gross weight, 0.5% to 2% (uu 

Cu content, recover abel 


Secondary 
Gold, mine output, Au content 
thousand troy ounces. . 
Iron and steel: 


Iron ore, 55% to 68% Fe... Lc 
Iron ore, Fe content 
Agglomerated products:* 


Metal: 
Pig iron and blast furnace ferroalloys: 
Pig iron for steelmaking" F 
Foundry pig i BRON E EA 
Spiegeleisen® ___——-----------—- 


Ferromanganese? |. . 


1983 1984 1985 1986 1987 
4,600 4,600 4, 4,600 4,600 
T1,600 T1,600 31,615 31,638 31,660 
615 615 615 620 625 
? ? 3,500 3,500 3,500 
000 100 2,200 2,300 2,400 
400 450 500 7550 600 
12. 400 r2 550 r2 700 r2 850 8,000 
9,200 9,300 9,400 9,500 9,600 
7,900 8,000 8,100 8,100 8,100 
1 900 1 900 1. 2, 
82 83 84 85 
T3,000 8,000 8,000 8,000 8,000 
8,850 18, 500 18,700 24, 030 94 
13,200 18,300 33,360 39,640 33,570 
2,400 2,600 2,700 2,800 
4,400 4,700 4,300 5,300 5,300 
84, 85,000 86,000 89,000 91,000 
570 600 6 
700 735 750 770 780 
139 141 143 145 147 
776 790 810 r830 840 
139 141 143 145 147 
8,600 8,650 8,700 8,850 8,900 


102,958 103,469 102,840 105,881 106,026 
37,200 


6,700 6,800 6,500 37,200 
50 50 319 320 319 
650 550 3574 3601 3593 


See footnotes at end of table. 


110,453 "110,898 1109, 977 113,840 113,877 
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Table 1.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 
Metal —Continued 


Electric-furnace ferroallons 
Steel, crude? __________________ 


Tubes from ingots? 
Selected a products: 
Total pipes and tubes 
Cold-rolled sheet? |... 


Mine output, recoverable Pb content 
Metal, smelter: 


ese concentrate: 


Mercury metal, including secondary 
76- pound flasks . 
Molybdenum, mine output, Mo content tons 
Nickel: 
Mine output, Ni contennntntttkent et 
Plant production, Ni content 
Platinum: group metals, mine output, Pt content 
thousand troy ounces. - 


M metal including secondary // do- 
Mine output, recoverable Sn content tons 
Metal, smelter 

imary ooo k tc Mou do____ 
Secondary do— 
fr AAA do- 

Titanium: 

Concentrates: 
Iimenite — liu do- 
e . do____ 
C4111 ee ee do... 
9 concentrate, W content iim PORT 
DORMIENTEM 0 o- 

Ane 
Mine output, recoverable Zn content 
* 

Secondary_______________________ 

Zirconium metaaaal[!.t.llnll 

INDUSTRIAL MINERALS 

ß. i ei a 

; ˙¹’²'¹u ·ͤ ]- ³ĩo - eee ieri e ceto 

Boron minerals and compounds 

ross weight! 
oat contenntln!!! l2 222 c2 2 222 
Bromine- ~- -—--—--—=-———--———————— 
Cement, hydraulic? —— ß ncm 


Clays: Kaolin including china clay - - - -- -------—- 
Corundum, natural 


Diamond: 
Ge: 


Lime: e: Quicklime and hydrated including dedbuned ^ 
ee 
Lithium minerals, not further specified |... ----— 


See footnotes at end of table. 


1983 


2, 100 
152,514 
106,443 


8,300 
6,400 
1,862 


1984 


1985 


1986 


1987 


2,500 
161,887 
114,081 


8,800 
6,878 
1,929 
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Table 1.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986 1987 
INDUSTRIAL MINERALS —Continued 
esite 
NEAN RENE ee T 74, 400 74, 400 14, 400 14, 300 4,300 
Marketable produeãeſet!!! ---------—-— T2000 T1,975 T1,950 T1,900 1,875 
MIR eoi er el . i A ME 49 49 50 50 
ee N content of ammonia ———-—---------- 15,500 15,800 16,700 17,200 17,800 
lll lee ELE Li 600 600 600 600 600 
eg cra rock: 
UE 1596 . 2j ICH A ee REDE RS 150,000 155, 000 162,000 162,000 65,000 
Sedimentary rockck kk 26,200 26,400 26,400 26,400 26,600 
Total oc ee "——Ó P 16,200 181,400 188,400 88,400 91,600 
Concentrate: 
Spanie 88.2% to 39.6% PO F20,000 120, 100 320,555 720, 700 20, 800 
Sedimentary rock, 1996 to 30% POS 13,100 13,200 13,200 13,200 18,300 
Total 422.55 Jes eee eed 133,100 133,300 T33,155 18 , 900 34, 100 
Potash: 
Ore, gross weighhkb!!k!kkk!k „„ 70,000 71,000 12,000 767,000 69,000 
KO equivalent 9,294 9,776 10,367 10,228 10,888 
ite, gross weighgntu LLL LLL LLL coo 6,450 6,100 35,543 $4,169 34,893 
Salt, all types 16,200 16,500 16,100 15, 15,400 
Sodium compounds, n. e. s.: 
Carbonate? 5,099 5,116 84,916 85,032 85,051 
Sulfate: 
Natural ie eet ee eus 360 360 360 360 860 
Manufacture 222 22222222 _ 250 250 260 260 260 
Sulfur: 
77777//%% eee eee ele 800 T9000 T960 1,100 1,100 
Other native _———-------------------—— 1,800 1,800 11, 800 11, 900 1,900 
S content of Pyrittee cee T2,800 12.650 12.421 712.090 2,150 
Of metallurgy... - - - --- - --—-------—— T1,600 71,700 71,700 71,700 1,650 
Of natural gasse "1,800 "1,850 "1914 T2,000 2,850 
Of petroleum ..-------------------- 850 850 850 400 450 
Total? uo eei ut ecc Les 79,150 19,250 19,205 79,190 10,100 
Sulfuric acid p Ui P 24,114 25,8838 ,087 21,841 28,531 
Tale occum ctia de Lees E 510 520 520 520 530 
MINERAL FUELS AND RELATED MATERIALS 
Anthracittee 71,00 ꝗ %ꝶä.. 171,000 71,000 71,000 71,500 
Bituminous s 1486, 800 1485, 500 1498, 000 1517, 000 523, 500 
Lignite and brown coal?“ 158, 300 155, 800 157,000 163,000 165,000 
Tota i c ee Aft 716,100 712,800 726,000 151,000 760,000 
Coke: Coke oven, beehive, breeze, gas coke ________ 1170, 000 7170, 000 2166, 900 3154, 400 154,000 
Fuel briquets: 
From anthracite and bituminous coal 7700 7700 3800 2800 900 
From lignite and brown coal 14, 700 14,700 34,100 4,100 4,100 
e ecu uL RI 5,400 5,500 4,900 4,900 5,000 
Gas, natural, marketed: 
reported . million cubic meters 535,700 587,400 643,000 686,000 727, 000 
Converted_____________ million cubic feet... 18,900,000 20,700,000 22, 700, 000 24,200,000 25, 700, 000 
oi shale: qq vA Se et Oe 83,256 83,204 82,016 30,099 80,081 
eat: 
Agricultural use... ---------------—- T150,000 T155,000 T155,000 T160,000 160,000 
Fuel uss 25,700 17,500 16,000 19,500 11,400 


See footnotes at end of table. 
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Table 1.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 


Petroleum: 
As reported, ts? 
gravimetric units?“ — 
Converted, volumetric units 
thousand 42-gallon barrels_ — 
Refinery products 


production estimated unless otherwise specified. 
3Includes data available through Sept. 5, 1988. 
*Reported in Soviet sources. 
*Reported in United Nations sources. 


1983 1984 1985 1986 1987P 
616,343 612,710 595,291 614,758 624,177 
4,530,000 4,500, 000 4,380, 000 4,520, 000 4,590,000 
464,680 460,390 441,915 461,884 468,000 


5 Estimate based on total of spiegeleisen and blast furnace ferromanganese reported by | United Nations sources. The 
United Nations listing for spiegeleisen appears to include other blast furnace ferroalloys. 
“Data may not add to totals shown because not all items making up total are listed. 


Series changed in 1984 to include near gem and cheap-gem 


quality. 


* Reported series changed to exclude potash. It is assumed that the Soviet series for soda ash prior to 1984 contained a 


small percentage of 


Pyrite series derived from reported Soviet data for pyrite production in gross 


10 Total is based on rted 
from metallurgy and 

11Run- of- mine coal. 

13Not distributed by type 
nonenergy products but exclude losses. 


weight. 
Soviet sulfur production data that excludes byproduct sulfur in sulfuric acid production 
content of pyrites. Data for categories comprising the total, unless indicated, are estimated. 


and, therefore, not suitable for conversion to volumetric units. Data include all energy and 


TRADE 


The U.S.S.R. reorganized the foreign 
trade administration, abolishing the Minis- 
try of Foreign Trade and the State Commit- 
tee for Foreign Economic Relations. A new 
Ministry of Foreign Economic relations was 
established, headed by the prior Chairman 
of the State Committee for Foreign Econom- 
ic Relations. The Ministry of Foreign Trade 
had been under criticism for slowness in 
establishing contacts and cooperation with 
foreign countries. 

Also, in 1987, the Soviet Union created a 
new bank, the Bank for Foreign Activity, 
which would handle the country's hard- 
currency reserves and debt on the interna- 
tional money markets. The new bank would 
replace the Soviet Bank for Foreign Trade 
and was created as part of the reform of the 
foreign trade system to stimulate hard- 
currency exports. The bank, formed in July, 
began operations in January 1988. Immedi- 
ately upon beginning operations, the new 
bank went public with a $77.8 billion bond 
issue in Switzerland, which ended a 70-year 
absence of the Soviet Union from the inter- 
national public bond markets. 

In December, the U.S.S.R. finalized its 
earlier approval for participation in the 


United Nations Common Fund for Commod- 
ities, designed to stabilize earnings from 
commodity exports. The Soviet decision 
made activation of the common fund more 
certain. Soviet commodity pricing policies 
were particularly significant for palladium, 
because the U.S.S.R. provided over 50% of 
the West's supply. 

In trade with the United States, there 
was a decrease in Soviet exports primarily 
caused by a reduction in gold bullion ex- 
ports, which rose to $154.8 million to be- 
come the leading Soviet export to the 
United States in 1986 but fell in 1987 to 
$371,000, which was more typical of previ- 
ous years. The decline in gold sales could be 
partially the result of the recovery of oil 
prices in world markets, as oil sales tradi- 
tionally provided the Soviets with the ma- 
jority of their needed hard-currency earn- 


ings. 

In October, U.S. exhibitors participated in 
the oil and gas equipment exposition, 
Neftegaz 87, in Moscow, which was only the 
second major U.S. trade exhibit in the 
U.S.S.R. since official trade promotion was 
revived in 1985. Forty-four U.S. companies 
exhibited equipment, and the exhibit mark- 
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ed the return of U.S. oil and gas field 
equipment manufacturers to the Soviet 
market following the expiration in January 
of U.S. export controls for much of this 
equipment. 

A Connecticut petroleum engineering 
firm, Combustion Engineering Inc., signed 
an agreement establishing the first United 
States-Soviet Union joint venture under 
a new Soviet law designed to attract for- 
eign investment and technology into the 
U.S.S.R. The new company, which was to 
be known by the Russian acronym PRIS, 
would be involved initially in the installa- 
tion of instrumentation and control systems 
for an oil refinery outside Moscow and later 
would construct a plant in the U.S.S.R. to 
produce sensors, valves, and other instru- 
mentation for oil refineries. Because profits 
earned in rubles were nonconvertible, Com- 
bustion Engineering Inc. would receive its 
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profits in oil refinery products. Other West- 
ern firms, following suit, had negotiated or 
were negotiating joint ventures with the 
U.S.S.R. These firms included Occidental 
Petroleum Corp. which was involved in 
plans to construct a petrochemical plant 
and was discussing assisting in oil and gas 
exploration. In all, in 1987, there were 23 
joint ventures and 14 international cartels 
registered to operate in the U.S.S.R. By 
yearend, approximately 200 joint ventures 
were being negotiated and the interest in 
joint ventures was growing. 

As a result of a December meeting, offi- 
cials of the U.S.S.R. and Iran concluded an 
agreement whereby Iran would import Sovi- 
et mining machinery and aluminum and 
Steel production equipment. This agree- 
ment was viewed as part of an effort to 
improve relations between these two coun- 
tries. 


Table 2.—U.S.S.R.: Mineral trade with the United States in 1987! 


tity 
; (metric tons un. Value 
Commodity? leas otherwise (thousands) 
specifi 
Leading U.S. exports: 
Fertilizers and fertilizer materials z NA $228,634 
Petroleum refinery products: 
Automotive, diesel, marine 8 „„ barrel 168,883 6,290 
Aviation engine lubricating oi ll, ercluding „ do- 143,506 5,743 
Insulating or transformer oils ————------------------- do... 430,983 16,055 
Lubricating oils, not 5 except white mineral oil... _ _ __ do... 122,231 5,521 
Petroleum coke, calcined . dl LLL ccc Lll 114,113 18,637 
1 oo excluding pigment grade kilograms_ — 4,123,491 7,885 
Leading U.S nie : 
Aluminum: aste and Kran. oboe we eel do 24, 399, 288 24,364 
Ammonia, anhydrous . ds — — =- ime — ees 188,562 48,634 
Ferrosilicon (containing — 5 to 6096 by weight of silicon, not containing over 2% 
by weight of magnesium) _ — - --------------------- kilograms_ _ 28,199,215 9,137 
Petroleum, crude testing 25 API or more barrels. _ 1,093,467 18,949 
Refinery roducts: 
Gasoline, leaded ~~. «4é«õ««4é“'mgr( „ do... 257,767 5,665 
Napthas, excluding motor oi do — 475,193 8,062 
Oils, heavy fuel, testing 25 API or more do- 91,613 9,673 
Oils, light fuel, testing 25 API or more -.---------------- do- ; 52,743 
Platinum up me 
Palladium, Pd content kilograms. - 6,981 29,496 
Palladium, semimanufacatured, Pd content do_ _ -- 2,819 11,458 
Plattinum 1 un , unwrought Pt contenttt do— 434 6,533 
Rhodium, Rh conteotrrtnttntnnteneektõk„t LLL 2222 2L do... 120 48,709 
Potassium chloride, ode c te Ee E E E 149,542 8,781 
Uranium compounds, fluorides s kilograms. — 8,632 11 057 


NA Not available. 


Exports to the U. S. S. R. reported by schedule B classifications. Imports from the U. S. S. R. by TSUSA items. 


Leading items selected based on value in U. S. dollars. 

To avoid disclosing company proprietary inf 
category “Fertilizers and fe r materials” by combi 
classifications. In previous years, the major U.S. export to 
materials” ca 
compendium 
superphosphoric acid from the 


ry, was superphosph 
nited States. 


oric acid, more than 65% P205 content. The U.S.S.R. forei 
neshnaya 5 8. S. S. R. 1987 reported that the U.S. S. R. imported 989, 


ormation, the Bureau of the Census, effective quly 1986, 5 the 
U.S. data 


previously contained in other Schedule B 
„which would be in the “Fertilizers and fertilizer 
trade statistical 
metric tons of 


USS. 
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Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in 1987 


(Thousand metric tons unless otherwise specified) 


| Apparent! 
Commodity Production Exports Imports consump- 
tion 
METALS 
Aluminum: 
ü! f ³· ] AA AAA 4,600 Mm 5,000 9,600 
Nepheline concentrate „ 31,660 I de 1,660 
C11111ĩ¹³ AAA 8 625 M M 625 
re IDE a aca ge chet NESO A E NE CORDE ĩ eet eas 3,500 e 1,600 5,100 
Unwrought and semimanufactured ___....____-- 2,400 990 EUN 1,600 
Antimony ----------------------------- tons 9,600 500 1, 000 10,100 
Arsenic, white (Ass O)) do— 8,100 Q3) tes 8,100 
Beryllium, 10% to 20% Be0o——Z—-•⁵ 444 do... 2,000 3) 3) 2,000 
Bist . ete do— -— 85 — 200 285 
lum o ucc ĩ˙¹ A DES EE do- 1 500 8,400 
Chrome ore, marketable |... -------- Apu 23 570 3521 NS 8,049 
é»’ðwumm].. euius UM cite tons_ — ; er 2,500 300 
e output, Cucontent. - - -- ---------------——- 630 ©) 150 780 
Unrought, unalloyed, . 3 a 780 200 50 630 
h ³ſſ ee i ee 147 85 3) 112 
Gold cac ⁰ thousand troy ounces. _ 8,900 8,900 NM ($) 
sron an and steel 
2 E a eee ee 8 3250,814 3 545,427 3) 205,447 
Pii iron and blast furnace ferroalloys...........- ~~ 2113, 877 25,968 3 107,914 
Seeds Ja;; KA E 2161, 887 3) 161,887 
UIT MEME" 2114,081 *8,7 10 25,624 108,995 
PD Lo ee ( 8 ,946 408 35,167 25,105 
Ferroalloys, electric-furnace -------------------- 2,500 2756 1.774 
Mine output, Pb contenttit hh 440 n 65 505 
nunc Dec a es 505 80 585 
77177 . E rear NA 215 en m 215 
Magnesium metall” «„ 90 5 87 
concentrate _-—---------------------- 29,400 2714 400 9,086 
A TEE EENE ENEA ee 76-pound flasks_ — 67,000 i APA 62,000 
NOU J Pto 8 tons. — 11,500 Q3) 1,200 12,700 
Mine output, Ni content LL LLL LLL LLL LLL LL 185 E 16 201 
Plant production, Ni contenint᷑eet 201 70 4 185 
Platinum-group metals thousand troy ounces - 8,900 2,100 aa 1,800 
MIVOP ⅛¾˙ m E O owe ee ee eS do— 48,200 Sa 4,000 52,200 
Mine output, Sn conten!ck tons 16,000 m 1,000 17,000 
Pra Un vet eS ĩ (d TEAMS CT do- 17,000 Le 18,000 80,000 
f, cu c a c E do... 4,000 EUM es 4,000 
Titanium metall „ do— 46, 000 5,500 m 40,500 
2e 11777 ]ĩðVu ee Lui E do- 9,200 Q3) 7,200 16,400 
c: | 
Mine output, Zn content- - - -------------------- 810 = 95 905 
Primary 2222.4 W-. ee ee 8 
Won; ec cose See ee eee 110 2% = 110 
INDUSTRIAL MINERALS 
„ p v eS 22,555 500 0 2,055 
Hans. cov etl . ES 540 set 540 1,080 
CINE a ß ae 2137,404 22,423 2901 185,882 
OlSY6 —— ncnocccs eR Ue eo 8 8,000 Q) Q3) 8,000 
Diamond: 
uet AA e ears thousand carats.. _ 4,400 8,000 (*) 1,400 
Industrial stone22a8xssass do— 6,400 7 Q) 5,700 
Diatomilé- —— i a eS eye eee 88 255 (*) Q) 
Fel JJ ĩͤðVd ĩͤ dd E E T aS 840 = 50 890 
Fertilizer materials: 
Nitrogen: N content TOUT EN ERUIT NUT NETS 17,800 6,000 Q3) 11,800 
Phosphate rockckckkkkkkkkkk««k44444„ 34,100 8,500 Si 30,600 
Potash, KO equivalent 210,888 22,251 ais 8,637 
ue 888 560 c 630 1,190 
GraDhite ß ee ee 84 3) 3) 
e f E PE 24,781 3) 3) 4,181 
Lime, dead-burned dolomitekee „ 330,121 3) 3) 80,121 
5 marketab lee 1,87 5 Q3) pis 2457 
Perles 7ã ⁵⁵¼:s BOR TEN 110 AE 490 
Balt all (ype: oe cR 315,400 3452 È) 14,948 
Sulfur, all types 10, 100 300 1.200 11.000 
J ?:: ore ee 228,581 2278 150 28,408 
( —————— M ee eee 8 0 Q) 


See footnotes at end of table. 
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Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in 1987 —Continued 


(Thousand metric tons unless otherwise specified) 


Apparent! 
Commodity | Production Exports Imports consump- 
tion 
MINERAL FUELS AND RELATED MATERIALS 
Anthracite and bituminoun sss 2595,000 235,454 29.600 569,146 
Lignite and brown coal „ 2165,000 (5) Q) 165,000 
esc ——————— — —— 154,000 22 213 21.327 153,114 
Gas, natural million cubic meters 2727, 000 284,989 21, 667 644, 278 
I ³·1mQXQUQ&&àà&.X/æꝓ;//õẽ% 0 . eu 230,081 un NES 80,081 
Peat: 

Agneultural — ß ß LY 160,000 (3) = 160,000 
Kuelüsge--- i ele n e a eie ee: 211,400 ERN " 11,400 

Petroleum 
Crude o $us lta li D nose t eh ce 2624, 177 216,607 213,990 501,560 
Refinery produetss „„ 468,000 259,153 32,160 411,007 


Includes amount available for consumption and stockpiling based on 1987 production and trade and excludes 
consumption from stockpiles from previous years. 

2Reported in Soviet sources. 

Less than 1/2 unit. 

*Exports equaled or exceeded production. 

5Includes concentrates and pellets. 


Table 4.—U.S.S.R.: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
4 ae org Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals zt 75 OM All to Yugoslavia. 
Alkaline-earth metals 84 443 =A France 248; West German any 150; 
| Belgium-Luxembourg 
Aluminum: 
Oxides and hydroxides ________ - T 38 bate All to West Germany. 
Ash and residue containing aluminum 34,788 13,731 ates West Germany 7,217; N ether- 
lands 4, 327; Italy 2. 187. 
Metal including alloys: 
Sra ponas eet ee i 21,596 43,490 20,111 Paani 13,502; Italy 3,086. 
Unwrou ght 438, 724 461,785 5,530 Hungary 198, T 73; Czechoslo- 
66, 000; Japan 64,733. 
Semimanufactures — 17,841 18,301 sas Yugoslavia 8, 053; oland 6,306; 
| Austria 2, 
Antimony: 
Oxides ooo ee 100 46 _. France 36; West Germany 10. 
Metal including alloys, all forms e" 538 214 West Germany 157; France 67. 
Arsenic: Oxides and acids MC 8 — All to West Germany. 
Chromium:? 
Ore and concentrate 
thousand tons 471 474 19 . Poland 130; 
ugos 
Oxides and hydroxides .. ...... 4,820 4,166 17 Czechoslovakia 799; Yugoslavia 
498; Bulgaria 322. 
Copper: 
Matte and speiss including cement 
, s 130 289 8 to Greece. 
Sulfate? _——-------------—— 23,856 23,208 18 Bulgaris 7,087; Hungary 3, 500; 
Sweden 2, 178. 
Ash and residue containing copper _ — 644 = 
F000 33, 865 13,978 — West Germany 11,424; Switzer- 
land 1,678; Spain 526. 
Unwrou ght 89,066 92,225 -- Czechoslovakia 36,000; Hungary 
15, 381 Belgium Luxembourg 
Semimanufactures 641 3,925 PRU Yugoslavia 1,528; Switzerland 
| 1,364; Sweden 461. 
Gold: 
Ore and concentrate 
value, thousands $37 $86 $86 
Metal including alloys, unwrought 
and partly wrought _____ do____ $163,419 $345,483 $154,495 usc a West Germany 


See footnotes at end of table. 
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986P : 
id que Other (principal) 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite*__ thousand tons 43,880 46,948 -— Poland 14,160; Czechoslovakia 
| 13,354; Romania 9,063 
Scrap?____________ do- 3,315 4,088 — Japan 858; Italy 742; Yugoslavia 
Pig iron, cast iron, related mate- 
IIC do... 4,465 5,517 _ East German , 1,029; China 587; 
Ferroalloys: 
Ferrochromium ......... 6,270 27,338 8 Hungary 7,440; Sweden 5,665; 
West Germany 5,271. 
Ferromanganese_ — — — — _ — _ 27,855 23,470 a HUngaty 23,8384; West Germany 
Ferromolybdenum Eun 15 — All to Netherlands. 
Ferrosilicochromium — — — — — a 249 = Netherlands 127; Sweden 99; 
Belgium- Luxembourg 23. 
Ferrosilicomanganese 20, 448 21,104 T Romania 19,979; Netherlands 
Ferrosilickoͤnn 22,184 88,009 14,018 Netherlands 11,628; H 
1,362; Switzerland 2,319. 
Unspecified 569,298 659,820 13,317 Romania 134,021; Czechoslo- 
vakia 118,000; Poland 86,000. 
Steel, primary forms 
thousand tons 194 962 M W 419; Yugoslavia 338; 
Italy 105. 
Semimanuf. 
Bars, rods, angles, shapes, 
sections o- 715 650 East Germany 449; Hungary 150; 
Yugoslavia 22. 
Universals, plates, sheets 
do- 1,492 916 TR s 1 509; Hungary 235; 
Hoop and strip do- 12 18 _. Yugoslavia 10; Bulgaria 2. 
Rails and accessories 
do. ... 4 2 8 Mainly to J ugonivia 
Wir do— 5 10 _. Hungary 6; West Germany 2; 
Yugoslavia 2. 
Tubes, pipes, fittings? 
ENS do- 420 437 Q) past Germany 168; China 84; 
Castings and forgings, rough | 
ee - 11 3 — Mainly to West 
ified? . 5,917 6,285 Ls Poland 1,825; rir ie 4,460. 
Lead: Metal including alloys: TM 
F000 ; E 
Unwroughhnht! ~~ 22-- 24,605 25,524 262 Finland 18885 ; Italy 6,494; Hun- 
Semimanufactures 20 41 See Affto Wugesiavia 
Lithium: Oxides and hydroxides ——_— 25 90 — J apan 60; Netherlands 20; Spain 
Ore and concentrate, metallurgical- 
grade*_______ thousand tons... 1,126 1,101 -- Poland 578; Czechoslovakia 275; 
East Germany 84. 
Metal including par i all iris 8 mo 10 TE All to Netherlands. 
Mercur ——-~- 6-pound flasks. — = 2,610 — West Germany 1,827; Sweden 
261; France 11 6. 
Mol num: 
and concentratteeeeee 22 nis 
T x including alloys, all forms ..... MC 14 _. All to Greece. 
ickel: 
Matte and spei . 166 197 T Chile 68; Spain 48; Austria 33. 
Metal including alloys: 
SCAD nolo 8 24 HE 
Unwrou ght 27,316 37,330 17 West Germany 15,469; France 
ö 4,119; Czechoslovakia 3, 971. 
Semimanufactures 239 526 _. All to Yugoslavia. 
Platinum group metals: Meal includ- 
ing alloys, unwrought and partly 
wrought ______ value, thousands $236,218 $416,319 $81,661 aa nia West Germany 
Rare-earth metals including alloys, all MT 
forms c ĩð es 107 13 10 West Germany 3. 
Selenium, elemental_____________ 2 14 on All to United Kingdom. 


See footnotes at end of table. 
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1985 1986P United 
States 
METALS —Continued 
Silver: 
Ore and concentrate 
value, thousands $215 am 
Waste and swee pings ccs EE $888 =e 
Metal including alloys, unwrought 
and partly wroughjgt 8 . 84 $4 
Tellurium, elemental and arsenic . .. . — — 6 20 m 
Ji RCM DUNG 8 18 ES 
Metal sa including alloys, unwrought .. — 14 5 nde 
8 and concentrat, -- PPS 12 ae 
Metal including alloys, all forms 1,065 2,897 185 
Vanadium: Ash and residue containing 
vanadium |... ~§______~__ aes 412 E 
Zinc: 
Ore and concentrate 5,159 zc 
Oxides 250 100 EE 
Ash and residue containing zinc TM 124 EN 
Motal including alloys: 
Unwrought ....-..------ 12,029 9,958 812 
Semimanufactures s 10 es 
Zirconium: Metal including alloys, all 
6ꝛnwn ee a a 2 ue 
Ores and concentrates ----—- EY 5,214 A 
Oxides and dally Paes NIMES 10 P 
Ashes and residues 76,853 8,081 ee 
Base mtals including alloys, all forms 17,510 84,220 1 
INDUSTRIAL MINERALS 
Abrasives, n.e.s 
Bb Coi ondun; emery, pumice, 1 
Corundumnmnm 8,438 7,940 NE 
Silicon carbide ...- 6,753 8,196 ave 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands_ — $1,937 $1,216 $17 
E and polishing wheels and 
MN NE ERROR 161 333 zinc 
Asbestos, crude __~_____________- 262,611 287,458 ce 
Barite and witherite ... . nm 18 "m 
Boron materials: 
Crude natural borates. _____.__- — 1.250 ncs 
Oxides and acids 11,249 13,426 -- 
Fe aT eA A M D UE 179 101 ae 
Cement? . thousand tona. .. 2,818 2,771 me 
crude: 
otte earth- _§__.______ 5,534 — 
Kaolin nini 82,611 80,870 "— 
Unspecified 16,017 3,057 
Cryolite and chiolit . ---------— 2 EUN 


See footnotes at end of table. 


Destinations, 1986 
Other (principal) 


Switzerland $621; Spain $199; 
West Germany $3. 


West Germany 10; United King- 
come 6; Belgium-Luxembourg 


All to West Germany. 

France 10; United Kingdom 2. 

United Kingdom 2,179; Weat 
Germany 429 

All to West Germany. 

All to Y lavia. 

All to ium-Luxembourg. 

Hungary 5,077; Poland 2,226; 
Yugoslavia 1,305. 

All to 

All to West Germany. 

All to Sweden. 


Japan 2,02 3,023; United Kingdom 


ce 21. 
Pi tpar 15,000; Austria 
14,062; Poland 5,015. 


West Germany 5,067; France 
1,865; Japan 770. 
; France 


W 
ont Italy sree Ate 


Y lavia $548; Italy $414; 
lgium-Luxembourg $111. 


Finland 252; Philippines 41; 
Yugoslavia 30. 

Poland 77,005; Japan 36,024; 
Czechoslovakia 32,653. 

All to United 


All to Ja 
e dtt W any 


All to Husgaty 


China 662; pt 680; Saudi 
Arabia 
Poland 20,622; Yugoslavia 


10,076; West Germany 151. 
Hungary 2 2,451; Austria" 408; Fin- 


THE MINERAL INDUSTRY OF THE U. S. S. R. 


889 


Table 4.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1985 1986P United 
States 


INDUSTRIAL MINERALS —Continued 


"ne x 
m, not or rung 
ue, thousands 


Industrial stones do _ _ 
Diatomite a ee uaa caren eae 
Fertilizer ma 

Crude, n. ess 

Manufactured: 

Ammonia. -. thousand tons 
Nitrogenou s do- 
Phosphatic? do... 
Potassic? h do... 
5 U T and mixed - do-—- 
and plaster __________-_ _ 
FC 
Magnesium compounds 
Mica: ica ruda including splittings and 
Pens cds a aa oe” 
Phosphorus, elemental“ 
nt mineral: Iron oxides and hy- 
Potassium sal ta, crude——— 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands 
Synthetic do- 


Sodium compounds, n. e. s.: 
Carbonate, manufactured. 


Talc, steatite, soa 
Vermiculite, perlite 


Other: 
Crude 


ne, pyrophyllite 
PR 3 


Slag and dross, not metal- bearing 
See footnotes at end of table. 


$858,573 


$108 


1,587 


5,127 


94 
18,695 
28 
7,124 


5 
2,610 
55,804 


434 
14,618 


10,478 


55 
82 
6,858 


$469 


Destinations, 1986 
Other (principal) 


ium-Luxembourg $348,889; 

est German Sad 18; Swit- 
zerland $54 

eir tin iR $98; West 


many $29; Switzerland 


Canada 2,081; West Germany 
277; Yugoslavia 100. 


Spe in 263; Finland 194. 
996; Vietnam 782; Hun- 


8 e Hun- 
palan 1.670 Hungary 537; Ro- 


Austria 58; Italy 19; Hungary 17. 
All to Finland. 


Hungary 25; ; Yugoslavia 3. 
H 5,057; Netherlands 
1,785; West Germany 282. 


All to Finland. 
eas 803; Poland 536; Hun- 


Poland 13. 13, 7 16; Romania 11, 578; 
West Germany 1.211. 


All to Yugoslavia. 
All to France. 
Hong Fon Kong i West Germany 
taly $24 
Austria $401; West Germany 
$130; Thailand $79. 
Bulgaria 210; Vietnam 60; Hun- 
Hángary 160, 160, 2041 jc 
74,191. 


France 20,681; Finland 13,610; 
e admis 2/151. 


Italy 5,484; Japan 1,659; Yugo- 
slavia 977 


via 977. 
Finland 42; France 4. 
All to Sweden 

All to United Kingdom. 


Hur 28,672; Yugoslavia 
Czechoslovakia 214,016; Mon- 


Afto Hunge 


France 20 84 8. ium-Luxem- 
bourg 17, 216 Italy 11,292. 


err 5 19,922; ay 
287; Yugoslavia 2,1 
All r^ Japan. 
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986” ; 
saad eee Other (principal) 
R AND RELATED 
Carbon: Carbon black 98,268 104,674 5 Hungry 29,685 B ia 27,228; 
Gi East Germany 23, 777. 
Anthracite and bituminous? 
thousand tons 33,500 83,536 -- Bulgaria 7,198; Japan 5,266; East 
Germany 4,295. 
soria of anthracite and bituminous 5 
Lignite V 178 110 -— Yugoslavia 91; Japan 19. 
Coke and semicoke* |... do... 2,907 2,683 _. East Germany 986; Finland 715; 
Hungary 542. 
Gas, natural: Gaseous 
million cubic feet 1,496,418 22,795,218 — West Germany 596,109; 
Czechoslovakia 37 5, 782; 
; France 309,708. 
Peat including briquets and litter 151,845 168,591 — West Germany 82,216; United 
Kingdom 28,161; Haley 26, 495. 
Petroleum: 
thousand 42-gallon barrels_ .. 859,950 951,641 558 East Germany 125,442; Poland 
8 100,622; Finland 62,567. 
ery ucts: 
Liquefied petroleum gas 
aan 2,677 NA 
Gasoline do- 46,548 49,982 — West Germany 17,930; France 
an ae United Kingdom 9,228. 
Mineral jelly and wax do- 9 12 cum ungary lz 
Kerosene and jet fuel.. do... 1,891 1,860 129 Hungary land 394; 
e 
Distillate fuel oil .. do- 119,131 113,661 EM Netherlande 2 26.253 West Ger- 
man 22,968; Switzerland 
Lubricants da- 1.708 2.405 -. Austria 1,033; Denmark 967; 
United om 198. 
Residual fuel oil da- 100,065 114,493 6,671 Italy 23,052; Belgium-Luxem- 
bourg 17, 666; d 13,870. 
Bitumen and other residues 
do... zt Q) — Mainly to Finland. 
Bituminous mixtures do- Q) 8) — All to Finland. 
Petroleum cke TS 1,974 1,230 us Polan EET d 16,00; unspecif 326; 1 186. 
Unspecified? ______ do... 100,848 180,982 
. NA Not available. 
iTable reper cd Jozef Plachy. ))) ang tarea Aelii gr this table should not 
be taken as a complete presentation of try's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information aad dai data published by the trading partner countries. 


WLess than 1/2 unit. 
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate 
thousand tons 


Oxides and hydroxides da- 


a—-— Amm em em am a a aw ow aw we ow om = ew a oe 


centrate . 


and concentrate PFC 


Gold: Metal including alloys, un ht 
3 nang oys, unwroug 
value, thousands 


ea oe De AO ee a rn a e 
F ae O V Tam UT AS 
Ferromolybdenum m 
Ferrosilicochromium ~~ ~~ ~~~ 
Silicon metal_____________ 
U ied. .— ullo 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions thousand tons 
Universals, plates, sheets 
Hoop and strip. - do. 
Rails and accessories da 
F do- 
Tubes, pipes, fittings? do- 
!... OUR 
Unspecified da- 
nspecified 
Ore and concentrate 
Orid —— ]. anaa 
Metal including alloys 
Un (MEUM ER RENS 
Semimanufactures 
um: Metal including all 
pach 
Ore and concentrate, metallurgical- 
— ͤ 88 
Oxides ⁊ A A ee 


See footnotes at end of table. 


1985 


1986 


1.982 
7,250 


United 
States 


Sources, 1986 
Other (principal) 


aie 897; Yugoslavia 887; Jamaica 
Yugoslavia 534; Hungary 511; Ireland 


irs Germany 30; United Kingdom 


ed 17 4362 a ERTA 1,528 
Austria 1,811. pues 


All from West Germany. 
All from France. 


All from Spain. 


All from Japan. 
er 44,000; Austria 55; Sweden 


Sweden 1,360; West Germany 308. 


m Sweden 
North Korea 8 040; vie 500. 
All from Y 
Sweden 3 j Austria 1,857; United 
264,846; Italy 6,101; 


Czechoslovakia 358; Hungary 196; 
Japan 81. 


Na Germany 809; Austria 348; 
apan 299. 
No Germany 124; Japan 17; Italy 


United Kingdom 
— 4; 8 2; West Ger- 


Japan 1 m i 1 6285 West Germany 1,841; 
MY 5; Finland 2; West Germany 1. 


Spain 9,869; Ireland 3,629; Sweden 
8,200. 


France 2,850; United Kingdom 880; 
Switzerland 120. 


iter ER Yugoslavia 466; Fin- 
Canada 600; Yugoslavia 81; Finland 


All from Netherlands. 
Japan 5,200; Greece 2,050. 
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P : 
d 2 7 - Other (principal) 
METALS —Continued 
Molybdenum: Ore and concentrate 69 T 
ickel: 
Matte and speiss, Ni content — — _ _ — ut 
Oxides and h droxides |... _ 8,050 ud 
Ash and residue containing nickel 500 -— All from Greece. 
Metal including alloys: 
Unwrought _____________ 1 10 i All from Japan. 
mimanufactures |... 545 24 3) Sweden 15; France 9. 
Platinum-group metals: a us includ- 
ing alloys, unwrought and partly 
ge SEN p value, thousands $52 $1,081 $1,038 Switzerland $39; Japan $3. 
ver 
Ore and concentrate do... sed: $110 ee All from Canada. 
Waste and sweepings*.. _ _ _ _ do____ ppa $134 _. All from Switzerland. 
Metal including alloys, unwrought 
and partly wrought |... 02. — $881 $320 -— West Germany $310; Belgium 
T Luxembourg $7; Switzerland $2. 
Ore and concentrate 2,020 427 __ Hong Kong 265; Netherlands 162. 
Metal including alloys: 
Unwrou ght 11,474 7,017 "— United om 4,952; Netherlands 
2,000;; Belgium-Luxembourg 65. 
Semimanufactures 2 ie 
Titanium: 
Ore and concentrate 8,400 5,000 T All from Netherlands. 
B ucc ³ĩVA ( ⁵ e 9,446 2,659 aes West Germany 2,100; United King- 
dom 236; Spain 1 16. 
Tungsten: 
Ore and concentrate 1,022 1,415 -- All from Hong Kong. 
jo including alloys, all forme M 
Ore and concentrate 63,727 54,920 "- 5010, % 5; Canada 17,578; Spain 
Oxide ee er 1 105 -. United Kingdom 100; Finland 5. 
Blue powder... ~~ 518 1,584 -- Lug Mosi ; Spain 596; United 
om 
Metal including alloys 
Unwrought_____________ _ 24,026 12,945 es 1% „Ä Finland 3,001; Spain 
Semimanufacturs 9,119 1.183 a Poland 909; Finland 184; Yugoslavia 
oo Ore and concentrate " 3,750 ai All from Netherlands. 
er: 
Ores and concentrates |... 91,961 28,065 a Norway 17,064; Australia 11,001. 
Oxides and hydroxides ________ — 105 FM 
Ashes and residues 1,021 18 22 All from taly. 
Base metals including alloys, all forms 2,083 426 -— Japan 922 Finland 104. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
C ANE Pee ES NEHME CREMA 6 144 2 Yugoslavia 140; Italy 2. 
Artificial: Corundum __________ 3,157 4,049 = i Edi West Germany 1, 468; 
apan 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands. — SA $851 — All from Canada. 
5 and polishing wheels and 
HUN MEHR EEA 1,829 8,576 2 Japan 760; Austria 755; France 584. 
Peat crude monct NU 414 414 
Barite and witherite. . 14,946 19,600 -— Yugoslavia 14,600; Morocco 5,000. 
Cement thousand tons. 1945 21,110 (3) Ber 399; Hungary 28; unspecified 
Clays, crude: 
TJ ¹·¹»ͥ̃ ͥͥ oe TR MOOR 20 8 — All from United Kingdom. 
Unspecifiedmqʒqhga 63 457 —— Italy 455; Denmark 2. 
Diamond: 
Gem, not set or st 
. thousands. $1,562 $2,893 m „ $2,876; United Kingdom 
Industrial stones do... $481 $662 $3 . United Kingdom $510; Belgium 
Luxembourg $138; Switzerland $11. 
Diatomite and other infusorial earth .. .. — 191 108 T: rium-Luxembourg 85; United 


See footnotes at end of table. 


om 22; Denmark 1. 
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986P : 
iiiki e Other (principal) 
INDUSTRIAL MINERALS —Continued 
d code ; fluospar, related materials: 
T EE 8 23,200 NA 
Aaaale JC ee a8 EEAS 37,528 NA 
ifièd ͤ 129 82,280 -— Thailand 32,000; Finland 280. 
Fertilizer materials: Manufactured 
OM oe ri PR 1 — All from France. 
Nitrogenous.... L2 2 LLL 2-2 50,433 230,000 -— All from Afghanistan. 
PhosphatifW—ſjc 702, 725 826, 400 -- Turkey 287, 300, Morocco 274,800; 
Tunisia 71,900. 
Pot assi 50 RN 
Unspecified and mixed _________ 16,442 57,615 x. uae 55,281; Italy 2,241; Aus- 
raum and plaster᷑ rr, 46 37 NEN Yugoslavia 30; Finland 7. 
il i eo T 65 -— United Kingdom 50; France 15. 
Lime zou iu A 8 28 205 3 Yugoslavia 126; Austria 76: West 
; rmany 3. 
um ae 
JJ eae oe 31 18 Yugoslavia 18. 
Oxides a and N ee eee 21,655 661,770 _. North Korea 626,000; Czechoslovakia 
32,000; West Germany 1,220. 
1 5 Worked including agglomerated 
VT — 479,279 Morocco 49,278; West Germany 1. 
Fue ents, 5 Iron oxides and hy- i 
xides, processed ____.._____ 1,110 910 — All from Japan. 
Precious and semiprecious stones other 
diamond, synthetic 
" value, thousands = $58 -— Japan $37; West Germany $21. 
Salt and brine._______-__-_-__- 60 14 _. [Italy 8; Finland 6. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured §22,181 518,731 e ET as 473,238; Poland 45,483; Italy 
Sulfate, manufactured... ic: 31 — All from Japan. 
Stone, sand and gravel 
ension stone: 
de and partly worked 8,638 7,120 zu Hungary. 90 EI taly 30; Sweden 24. 
Worked... -- 2-2 ---- 517 1,401 iu avia 673; Italy 20. 
Dolomite, chiefly refractory- grade 24 "n 
Gravel and ed rock |... 2,498 14,897 zS eey 10,530; Yugoslavia 3,814; Fin- 
Quartz and quartzitee 445 40 — Finland 24; Austria 15; West Ger- 
many 1. 
Sand other than metal-bearing .... 40 1,977 is Fine 1,908; Yugoslavia 68; Spain 
å f 
Elemental, crude including native and 
p byproduet np thousand tons L 1,719 _. Poland 871; Canada 848. 
DEM oL . ees ts n deu € 
Sulfuric acid 98,178 98,844 hot ica 97,975; Japan 831; Hungary 
Talc, steatite, soapstone, pyrophyllite 1,035 1,469 — All ina Finland. 
er: 
e Eme Eu 1,211 2,941 PN ungar im 2,599; Yugoslavia 225; Swe- 
Slag and dross, not metal-bearing .. .. — 115 429 ae. Finland 400; France 29. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,369 1,656 zm Finland 1,654; Mines 2. 
Carbon: Carbon black 2538 54,021 113 Argentina 52,831; West Germany 
Anthracite and bituminous? 
thousand tona. 10,300 11,800 aa All from Poland. 
Lignite inclu briquets | do- 17 "n 
Coke and desea 5 do- 1.076 120 i Do. 
Gas, natural: Gaseous? 
million cubic feet 85,532 78,898 -- NA. 
Peat including briquets and litter 55 = 


See footnotes at end of table. 
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986P ; 
nee Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude? 
thousand 42-gallon barrels. _ 90,520 110,709 -- NA. 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels. _ 626 1,531 (3) Poland 1,032; France 487; Austria 
Gasoline do- 94,197 358 ae United Ki ingdom 264; Finland 85; Yu- 
Mineral jelly and wax do- 1,865 2,306 m N scherlands 1, 838; West Germany 
Kerosene and jet fuel do- 24,889 29,435 xu Y os Lt ,660; West Germany 
Distillate fuel oil . do- 649,736 219,190 NS Swoden 178,328 326; Argentina 21,813; 
ug 
Lubricants _________ do- 1,777,720 2, 217,218 906,575 Finland 302, 645; France 289, 674. 
Residual fuel oil do... 213,060 275,764 Lt M oT 2 468 Spain 93, 740; Sweden 
Bitumen and other residues iE 
do- 14,411 17,826 un crag 8,605; Finland 8,030; Aus- 
tria 473. 
Bituminous mixtures... do- 697 8,503 . og 1,988; Finland 915; Swe- 
en 338. 
Petroleum coke |... do... 1,169,108 776,270 581,559 J apan 141,542; United Kingdom 
Unspecified? un 
thousand 42-gallon barrels. . 11,833 11,240 _._ NA. 
PPreliminary. NA Not available. 
1Table sree by Jozef Plachy. to a lack of official trade data published by the U.S.S.R., this table should not 


be taken as a complete presentation f country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of the U. S. S. R. 

Less than 1/2 unit. 

May include other precious metals. 


Table 6.— U.S. S. R.: Estimated net exports 
of selected minerals and metals as a 
percent of consumption in 1987 


Percent of 
Commodity consump- 
tion 
Aluminum. —— nn oil ul e e e 50 
J ee ig Se y ES 24 
Chromium ore 17 
Diamond, gem- - -- - -—-- --------—-—— 200 
Gas, natura i 
Iron ore and concentrate |... 5 
C§Ä̃⁰PöAIf;'ꝛ AA my E ete 
Nice!!! es 52 
Nitrogen . nns 51 
Perlite 22 
5 

PRESSE CIE NUR KA SES SPIELEN 25 
Refinery products__________--___ 14 
Platinum-group metals 117 
Potash) 2a. 2 2s i 5S to ie os 26 
Titanium metal ___~___~_~____~______ 14 


1Selection made from commodities for which exports 
make up 5% or mre of consumption. Includes consump- 
tion of secondary m 

Exports er or exceeded production. 
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Table 7.—U.S.S.R.: Estimated net import reliance of selected minerals and metals as a 
percent of consumption in 1987? 


Percent of 
Commodity consump- Principal sources 
tion 
Par dc PS 50 Bulgaria, North Korea, Y via. 
Bauxite and alumina ........... --------- 60 Greece, Guinea, Hungary, India, Jamaica, 
Japan, Yugoslavia. 
, ß IE 70 NA. 
C ²˙¹ü A em 12 NA. 
)))). 88 47 Cuba, Zaire 
Fiun par MM tc Hg OCC 18 iland. 
Fluorspar _.....~_~_.~__________._____ 53 ina, Mongolia, Thailand. 
Iron anda steel, high-quality products ... 8 Austria, Belgium-Luxembourg, France, West 
rmany, Italy, Japan, S 
Lad tonc eue Led 12 n B Greece, Peru, Spain, 
weden, Turkey 
Mene marketable |... ~~ ___ 24 North Korea. 
REM RE a ea ee ee 12 India. 
Moiybdanum Se ah eae eae ee cee 8 9 Mongolia. 
BINE a es ee E 8 Switzerland, United Kingdom. 
Bulfur 7) 8 2 Poland. š; — 
ean als Ais ⁵ð 8 Malaysia, apore, nited Kingdom. 
ec eae E EEE uM 43 China, Mongoli Korea. 
Zie DOM . ĩͤ... PIC 11 Bulgaria, Finland, 988 Poland, Spain, Swe- 
den, Turkey. 
NA Not available. 
1Includes consumption of — AA metal. 
COMMODITY REVIEW 
METALS increase in ore extraction would not be 
: possible for several years and significant 
Aluminum.—The  Tadzhik aluminum A 


plant, which along with the Sayansk plant 
was one of two new aluminum plants being 
constructed in the Soviet Union, reported 
fulfilling its annual production target. This 
could be an indication that the Tadzhik 
plant was overcoming the many difficulties 
it had experienced since its commissioning. 
Plans called for the Kanaker aluminum 
plant in Armenia to increase production of 
foil for the electronics and food processing 
industry by 30% by 1990 in comparison 
with 1985. Kanaker ceased producing pri- 
mary aluminum in 1984 for environmental 
reasons but continued to produce foil, wire, 
and other fabricated products. 

The Soviet aluminum industry had to 
depend on imports for more than 50% of its 
raw materials. Some progress was reported 
in 1987 in developing bauxite production at 
the Severouralboksitruda Association, 
which had been in operation in the Urals 
since the mid-1930's. It had gone from a 
small operation to its current state of five 
large underground mines, 500 to 700 meters 
deep, and one open pit. The association was 
undergoing extensive renovation that had 
been neglected in earlier years. However, 
owing to the complex mining conditions at 
the association, with the depth of mines 
increasing up to 22 meters per year, an 


production increases were not foreseen at 
this association. To increase bauxite produc- 
tion, new deposits would have to be devel- 
oped to provide for the country’s need for 
aluminum raw materials.!“ 

A method the Soviets were using to in- 
crease aluminum raw material production 
was to use the nonbauxite materials nephe- 
line and alunite. The apatite complex on 
the Kola Peninsula produced about 1.6 mil- 
lion tons per year of nepheline for use in 
alumina production, but millions of tons of 
nepheline were accumulating in dumps that 
were viewed as an additional raw materials 
source. In addition to nepheline, alumina 
was also produced from alunite in Azer- 
baidzhan, and in 1987, planned additional 
capacity for alumina production from alu- 
nite ore reportedly was commissioned at the 
Kirovabad alumina plant. 

To augment the aluminum raw material 
supply and reduce the cost of aluminum 
production, greater use was being made of 
secondary material. The percentage of alu- 
minum produced from secondary material 
was in the neighborhood of 20% of total 
aluminum production. Production of sec- 
ondary aluminum occurred at metallurgical 
plants with capacities ranging between 
22,000 tons to 180,000 tons per year. 

Chromium.—In 1987, the Soviets pro- 
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duced nearly 3.6 million tons of marketable 
chrome ore.* At the Donskoy complex in 
Kazakhstan, which produced more than 
95% of the country's chrome ore, five of the 
six open pits had been or were being reno- 
vated and the crushing-beneficiation plant 
No. 1, the country's largest for chrome ore 
beneficiation, was being renovated, raising 
its capacity from 575,000 tons per year to 
615,000 tons per year. The renovation of the 
open pits at the Donskoy complex was 
lengthening their expected production life 
an average of 3 to 5 years. Development of 
the new Molodezhnaya underground mine 
at Donskoy was proceeding. In September 
1986, the first stage reached its projected 
capacity for producing 800,000 tons per year 
of crude chrome ore; the first stage began 
operation in 1982. 

In the U.S.S.R. three bichromate plants 
were in operation, the Aktyubinskiy, Novo- 
troitskiy, and Pervoural'skiy. Products from 
these plants were consumed domestically 
and exported to a large number of countries 
including France, Italy, Japan, and the 
United Kingdom. 

Cobalt.—At the Ufaley nickel complex in 
the Urals, where cobalt production began in 
1986, cobalt was extracted from concen- 
trates transported from the Severonikel 
complex on the Kola Peninsula and the 
Tuva cobalt complex in East Siberia; this 
required long-distance shipment from both 
locations to Ufaley. Cobalt production at 
Ufaley had increased greatly since 1946, 
increasing 4 times by 1950, 7.5 times by 
1970, 30 times by 1965, and 130 times by 
1986. During the 1986-90 period, plans call- 
ed for the Ufaley complex to increase cobalt 
production by 40% by 1990 in comparison 
with 1985. To do this it would be necessary 
to add additional equipment. 

Copper.—The Soviet copper industry was 
faced with the problem of decreasing ore 
grades at its major working deposits. The 
copper content of ore in Kazakhstan, the 
major copper-producing region of the coun- 
try, has decreased by 5096 in the past 15 
years.'* Development of the c e 
was, nevertheless, p 
stan. At the Balkhash copper complex in 
Kazakhstan, it was planned to commission 
the second autogenous fluidized bed smelter 
(PZhV) by yearend. The first PZhV smelter 
was commissioned at Balkhash in 1985, but 
only began operating smoothly during the 
latter part of 1986. The switch to PZhV 
smelters was considered critical for main- 
taining production levels at Balkash, where 
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lower ore and concentrate grades for domes- 
tic and imported materials had led to a 
significant reduction in production capacity 
for reverberatory smelting and conversion. 
During the first " months of 1987, the 
Balkhash complex increased production of 
blister copper by 10% in comparison with 
the comparable period in 1986.19 

Reportedly, at the Dzhezkazgan copper 
complex in Kazakhstan, the plan for 1986 
and the first half of 1987 was fulfilled. Plans 
for Dzhezkazgan for the 1986-90 period call- 
ed for ore extraction to increase by 11% by 
1990 in comparison with 1985. During the 
1986-90 period, large capital investment was 
to be made at Dzhezkazgan. Plans called for 
commissioning the first stage of the Akchiy- 
Spasskiy Mine and the No. 3 beneficiation 
plant for the Annenskiy Mine, as well as a 
significant investment in equipment and 
renovation. 

In Armenia, at the Alaverdi copper com- 
plex, plans called for putting back into 
operation the Lenin mines, which were 
abandoned after World War II because of 
flooding. At the Moscow copper smelter and 
refinery, a new foil production line was 
commissioned. 

Ferroalloys.—In recent years, the Soviets 
greatly increased exports of regular-grade 
50% ferrosilicon after significantly expand- 
ing production capacities at the Yermak 
ferroalloy plant in Kazakhstan. In August, 
the European Economic Community decid- 
ed to impose an antidumping duty of 59 
European currency units per ton on imports 
of Soviet ferrosilicon after having found a 
dumping margin of 10.7%. Despite increas- 
ed production of some ferroalloys, the coun- 
try reported a shortage of ferrovanadium.* 

Although the Kuznetsk ferroalloy plant 
began production of ferrosilicovanadium in 
1981, it was claimed that because of techni- 
calities the plant was not producing this 
product in accordance with Government 
specifications. The plant, which was pro- 
ducing 1,500 tons per year of ferrosilico- 
vanadium, was told that it was no longer 
allowed to supply its customers. The plant 
had " customers, including some of the 
largest truck and machinery manufactur- 
ing plants in the country with 12 addition- 
al customers applying for orders at the 
time. The Kuznetsk plant was protesting 
the injunction, which was apparently re- 
quiring that the plant curtail or cease pro- 
ducing ferrosilicovanadium until it was pro- 
duced in accordance with Government 
established legal specifications, which it 
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was claimed, had still not been provided 
to the plant. The head of the technical 
division at the Kuznetsk plant stated that 
this Government injunction would adverse- 
ly affect the country's machinery manufac- 
turing capability.*: 

Germanium.—At the end of the 1940's, 
the Soviets began to seek reserves and to 
organize production of germanium for semi- 
conductor devices. Within the first years 
after its exploration began, the country 
was able to find adequate reserves to sup- 
ply domestic demand and cease imports. 
Then, in 1966, the U.S.S.R. began export- 
ing germanium. Unlike market economy 
countries, which produced germanium from 
processing zinc, the main source of germa- 
nium production in the U.S.S.R. was coking 
coal from the Donets Basin (Donbas) in the 
Ukraine. Germanium production from the 
Donbas was based on coal tar and coking 
residues. The Soviets also had a recycling 
program for germanium. For future sources 
of germanium, the Soviets were considering 
iron ores, flue dusts, and fly ash as well as 
improved recycling. 

Gold.—The 1986-90 plan called for a 
sharp increase in gold production, although 
the complaint was raised that there were no 
specific plans concerning how this increase 
was to occur. Furthermore, it was argued, 
important gold deposits were not included 
for development in the new plan.? It ap- 
peared that Soviet gold sales in 1987 were 
reduced in comparison with 1986, which 
could be attributable in part to increased 
hard-currency earnings from oil exports, 
enabling the Soviets to meet their hard- 
currency earning targets with reduced gold 
sales. 

Although the Soviets reported planning 
increases in gold production for the 1986-90 
period, specific data on gold production and 
sales had been secret for decades. When 
the general manager of the Vneshekonomo- 
bank, the U.S.S.R.’s only legally authorized 
institution for selling gold abroad, was ask- 
ed about the possibility of the Soviets pub- 
lishing gold statistics, he replied “What is 
the benefit, if figures are better than 
thought, it will be interpreted as the Soviet 
Union selling and this would be bad for the 
gold price. If figures were less than esti- 
mates you say, our credit rating is ques- 
tionable.“ “ Regarding the effects of the 
policy of restructuring on gold sales, he 
declared that perestroika “can afford us to 
assume that the Soviet Union will possess 
more room for maneuver while deciding at 
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what particular moment and what quantity 
of gold should be sold depending on the 
market conditions.. 

Increases in gold production in recent 
years occurred primarily from the artels, 
which were collective groups of workers 
acting much as private entrepreneurs. 
Much criticism was directed in the Soviet 
press toward these artels, which originally 
were intended to mine areas that were 
uneconomic and inaccessible for the state 
enterprises using large equipment. Howev- 
er, the artels, it was claimed, through a 
system of corruption that allowed numer- 
ous individuals to amass large sums of 
money, had taken over the development of 
major rich deposits and were mining these 
deposits using expensive modern equip- 
ment, often imported from the West. The 
artels were also accused of poor mining 
practices, allowing gold losses up to 15% to 
20% more than was the norm for state 
enterprises. 

In 1987, the Severovostok Zoloto (North 
East Gold) Mining Association, one of the 
country's major producers, reported fulfill- 
ment of its 1987 gold extraction plan in 
October, producing in excess of the plan for 
the rest of the year. During the 1986-90 
period, plans called for completing develop- 
ment of the Kirgiz gold mining complex, the 
first stage of which was commissioned in 
1985. Development was by open pit mining. 

In 1987, the U.S.S.R. reportedly was con- 
sidering plans to reopen the El Limon gold 
mine in Nicaragua. Also, the U.S.S.R. pro- 
vided gold mining equipment to Nicaragua 
to enable it to increase its current level 
of gold production. In 1987, the U.S.S.R. 
changed its policy regarding gold sales to 
Japan and began selling gold to Japanese 
trading houses on a consignment basis rath- 
er than through spot sales. 

Iron Ore.—In 1987, iron ore production 
increased slightly, fulfillng the plan. A 
total of 544 million tons of crude iron ore 
was extracted to produce 251 million tons of 
marketable iron ore, from which 194.5 mil- 
lion tons of concentrate and 67.5 million 
tons of pellets were produced. The plan for 
marketable iron ore production was exceed- 
ed by 3.2 million tons, for concentrate by 1.7 
million tons, and for pellets by 1.5 million 
tons. Despite decreasing ore grades, the iron 
content of marketable ore increased from 
59.7% in 1986 to 60.01% in 1987. The plan 
for 1988 called for increasing the percentage 
of production of concentrate with an iron 
content of 6596 and higher. 
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In 1987, 470 million tons of crude iron ore 
was extracted from open pits, accounting 
for 86.4% of total extraction. The concentra- 
tion of production at a few large open pits 
continued. In 1987, seven large open pits 
produced 235 million tons of ore equaling 
50% of total open pit extraction in compari- 
son with 45% in 1986. Open pits with a 
capacity of more than 10 million tons per 
year, although representing only 3096 of 
open pits, accounted for over 85% of total 
production. 

The U. S. S. R. was confronting the problem 
of low-grade iron ore reserves. Of total 
reserves in 1985, 51.8% was of lower grade 
iron quartzites. The iron ore reserves are 
unevenly distributed, with 78% of explored 
reserves in the European part of the coun- 
try and 22% east of the Urals. The deficien- 
cy of local reserves in the eastern part of 
the country necessitated hauls of up to 4,500 
kilometers. 

Regarding equipment, the average capaci- 
ty of shovels increased from 6.78 cubic 
meters in 1986 to 7.2 cubic meters in 1987. 
Shovels with a capacity of more than 6 
cubic meters comprised 35% of the total. 
The average capacity of dump trucks in- 
creased from 37.8 tons in 1980 to 63.8 tons in 
1986. Because mining depths would in- 
crease, plans called for greater utilization of 
rail transport in open pits, particularly at 
depths below 300 meters. 

In 1987, 39 underground mines extracted 
75 million tons of crude ore, and mines with 
a capacity of more than 2 million tons per 
year accounted for 80% of this production. 
Underground mining reached depths of 800 
to 1,000 meters and new horizons for devel- 
opment were at depths of 1,200 to 1,400 
meters. Mines in the Krivoy Rog Basin in 
the Ukraine accounted for almost one-half 
of the ore mined underground. Owing to the 
depletion of high-grade ore, more under- 
ground mining was being conducted of low- 
er grade iron quartzites. In 1987, mines in 
the Krivoy Rog Basin extracted 8.7 million 
tons of these lower grade iron quartzites. 

The goal for the U.S.S.R. iron ore indus- 
try to the year 2000 was to maintain produc- 
tion at near the current level despite in- 
creasing depths of workings and reliance on 
lower grade ores. To achieve this would 
require an increase in labor productivity in 
open pit mines, primarily through improved 
transportation systems such as rail trans- 
port and large-scale dump trucks. In under- 
ground mining, production was to be main- 
tained through the wide-scale use of mobile 
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drilling units as well as introducing improv- 
ed stoping methods such as bulk mining 
systems involving bulk ore and rock caving, 
induced block caving, and sublevel caving 
methods. 

In 1987, iron ore production in the 
Ukraine, which contains the Krivoy Rog 
Basin, the country’s largest iron ore pro- 
ducing region, decreased by 2% to 118 
million tons of marketable ore, equaling 
47% of the country’s total output. Owing to 
depleting reserves and more difficult min- 
ing conditions, plans for the 1986-90 period 
called for a 50% increase in investment at 
Krivoy Reg just to sustain output levels. 

Given decreased output in the Ukraine, 
production must have increased in other 
regions of the country to account for in- 
creased national production. In Kazakh- 
stan, where the Kachar iron ore mining and 
beneficiation complex was being developed, 
production of marketable iron ore increased 
by about 700,000 tons. Also, a number of 
mines in the country’s second largest iron 
ore producing region, the Kursk Magnetic 
Anomaly (KMA), reported producing in ex- 
cess of their plan. 

The KMA produced almost 20% of the 
country’s marketable iron ore, including 
both rich dried shipping ore and concen- 
trate from low-grade iron quartzites. Major 
capacity expansion for iron ore extraction 
and concentrate production occurred at the 
Lebedi mining and beneficiation complex in 
Belgorod Oblast’ in the Kursk Magnetic 
Anomaly. In the KMA, at the beginning of 
1987, the production capacities shown in 
table 8 were reported at three open pit 
mining and beneficiation complexes. 


Table 8.—Capacity at open pit mining and 
beneficiation complexes in the Kursk 


Magnetic Anomaly (KMA) 
(Million metric tons per year) 

Mining complex Crude Concen- pellets 
Lebedi |... 45.0 19.9 8.7 
Mikhaylovskiy ______ 34.8 18.6 6.2 
Stoylensk. 8.0 5.4 NA 

NA Not available. 


Source: Shakhtnoye stroitel’stvo (Mine Development) 
(Moscow). No. 7, July 1987, p. 3. 


Iron and Steel.—The concern was ex- 
pressed in the Soviet press that although 
the U.S.S.R. was the world’s largest steel 
producer, there was a constant shortage of 
steel in the country." The U.S.S.R. report- 
edly consumed twice as much steel per unit 
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of national income produced as did the 
United States.* Plans for the year 2000 
called for reducing steel consumption per 
unit of national income produced by 50% in 
comparison with 1986. 

In 1987, production of pig iron, raw steel, 
rolled steel, and steel pipes increased com- 
pared with the 1986 level, fulfilling the 
plan. However, the U.S.S.R. was currently 
engaged in a program to concentrate more 
on producing specialized steels needed to 
modernize the economy, many of which 
were being imported, rather than just in- 
creasing steel output. In 1987, the plan was 
fulfilled for the production of only 6 of 25 
types of special high-grade steel products. 
Major items for which the plan was not 
fulfilled included steel produced in electric 
arc furnaces, continuously cast billets, cold- 
rolled steel and stainless steel, high-grade 
cold-drawn steel, and oil-grade high-impact 
pipes. 

Despite ambitious plans to produce 85% 
of steel output by continuous casting by the 
year 2000, in 1987, continuous casting 
accounted for only 16.1% of raw steel pro- 
duced. Also, in 1987, open-hearth furnace 
production accounted for 53% of steel pro- 
duction, oxygen converter furnace produc- 
tion 3396, and electric-furnace production 
14%; it was planned by the year 2000 to 
practically phase out open-hearth produc- 
tion. 

There were 15 oxygen converter steel 
plants operating in the country, with 45 
converters, 11 of which had a 200- to 350-ton 
capacity. Plans called for increasing the 
amount of oxygen converter steel produc- 
tion to 65 to 70 million tons by 1990, with 
the introduction of new oxygen converter 
complexes at the Magnitogorsk, Kuznetsk, 
and Zaporozh’ye steel complexes to replace 
open-hearth furnaces. The new oxygen con- 
verter complex at Magnitogorsk, the first 
stage of which was scheduled to begin oper- 
ations in 1989 with a capacity of 5 million 
tons per year, was considered one of the 
most important projects of the 1986-90 plan 
period. By 1990, it was planned that oxygen 
converters would account for 4596 of steel 
production in comparison with 33% in 1987. 

During the 1986-90 period, capital stock 
in the ferrous metallurgy sector would be 
modernized at twice the rate of the past 15 
years. Much equipment in the steel indus- 
try was outmoded and had been in service 
long in excess of its calculated depreciation 
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time. For blast furnaces, the average length 
of service was 49 years in comparison with 
the established standard depreciation time 
of 25 years, for open-hearth furnaces it was 
4l years in comparison with 20 years, and 
for oxygen converter furnaces 28 years in 
comparison with 20 years. During the 1986- 
90 period, plans called for retiring 19 out- 
moded blast furnaces and renovating 32 
others, and overhauling 30 coking batteries 
and relining 27 others. 

The plan for iron and steel production for 
1988 did not call for a significant increase in 
output of pig iron, crude steel, and rolled 
Steel. Plans for 1988 did call for increasing 
production of quality steels including low- 
alloy, heat-hardened, and cold-rolled steels. 
The goal was also set to begin producing a 
number of types of steel products that had 
to be imported. 

In 1987, after a 10-year absence of data, 
the Soviets again began publishing data on 
exports and imports of rolled steel and steel 
pipe. In 1987, the Soviets were net import- 
ers of rolled steel and steel pipe, with 
imports of rolled steel and pipe totaling 
more than 10 million tons while exports of 
rolled steel and pipe were less than 9 
million tons. Much of the Soviet imports 
were high-quality steel products not pro- 
duced domestically in adequate quantities. 

Iron powder production occurred at three 
plants, the Sulinskiy metallurgical plant, 
the Brovarskiy powder metallurgy plant, 
and the Sibelektrostal steel plant, with the 
first two being the main producers of iron 
powders, having significantly increased pro- 
duction capacity and the product quality in 
recent years. During the 1989-90 period, 
plans called for adding production capacity 
at Brovarskiy and Sulinskiy. During the 
1981-85 plan period, production of iron pow- 
ders increased at an annual rate of 5.995 
and during the 1986-90 plan period, was 
increasing at an annual rate of more than 
10%. In 1986, 81.5% of the iron powders 
produced was used in manufacturing parts 
and about 16% in producing welding rods 
and wires. 

In international trade, Bethlehem Inter- 
national Engineering Corp. (BIEC), the Gal- 
valume process licenser, in conjunction 
with Belgium’s Cockerill Mechanical Indus- 
tries, signed an agreement to set up a 
Galvalume production line at the Cherepo- 
vets steel mill. The line would be a 320,000- 
ton-per-year dual-capacity line for produc- 
ing Galvalume and aluminum coated sheet. 
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Production was scheduled to begin in 1989. 

The West German Krupp Polysius AG 
contracted to supply a slag grinding plant to 
the Karaganda steelworks. Included would 
be five small crushers, magnetic separators, 
trippers, and filters for dust capture, with 
startup scheduled for 1990. The U.S.S.R. 
agreed to construct a steel mill in Zambia at 
Mumbwa, approximately 185 kilometers 
west of the capitol of Lusaka. The mill 
would use iron ore from a deposit near 
Nampundwe that was not currently being 
mined and would use local high-sulfur coal. 

Lead and Zinc.—In Kazakhstan, which 
produced 70% of the country’s lead and 
50% of the country's zinc, new capacity for 
mixed sulfide ore extraction was reported 
added at the Zhayrem lead-zinc complex 
and the Leninogorsk polymetallic complex. 
At the Zhayrem complex, the first stage of 
which was put into operation in 1978, plans 
for the 1986-90 period called for developing 
a second Zhayrem," that is doubling capac- 
ity for lead-zinc extraction. Given the exist- 
ing labor shortage, this goal would most 
likely be achieved by utilizing more effi- 
cient equipment. 

In the U.S.S.R.. used lead storage batter- 
ies provided for 80% of the raw material for 
secondary lead production. The remainder 
came primarily from lead ores, dross, 
pastes, dusts, alloys, and chip and cable 
sheath. Over 70% of secondary lead raw 
materials was processed at plants specializ- 
ing in the production of antimonial lead of 
various qualities. The remainder was proc- 
essed along with sulfide raw materials to 
produce refined lead. Up to 77% of all lead 
produced went into storage batteries, and 
plans called for a considerable increase in 
the use of secondary raw materials, particu- 
larly storage batteries, for the production of 
secondary lead. However, increasing de- 
mands for environmental protection were 
necessitating improving existing procedures 
and creating new procedures for processing 
battery scrap. The largest secondary lead 
smelter was the Ukrzink smelter in the 
Ukraine. The smelter produced six types of 
antimony lead alloys. The recovery of lead 
and antimony from secondary raw materi- 
als was reportedly 96%. 

The plan for 1986-90 called for rapidly 
expanding the use of autogenous smelters. 
At the Ust’-Kamenogorsk lead-zinc plant in 
Kazakhstan, where the first Kivcet-CS au- 
togenous smelter was installed, plans were 
proceeding to convert the plant completely 
to autogenous smelting. The Soviets devel- 
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oped the Kivcet-CS autogenous flash pro- 
cess for smelting lead and zinc concentrates, 
and plans called for continuing installing 
Kivcet-CS smelters at lead-zinc enterprises. 

The first Kivcet unit to begin operations 
outside the U.S.S.R. was commissioned by 
Italy’s Nuova Samim at a lead smelter at 
Porto Vesme, Sardinia, with a capacity to 
produce 85,000 tons per year of 97% lead 
bullion from 120,000 to 130,000 tons of lead 
concentrate. The Kivcet process was a 
single-stage process that involved no sinter- 
ing, did not require a large amount of coke, 
and produced only a small volume of sulfur- 
dioxide-rich gas. Nuova Samim stated that 
it added a number of special features to the 
Kivcet process, which reduced raw materi- 
al costs and improved byproduct recovery. 
Another Kivcet unit was scheduled to begin 
operations in Brazil in 1988. As part of an 
agreement with Turkey to pay for Soviet 
natural gas imports with goods, Turkey sent 
to the Soviet Union lead, lead-acid storage 
batteries, and zinc concentrate as part of its 
payment. 

Manganese.—Manganese production re- 
portedly increased slightly above its 1986 
level to 9.4 million tons of manganese con- 
centrate, with increasing production in the 
Nikopol’ Basin being offset by declining 
production in the Chiatura Basin. However, 
for the first time, the Soviets stopped re- 
porting the manganese content of the con- 
centrate, indicating that possibly the total 
manganese content of concentrate remain- 
ed the same or decreased. In 1987, manga- 
nese production in the Nikopol’ Basin in the 
Ukraine, which produced more than 70% of 
the country’s total manganese output, in- 
creased by 1% over that of 1986 to 7.2 
million tons of manganese concentrate after 
2 years of declining production. However, 
manganese production in the Chiatura Ba- 
sin in Georgia, which was the major source 
of the country's high-grade manganese ore, 
continued its decline, falling by 496 to about 
2.1 million tons.“ Production at Chiatura 
had fallen by 25% in only the past 3 years. 
Although manganese ore output remained 
at its 1986 level, exports of manganese ore 
decreased by 35% below that of 1986 to 
714,000 tons. Decreasing production of high- 
grade ore had forced the Soviet Union in 
recent years to import several hundreds of 
thousands of tons per year of high-grade ore 
from the West for blending purposes while 
still exporting ore and ferromanganese to 
CMEA countries. 

Increased production at the Nikopol' Ba- 
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sin could be attributed in part to the com- 
missioning in 1987 of the first stage of the 
Tavricheskiy mining and beneficiation com- 
plex, which exploited the Bol'shoy Tokmak 
deposit where the majority of ore is low- 
grade carbonate ore. Ánnual capacity at 
Tavricheskiy was planned to increase from 
about 300,000 tons of manganese concen- 
trate in 1987 to 600,000 tons in 1990. The 
Soviets were working to improve their tech- 
nology for beneficiating low-grade carbon- 
ate ore because this type of ore was becom- 
ing a more important source of raw mate- 
rial at both the Nikipol’ and Chiatura 
Basins.** 

In addition to developing carbonate ore 
deposits, plans for the 1986-90 period called 
for expanding production of oxide ore from 
the Ushkatyn open pit in Kazakhstan, 
which was under development as part of the 
Zhayrem lead-zinc complex. Although de- 
posits in Kazakhstan were producing less 
than 5% of the national output of manga- 
nese in 1987, explored manganese reserves 
in Kazakhstan were considered to be among 
the largest in the country. 

In 1987, the U.S. Bureau of Mines pub- 
lished a comprehensive report on the Soviet 
manganese industry, dealing with reserves, 
mining, processing technology, ferroalloy 
production, and trade that can be obtained 
by writing the Division of International 
Minerals, Soviet Union Specialist, U.S. Bu- 
reau of Mines, 2401 E Street NW., Washing- 
ton, DC 20241. 

Nickel.—Uncertainty regarding Soviet 
nickel sales to market economy countries 
corresponded with a shortage of nickel, 
along with a concomitant rise in nickel 
prices, which was 5 in part, to a 
perceived decrease in Soviet exports. How- 
ever, in actuality, reported Soviet nickel 
sales to market economy countries increas- 
ed in 1987. During 1987, the Soviets were 
diversifying their marketing channels to 
the West, moving toward producing more 
cut cathodes. The Soviet Union was expand- 
ing its nickel-cutting facilities in an effort to 
add value to Soviet nickel exports as well as 
to increase their marketability. Report- 
edly, an automated nickel-cutting line was 
commissioned at the Severonikel complex 
on the Kola Peninsula. At yearend, in an 
unusual move, the Soviets were reportedly 
offering to sell nickel or cupronickel ore. 
This could possibly be an indication of 
processing and production problems at 
Noril'sk, where reports of smelter problems 
were published in the Western press, with 
indications that an accident had occurred. 

In an effort to modernize nickel produc- 
tion, the Soviet Union contracted with Fin- 
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land's Outokumpu Oy for equipment for the 
Pechenga nickel concentrator on the Kola 
Peninsula. Outokumpu Oy would deliver 
ore grinding, flotation, and chemical sec- 
tions, with delivery beginning in July 1988 
and continuing to mid-1989. 

Although it appeared at yearend 1986 
that an agreement would be reached per- 
mitting U.S. importation of Soviet nickel, 
these negotiations reached an apparent im- 
passe in 1987. The agreement was to end an 
embargo of Soviet nickel imposed in 1988, 
when the Soviet Union refused to certify 
that its shipments to the United States 
contained no Cuban nickel. 

Rare Earths and Other Metals.—The 
Kirgiz mining and metallurgical complex 
was the country's largest producer of rare- 
earth elements. The complex produced out- 
put in the form of metals, alloys, phosphors, 
salts, and other compounds. The assortment 
of products had increased from 15 in 1970 to 
117 in 1985. During the 1981-85 period, 
production at the Kirgiz complex increased 
by 33%. During the 1986-90 period, plans 
called for the Kirgiz complex to introduce 
ion-exchange technology, which would facil- 
itate complex utilization of the ore. In 
addition, owing to the complete renovation 
of the Ak-Tyuzskiy beneficiation plant, pro- 
duction was to increase. The Lovozerskiy 
mining and beneficiation complex on the 
Kola Peninsula was one of the largest 
enterprises in the U.S.S.R. for the extrac- 
tion and beneficiation of rare-metal ores. 
The complex consisted of two mining direc- 
torates, the Karnasart, commissioned in 
1951, and the Umbozero, commissioned in 
1984, and two beneficiation plants attached 
to these mining directorates, along with 
geological and auxiliary support organiza- 
tions. During the 1986-90 period, production 
at the Lovozerskiy complex was planned to 
increase by 80%. During the first quarter of 
1987, the Lovozerskiy complex was exceed- 
ing the plan. Also, increased production of 
columbium, selenium, thallium, and tellu- 
rium was reported at the Ust'-Kamenogorsk 
lead-zinc plant in Kazakhstan. 

Rhenium.—The principal raw material 
from which rhenium was extracted was 
molybdenum concentrates produced from 
the ore of copper-molybdenum deposits. The 
Dzhezkazgan copper complex in Kazakh- 
stan was a producer of rhenium. However, 
large rhenium losses occurred during bene- 
ficiation, and tailings from the dumps at 
Dzhezkazgan were considered another sig- 
nificant potential source of rhenium. 

Silver.—The U.S.S.R.'s Ministry of Geolo- 
gy called for exploration to be conducted 
more rapidly at the Dukat silver deposit in 
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Magadan Oblast' in the Soviet Far East and 
the Bol'shoy Kanimansur silver deposit in 
Tadzhikistan in Soviet Central Asia. In 
1987, Turkey, as part of an agreement to 
pay for Soviet natural gas imports, began 
exporting silver to the U.S.S.R. 

Tin.—A new automated production line 
to extract tin from lean ore was commis- 
sioned at the Khingan tin complex in the 
Birobidzhan Autonomous Oblast' in the So- 
viet Far East. Output at Khingan was 
planned to double by the year 2000. 

Titanium.—The U.S. S. R. s titanium in- 
dustry was started in the early 1950's to 
meet the needs of the aerospace industry. 
Owing to the scarcity of domestic sources of 
rutile, titania production was based on il- 
menite concentrate with a 55% to 65% TiO, 
content, derived from ore from placer depos- 
its. Future titania production would be 
based on domestic sources of ilmenite. A 
large increase in metal production was 
reported at the Berezniki titanium-mag- 
nesium plant in the Urals, where produc- 
tion reportedly increased 27% over that of 
1986. This 1987 increase exceeded the entire 
production increase at Berezniki during the 
1981-85 period when production increased 
17%, and it was a dramatic increase in 
comparison with the reported 3.4% increase 
in 1986 in production at Berezniki.** 

Tungsten.—Development of a tungsten 
complex reportedly began in Dzhezkazgan 
Oblast', Kazakhstan. Also, after yearend, it 
was reported that the first batch of tung- 
sten concentrate was produced at a new 
beneficiation facility at the Maritime Kray 
complex in the Soviet Far East. Output 
from the Maritime Kray complex, reported- 
ly, would significantly increase the national 
supply of tungsten. 

Vanadium.—The Karatau phosphate de- 
posit in Kazakhstan contains the country's 
second largest reserves of vanadium after 
the Kachkanar iron ore deposit in the 
Urals, but the vanadium reserves at Kara- 
tau were not considered of industrial quali- 
ty owing to the difficulty in concentrating 
the vanadium in the phosphate ore. The 
Soviets were experimenting with the tech- 
nology for obtaining vanadium as a byprod- 
uct of the production of ferrophosphorus. 
Based on the success of these experiments, 
preliminary work was being conducted for 
mining vanadium from the Karatau phos- 
phorus basin. Recommendations for pro- 
ceeding with this technology were based in 
part on its long-term successful application 
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in the United States. However, it was still 
under consideration concerning whether to 
give final approval to proceed with industri- 
al development using this technology. 


INDUSTRIAL MINERALS 


Asbestos.—In what appeared to be the 
only evidence of glasnost in industrial min- 
eral production statistics, asbestos produc- 
tion began to be reported in the monthly 
statistical summaries. However, this prac- 
tice continued only through November with 
no yearly production total reported. Based 
on reported national production of 2.1 mil- 
lion tons of asbestos through November, 
which was 3% higher than for the compara- 
ble period in 1986, it was possible to esti- 
mate national asbestos production for 1987 
at 2.3 million tons and for 1986 at 2.2 
million tons.“ 

It is not, however, clear, if the reported 
statistics were for grades 1 through 7 or 
only grades 1 through 6. In another report 
in the Soviet Mining Journal for November 
1987, it was reported that the U.S.S.R. 
produced about 2.4 million tons per year of 
all grades of asbestos, and the U. S. S. R. 
provided data to the Asbestos Production 
Institute stating that 1987 production was 
2, 554, 600 tons. To produce this amount, the 
U. S. S. R. mined about 250 million tons per 
year of ore and overburden, of which 50 
million tons was processed at beneficiation 
plants and 200 million tons was sent to 
dumps. The average capacity of a Soviet 
asbestos beneficiation plant was 350,000 
tons per year. The largest open pits exceed- 
ed 200 meters in depth and produced more 
than 60 million tons per year of ore. 

There were five asbestos-producing com- 
plexes, of which the largest and oldest, the 
Uralasbest complex, produced about one- 
half of the country's output.“ Plans for 
1987 called for Uralasbest to produce 1.14 
million tons of asbestos grades 1 to 6. The 
Uralasbest complex contained two mining 
directorates, three beneficiation plants, and 
a separately sited mining directorate for 
processing anthophyllite asbestos.*’ 

In 1987, the Soviet Union signed a trade 
agreement with Cuba, the German Demo- 
cratic Republic, and Romania to supply 
them with large consignments of asbestos in 
1988. 

Bromine and Iodine.—A considerable 
percentage of the country's bromine and 
iodine was produced in the Soviet Central 
Asian Republic of Turkmenistan at the 
Cheleken and Nebit Dag plants. Production 
problems in recent years hampered plan 
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fulfillment in Turkmenistan, and in 1987, 
the plan for iodine production, reportedly, 
was not fulfilled.** Problems associated with 
brine transport were not resolved, and the 
complaint was raised that no proposals had 
been presented for guaranteeing the stabili- 
ty of brine conduit pipes and joints against 
corrosive media.*? 

At the Shatlyk deposit in Turkmenistan, 
which produced natural gas, iodine and 
bromine reserves were discovered, which 
prompted the State Committee for Reserves 
(GKZ) to conduct a special investigation to 
evaluate the industrial potential of the 
underground waters. After studying the 
underground waters of the production hori- 
zons at Shatlyk, it was determined that 
there was a significantly high content of 
iodine, bromine, and other valuable com- 
ponents to raise the possibility of transform- 
ing the Shatlyk region into a large natural 
gas and chemical production complex. 

Cement.—Despite the fact that the 
U.S.S.R. was one of the world's largest 
cement producers with almost double the 
production of the United States, the 
U.S.S.R. reported a shortage of cement, 
with claims being made of a national short- 
fall of 4.5 million tons of cement in 1987. 
Cement consumption in the U.S.S.R. per 
unit of national income produced reportedly 
was 150% higher than in advanced industri- 
al countries. In 1987, out of a total produc- 
tion of 137 million tons of cement, 21.4 
million tons was produced by the dry proc- 
essing method. One of the chief tasks of the 
cement industry was to raise the level of 
technology to world standards, which in the 
process would entail greatly increasing out- 
put of cement obtained by dry processing. 

Diamond.—Practically all significant re- 
sources of diamonds are in Yakutia. The 
Yakut diamond production association, 
Yakutalmaz, was formed in 1956. In 1957, 
stripping began at the Mir open pit and the 
first beneficiation plant was commissioned. 
The upper part of the deposit was being 
developed by open pits, and it was planned 
to develop underground mines for the lower 
part. The Yakutalmaz association exploited 
some of the country’s deepest open pits with 
depths exceeding 300 meters. Deep un- 
derground mining was also occurring at 
Yakutalmaz. At the Internatsional’nyy 
Mine at Yakutalmaz a shaft was sunk to a 
depth of 1,000 meters, with the final pro- 
jected depth of the shaft planned at 1,070 
meters. The system of management at the 
Yakutalmaz association was being re- 
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structured to allow greater management 
and financial autonomy to the enterprises. 
This, it was hoped, would enable Yakutal- 
maz to arrest the marked decrease in mine 
development.“! 

It was announced by the Angolan News 
Agency that the U.S.S.R. would aid in the 
development of Angolan diamond mines, 
where production problems had been occur- 
ring in recent years. 

Fluorspar.—Fluorspar deposits in Ta- 
dzhikistan, some of which had been exploit- 
ed since the 1930's, reportedly were practi- 
cally depleted. The U.S.S.R. was dependent 
on imports for more than 50% of its fluor- 
spar requirements. However, practically all 
imported fluorspar came from Mongolia, a 
close ally of the U.S.S.R. and member of the 
CMEA. Along with the program of increas- 
ing fluorspar production in Mongolia new 
exploitable domestic reserves of fluorspar 
reportedly were being explored in central 
Turkmenistan and in the Paimir Mountain 
Range. 

Nitrogen.— The plan for the 1986-90 peri- 
od called for a 6-million-ton increase in 
ammonia production. In the U.S.S.R., about 
40 modern ammonia-producing facilities, 
with capacities exceeding 1,300 tons per day 
of ammonia produced more than one-half of 
the countrys ammonia. Plans called for 
introducing technology to increase output 
to this level at more plants. In 1987, two 
Japanese firms, Toyo Engineering Corp. 
and Mitsubishi Corp., contracted to reno- 
vate a number of ammonia plants in the 
U.S.S.R. with the work to be partly paid for 
in ammonia deliveries. Plans for the 1986-90 
period called for continuing installation of 
imported urea plants with a capacity of 
830,000 tons per year, built in Czechoslovak- 
ia according to the design of the Nether- 
lands Stamicarbon firm. Also, construction 
had begun in Czechoslovakia of urea units 
with a 400,000-ton-per-year capacity, which 
would be exported to the U.S.S.R. In foreign 
trade, over 5096 of Soviet nitrogenous fertil- 
izer exports went to CMEA member coun- 
tries. The U.S.S.R. was the only CMEA 
country exporting nitrogenous fertilizer, 
and Soviet exports supplied 90% of CMEA's 
import requirements.“ 

Phosphate.—About 70% of phosphorus- 
containing fertilizer production was based 
on apatite ore from the Khibiny deposit on 
the Kola Peninsula and almost 30% from 
phosphorites from the Karatau region in 
Kazakhstan. The volume of production at 
the Khibiny deposit was stabilizing, and 
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increases in phosphorus-containing raw ma- 
terial were to come from the Karatau re- 
gion and from opening new deposits. The 
ore from these future sources, however, was 
lower in phosphorus content, and it would 
be necessary to develop new forms of fertil- 
izer production to utilize this lower grade 
ore.* 

At the Khibiny complex it would require 
large investments in equipment as well as 
new development and construction to main- 
tain the level of output, including hastening 
completion of the No. 3 apatite benefi- 
ciation plant. The apatite complex mined 
more than 60 million tons per year of crude 
ore to produce slightly more than 19 million 
tons of apatite concentrate. If the Soviets 
were to proceed to meet the planned goal of 
increasing production to 20 million tons per 
year at Khibiny by 1990, they would have to 
invest almost 1 billion rubles.“ 

Apatite concentrate was also produced at 
the Kovdor iron ore mining and benefi- 
ciation complex on the Kola Peninsula, 
where an apatite-baddeleyite beneficiation 
plant was commissioned in 1975 to process 
tailings from the wet magnetic separation 
process at the iron ore beneficiation plant. 
The specific characteristic of the Kovdor 
apatite concentrate, which has a low fluo- 
rine content and a high magnesium oxide 
content, predetermined its use in the pro- 
duction of nonfluorine-containing phos- 
phate. A large percentage of the country’s 
production of defluorinated phosphate feed 
was produced from apatite concentrate 
from Kovdor. At Kovdor, annual production 
of iron ore concentrate averaged more than 
5.8 million tons, and of apatite concentrate 
about 600,000 tons of P. O, content. During 
1981-85, the Kovdor complex produced 5 
million tons of apatite concentrate totaling 
1.6 million tons of P,O,. However, mining 
conditions were worsening at Kovdor with 
the increasing depth of open pits, which 
averaged 120 meters in 1980, 175 meters in 
1986, and were projected to be 225 meters by 
1990.45 

At the Karatau complex in Kazakhstan, 
where underground mining accounted for 
only 7% of ore extraction, it was planned to 
increase production from underground 
mines. In 1987, at Karatau the first stage of 
the Aksay underground mine was commis- 
sioned. The mine was expected to achieve 
its design capacity of 3 million tons per year 
of ore in 1991. Also at Karatau, the new 
Koksu open pit was commissioned. Plans for 
Karatau for 1986-90 called for increasing 
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production; Karatau phosphates were slat- 
ed to provide 20.1% of the country’s supply 
in 1990 in comparison with 18.2% in 1985. 

At the Chilisay phosphate mining com- 
plex under development in Kazakhstan, a 
phosphorus fertilizer plant with a capacity 
of 700,000 tons per year was commissioned. 
Shipments of finely ground phosphate for 
direct application began from the plant and 
were expected to reach 200,000 tons in 1987. 

In Estonia, which has the third largest 
deposit of phosphates in the country follow- 
ing the Kola and Karatau Fields, planned 
development had been postponed at the 
Tools and Kabala deposits. The main obsta- 
cles to exploiting these deposits were envi- 
ronmental, with the possible environmental 
problems being the subject of much con- 
cern. Detailed geological and hydrological 
studies had been commissioned for both the 
Tools and Kabala areas, and these projects 
reportedly would not proceed until it was 
certain that the environment, and in partic- 
ular, the local water resources, would not be 
affected by mining.“ 

In foreign trade, the majority of the 
country’s phosphate exports was sent to 
CMEA countries according to reciprocal- 
trade agreements. These shipments satis- 
fied 20% to 25% of the CMEA countries’ 
import requirements for phosphate fertiliz- 
er. The U.S.S.R. was the only CMEA coun- 
try that exported phosphate fertilizer. Also, 
the Soviet Union was participating in phos- 
phate development in foreign countries. 
The Soviets signed an agreement with the 
Peruvian public sector phosphate mining 
firm Empresa Promotora de Bayovar S.A. to 
provide assistance in developing a mining 
and beneficiation complex in northern Peru 
with a 1.5-million-ton-per-year 30.5% P.O; 
concentrate production capacity. All pro- 
duction was to be exported to the U.S.S.R. 
Production of phosphorus-containing fertil- 
izer was based not only on domestic sources, 
but also on imported superphosphoric acid 
from the United States. Plans for the 1986- 
90 period called for the U.S.S.R. also to 
utilize phosphate from Morocco and Syria. 

Potash.—Extraction and processing of 
potash occurred at the Uralkaliy associa- 
tion in the Urals, the Byeloruskaliy associa- 
tion in Byelorussia, and the Silvinit and 
Stebnik associations in the Ukraine. These 
associations operated 11 mines and 11 bene- 
ficiation plants with a total volume of ore 
extraction of about 70 million tons per year. 

Between 1990 and the year 2000, it was 
expected that the volume of potash ore 
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mined would increase to between 85 million 
and 100 millior tons per year with constant- 
ly worsening mining conditions owing to the 
increasing depth of mines and the accompa- 
nying increasingly hazardous conditions. 

Production conditions in the potash min- 
ing industry were made more difficult by 
the loss in 1986 of the Berezniki No. 3 Mine 
in the Urals from flooding, which resulte^ 
in the 1986 potash production plan n. 
being accomplished. However, the plan for 
the first half of 1987 reportedly was fulfilled 
through selective mining of potash seams at 
operating mines and transferring incressed 
mine production from the Berezniki No. 4 
mine to the Berezniki No. 3 beneficiation 
plant, which was still in operation. 

The U.S.S.R. produced primarily potassi- 
um chloride with a 57% to 62% K. O con- 
tent. Approximately 80% of the potassium 
chloride was produced by flotation, and 
20% was produced by dissolution-recrys- 
tallization. As of 1988, the U.S.S.R. planned 
to produce potassium fertilizer solely in the 
granulated and macrocrystalline form to 
reduce both transport losses and environ- 
mental pollution from fines. The U.S.S.R. 
was also faced with the task of increasing 
production of nonchlorine types of potassi- 
um fertilizers, particularly potassium sul- 
fate. 

In foreign trade, the U.S.S.R. shipped 
about 60% of its potash exports to CMEA 
countries. Within the CMEA, the U.S.S.R. 
and the German Democratic Republic were 
both major potash exporters, and intra-bloc 
trade provided 95% of CMEA's potash re- 
quirements. 

Refractory Materials.—In the U.S. S. R., 
more than 10 types of raw materials were 
used in the production of refractory materi- 
als although clays, dolomite, dunite, kao- 
lin, magnesite, quartz, and quartz sand ac- 
counted for over 90% of the mining and 
consumption of refractory raw materials. 
The majority of refractory raw materials 
deposits are in the western part of the 
country with the eastern part of the country 
accounting for only 396 to 696 of production. 
The Ukrainian S.S.R. was one of the major 
producing regions, accounting for 3596 of 
the refractory clays, 45% of the limestone 
and dolomite, and all of the kaolin used by 
steel plants in the country. In the U. S. S. R., 
refractory raw materials mining was con- 
ducted by about 30 mining enterprises ex- 
ploiting about 50 deposits, and almost 95% 
of the ore was extracted from open pits. 

The most commonly used refractory raw 
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material was clay. Twenty refractory clay 
deposits were being exploited, with the 
largest volume of extraction occurring in 
Donetsk Oblast' in the Ukraine and in 
Voronezh Oblast' in the R.S.F.S.R. Forty 
kaolin deposits were identified, with indus- 
trial reserves of about 1 billion tons, and 
19 deposits were listed as being exploit- 
ed in the early 1980's. The largest reserves 
of kaolin are located in the Ukraine and 
Uzbek Republics. 

There were 42 known quartz deposits and 
two known quartz sand deposits, of which 16 
of the quartz deposits and both quartz sand 
deposits contain raw material suitable for 
refractory production. Two quartz deposits 
in Sverdlovsk Oblast' in the Urals and in 
Zhitomir Oblast' in the Ukraine were under 
exploitation, as were the two quartz sand 
deposits in Donetsk Oblast' in the Ukraine. 
For the production of magnesium refractory 
materials, the only magnesite deposits un- 
der exploitation were in the Satkinskaya 
group of deposits in Chelyabinsk Oblast' in 
the Urals. 

As of 1984 there were 44 known dolomite 
deposits with more than 3 billion tons of 
industrial reserves, mostly in the Urals and 
the Donetsko-Pridneprovskiy Economic Re- 
gions. As of 1983, 17 dolomite deposits were 
being exploited. For producing forsterite 
refractory materials, the Solovyevogorskoye 
dunite deposit in Sverdlovsk Oblast’ was 
being exploited, with adequate long-term 
reserves. 

The plan for 1986-90 and for the period to 
the year 2000 called for the introduction of 
advanced technological processes in steel- 
making, which necessitated expanding the 
production of more durable and effective 
refractory materials. The production of 
highly effective refractories required a 
high-quality raw material supply, and raw 
material shortages were holding back the 
rapid development of the refractory materi- 
als industry. 

Although the U.S.S.R. has large reserves 
of the basic refractory raw materials, the 
country was confronting a number of prob- 
lems regarding its future supply. Numerous 
problems existed in securing the supply of 
magnesium refractory raw materials. To 
provide for its need for magnesite, the 
U.S.S.R. imported about 24% of its domes- 
tically consumed magnesite from North 
Korea. Shortages of kaolin existed in Soviet 
Central Asia, and kaolin had to be shipped 
there from the Ukraine. Reserves of refrac- 
tory dolomite in the Donetsko-Pridne- 
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provskiy Economic Region were almost de- 
pleted, causing problems in supplying the 
southern metallurgical base.“ 

Sodium Compounds and Byproducts.— 
Turkmenistan accounted for more than 
35% of the country’s sodium sulfate produc- 
tion and all of the country’s production of 
epsomite and medicinal Glauber’s salt. Al- 
though in 1986 Turkmenistan fell far short 
of its planned target for sodium sulfate 
production and its Glauber’s salt production 
significantly declined, sodium sulfate pro- 
duction in Turkmenistan reportedly in- 
creased 6% in 1987 to 261,000 tons. 

Production in Turkmenistan occurred in 
the Kara-Bogaz-Gol, a vast lagoon off the 
east shore of the Caspian Sea containing 
one of the world's largest deposits of natural 
sodium sulfate. In 1980, because of concern 
for the declining water level of the Caspian 
Sea, a dam was constructed across the strait 
through which Caspian water entered the 
Kara-Bogaz-Gol. The cessation of water in- 
flow from the Caspian Sea resulted in envi- 
ronmental damage to the lagoon not fore- 
seen at the time that the dam was con- 
structed, and it increased the difficulty in 
mining sodium sulfate and other salts. Ef- 
forts to increase water flow to the lagoon 
had not solved the problem. Soviet scien- 
tists predicted that unless adequate water 
reached the lagoon in the near future, than 
80% of the valuable minerals in the lagoon 
would be irretrievably lost.“ 

Plans for Turkmenistan for the 1981-85 
period—calling for commissioning plants 
for the production of bischofite, sodium 
sulfate, and epsomite—had to be postponed 
to the 1986-90 plan period. Also, because of 
the drying up of the lagoon, plans for a 
bromine plant had to be discarded. 

The Karabogaz sulfate association in 
Turkmenistan was undergoing substantial 
renovation. New equipment was being in- 
stalled in the sodium sulfate plant and the 
bischofite plant was being renovated. Bisch- 
ofite production in Turkmenistan increased 
by 12% to 78,600 tons. 

Outside Turkmenistan, plans called for 
significantly expanding production at two 
soda ash producing enterprises, the 
Slavyansk chemical industry association 
and the Crimea soda plant, both in the 
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Ukraine. 

Sulfur.—The U.S.S.R. released sulfur pro- 
duction statistics from natural gas for 1970- 
85 at 5-year intervals, showing that a major 
leap in sulfur production from natural gas 
occurred in the 1970’s, but that during the 
first half of the 1980’s there was no similar 
advance. Reported sulfur production from 
natural gas was as follows: 1970, 415,000 
tons; 1975, 958,000 tons; 1980, 1.67 million 
tons; 1985, 1.97 million tons.* The large 
increase in production in the 1970’s was the 
result of the commissioning of sour-gas- 
processing facilities at Orenburg in the 
Volga region and Mubarek in Soviet Cen- 
tral Asia, and the next major increase was 
to occur from the newly commissioned 
Astrakhan plant north of the Caspian Sea. 

At the Astrakhan sour-gas complex, the 
first stage of which was commissioned in 
late 1986, plans called for producing about 5 
million tons per year of sulfur when oper- 
ating at full capacity. By November, Astra- 
khan had produced over 500,000 tons. Astra- 
khan was being developed in two stages of 
four trains each. The second stage at Astra- 
khan was scheduled to begin operations in 
1989. Numerous problems, however, were 
impeding construction. Work stoppages ow- 
ing to defective and improperly installed 
equipment, much of which was imported, 
were preventing the plant from working to 
capacity. Not only was Astrakhan troubled 
by losses from underexploitation of the 
field, but environmental pollution, which 
was far worse than envisioned, had reached 
a critical level. 

In Turkmenistan, which contained the 
Gaurdak natural sulfur mining complex, 
sulfur production reportedly increased 11% 
in 1987 reaching 554,700 tons. At Gaurdak, 
the complaint was raised concerning poor 
recovery indicators for the Frasch process. 


MINERAL FUELS 


Coal.—Coal output increased for the sec- 
ond successive year, after a decade of declin- 
ing production. The coal industry operated 
509 underground mines, 76 separately ad- 
ministered open pits, and 162 washeries and 
briquetting plants. The Donbas was the 
largest coal-producing area with the larg- 
est amount of underground mining. The 
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Kuznetsk Basin (Kuzbas) was the second 
largest mining region, and about two-thirds 
of the coal from the Kuzbas was mined 
underground. 


Table 9.—U.S.S.R.: Capacity of largest coal 
mines in 1987 


Capacity 
; ; (million 
Mine Coal basin tons per 
year) 
Underground: 

Vorgashorkaya Nei- Pechera n: 
0 0 o. 1 echora : 
A. G. Stakhanov _ — _— nets _——-— 4.0 
50th Anniversary o e ea 4.0 

is 3e October Revolu 
Tentekakaya No B. Lud oc 0 
Anni Donets. _ — — — 3 
the USSR 
Dolzhanskya Kapi ne» | een 3.0 
er da 
Open pit: 
Bogatyr’ --------- Ekibastuz _ _ _ E 
Borodinskiy — — — — ___ Kansk ao : 
MN s Der p 
y---------— y . 
East Siberia. 
Vostochnyoy Ekibastuz .. _ — 15.0 
Neryungrinski/ Yakutsk. . 13.0 


Source: Ugol (Coal) (Moscow). No. 9, Sept. 1987. 


During the period from 1980 to 1986, 
labor productivity in coal mining decreased 
considerably, with a 9.1% decrease in un- 
derground mining and a 4.6% decrease in 
open pit mining.“ During the same period, 
coal production from open pits increased by 
19.6% while production from underground 
mines decreased by 3.3%. Based on these 
figures, it was apparent that there was an 
increase in the labor force in coal mining. 
Apparently to reverse this trend, the Minis- 
ter of the Coal Industry declared that 
planned automation of coal mines would 
reduce the work force by 23% by 1990. 

Conditions in coal mines were becoming 
more difficult with the increasing depth of 
mines. More than 20% of the mines was 
deeper than 700 meters and 27 mines ex- 
ceeded 1,000 meters. More than 80% of 
mines was classified as dangerous in terms 
of methane, 72% of the working seams was 
considered dangerous in terms of dust ex- 
plosions, and 37% of the mines exprienced 
sudden rock bursts and gas blowouts.*! 
Plans for the 1986-90 period called for 
increasing the amount of washed coal to 190 
million tons per year by 1990, in comparison 
with 176 million tons per year in 1985. 
Production of this amount of washed coal 
required more than twice the amount of 
raw coal. To accomplish this, it was planned 
to increase capacity at existing washeries 
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and to construct five new washeries. Plans 
for 1990 also called for producing 89.5 mil- 
lion tons per year of large and average sizes, 
and 8.2 million tons per year of briquets. 

The majority of the country's under- 
ground mines had a capacity of more than 
900,000 tons per year, and more than one- 
third of coal mined underground was ex- 
tracted from mines with a capacity of more 
than 1.5 million tons per year. Open pit 
mines with an annual capacity of more than 
10 million tons per year produced 44% of 
the country's open pit mined coal. During 
the 1986-90 period, plans called for commis- 
sioning 120 million tons of open pit capaci- 
ty, with new open pit capacity accounting 
for 5896 of this amount and renovation and 
reequipping of existing open pits accounting 
for the remaining 42%. 

The Ekibastuz subbituminous coal basin 
was one of the major areas for expanding 
coal production during the 1986-90 period, 
although the ash content of Ekibastuz coal 
at times exceeded 50%. Ekibastuz was the 
third largest coal-producing basin in the 
country and produced over 25% of the 
country's open pit production. In 1987, Eki- 
bastuz fulfilled its plan, producing more 
than 87.5 million tons of coal. In 1987, the 
third stage of the Vostochnyy open pit at 
Ekibastuz was commissioned. The third 
stage would increase Vostochnyy's capacity 
by 7.5 million tons per year to 22.5 million 
tons per year. In 1987, Vostochnyy produced 
18 million tons. Plans for the Ekibastuz 
Basin called for renovating the Bogatyr' 
open pit, increasing its capacity from 52 to 
70 million tons per year. Also the renova- 
tion of the Severnyy open pit would be 
continued, increasing its capacity from 22 to 
between 26 and 30 million tons per year. 
Further development of the Vostochnyy 
open pit would increase its capacity to 30 
million tons per year, and development was 
to proceed of the Maykubenskiy deposit 
with a design capacity of 20 million tons per 
year. 

The Donbas was one of the country's 
oldest coal-producing regions. Thirty-two 
percent of the mines in the Donbas had 
been in operation more than 45 years, and 
17% was operating before the revolution. 
After a decade of declining production in 
the Donbas, the country's largest coal- 
producing basin, production increased in 
1986 and again in 1987. The Donbas was one 
of the country's primary sources of high- 
quality coal, including coking coal and an- 
thracite. Production was hampered by out- 
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moded technology unsuitable for conditions 
in the Donbas, which has thinner seams at 
greater depths. The average depth of 
mines in the Donbas exceeded 600 meters, 
with some mines more than 1,000 meters 
deep. 

In the Kuzbas, which produced about 20% 
of the country's coal and was a major 
producer of high-quality coal and coking 
coal, the underground mines, which pro- 
duced almost two-thirds of the basin's out- 
put, were being depleted and were in need 
of renovation. Efforts were under way to 
expand open pit mining in the Kuzbas 
through both renovation of existing open 
pits and development of new open pits, to 
produce a total of 64 million tons per year 
by 1990. 

The Kansk-Achinsk lignite basin in Si- 
beria covers approximately 60,000 square 
kilometers containing 24 known coal de- 
posits, the largest of which are the Be- 
rezovskoye, Uryupskoye, Barandatskoye, 
Altayskoye, Itatskoye, and Achinskoye in 
the western part and the Borodinskoye and 
Abanskoye in the eastern part. As of Janu- 
ary 1986, reserves suitable for open pit 
mining totaled 112,000 million tons with 
81,400 million tons in categories A BCl 
called explored reserves. 

Very ambitious plans existed for develop- 
ing the Kansk-Achinsk lignite basin. These 
called for production of coal to increase by 
over 500% by the year 2005 to 260 million 
tons per year. To achieve this would require 
completing development of the Berezovskiy 
No. 1 open pit with a capacity of 55 million 
tons per year, renovating the Nazarov open 
pit to produce 14 million tons per year and 
developing the following open pits: Borodin 
No. 2 with a capacity of 40 million tons per 
year, Uryup with a capacity of 53 million 
tons per year, Itatskiy No. 1 with a capacity 
of 60 million tons per year, and Itatskiy No. 
2 with a capacity of 50 million tons per year. 
The first priority was commissioning the 
first stage of the Berezovskiy No. 1 open pit 
in 1988 with a capacity of 27 million tons 
per year. Also, during the 1986-90 period, it 
was planned to commence development of 
the Borodin No. 2 open pit. 

Development at the Kansk-Achinsk Basin 
was hindered by the lack of laborers and 
consumers in the region and the difficulty 
of long-distance transport of the lignite. The 
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quality of the coal was low, with a moisture 
content of up to 40% and a calorific value of 
9,500 kilocalories per kilogram. Originally, 
plans for utilizing Kansk-Achinsk lignite 
called for constructing a series of large-scale 
powerplants of 6,400-megawatt capacity 
each linked to long-distance electric trans- 
mission lines. However, it appeared that 
owing to technological and environmental 
problems, the number of these powerplants 
would be reduced to two or three. 

Pipelines were being considered as a 
means of transporting Kansk-Achinsk lig- 
nite, but the technology for such pipeline 
transmission over long distances in cold 
temperature had not been adequately test- 
ed, and construction of a pipeline system 
would require a large expenditure of re- 
sources. Some progress, however, was occur- 
ring on slurry pipeline technology. In 1987, 
work was proceeding on a 250-kilometer 
slurry pipeline to transport coal from the 
Inskraya colliery in the Kuzbas to the 
Novosibirsk powerplant. The slurry would 
be produced in a plant near the city of 
Belovo using Italy’s Snamprogetti S.p.A.’s 
Reocarb process. The pipeline was being 
regarded as a prototype for coal transport 
over long distances. Also, plans were under 
way for developing technology for obtaining 
high calorific hard fuel, synthetic liquid 
fuel, and gaseous fuel from Kansk-Achinsk 
lignite. 

The plan for the 1986-90 period for 
Kansk-Achinsk called for commissioning an 
experimental installation at the Bere- 
zovskiy No. 1 open pit to produce briquets, 
and construction of an installation to pro- 
duce liquid fuel was under way. Also, at the 
Krasnoyarsk powerplant, it was plan- 
ned to construct an installation to produce 
semicoke from Kansk-Achinsk lignite. How- 
ever, construction of these installations was 
far behind schedule, with projections for the 
year 2010 showing a very small output from 
these technologies.“ Difficulty at arriving 
at a solution for utilizing Kansk-Achinsk 
lignite was delaying development at Kansk- 
Achinsk. 

Natural Gas.—Soviet natural gas produc- 
tion increased by 6%, continuing the rapid 
increase in production that had made the 
U.S.S.R. the world’s largest producer of 
natural gas and made natural gas the coun- 
try’s leading energy fuel for consumption. 
Production at the country’s main natural 
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gas production association in West Siberia, 
the Urengoigazdobycha production associa- 
tion, which administered the Urengoi and 
Yamburg Fields, reached record-high levels 
in excess of 35.3 billion cubic feet per day. 
Still, questions were raised in the Soviet 
press concerning whether the U.S.S.R. was 
pursuing a wasteful policy of expenditure of 
natural gas resources, especially in compar- 
ison with Western countries." Plans for 
1988 called for natural gas production to 
increase again by about 6% to 27 trillion 
cubic feet. 

At the massive Urengoi deposit, which 
was developed in the early part of the 
1980's, natural gas production exceeded the 
plan. The major part of the natural gas 
production increase planned for the 1986-90 
period was to come from development of the 
Yamburg deposit, north of Urengoi, where 
production capacity was planned to increase 
from about 1.8 trillion cubic feet per year in 
1987 to 7.8 trillion cubic feet per year in 
1990. 

Although natural gas production was 
planned to expand primarily by increasing 
capacity at the Yamburg Field, there would 
also be increasing production at the Kara- 
chaganak Field in Kazakhstan, the Sovet- 
abad Field in Turkmenistan, and the Astra- 
khan gas-chemical complex north of the 
Caspian Sea. 

It appeared that production increased at 
the Sovetabad Field as Turkmenistan re- 
ported exceeding its natural gas production 
plan by 78 billion cubic feet of natural gas; 
Sovetabad was one of major sources for 
increased natural gas production in Turk- 
menistan. Kazakhstan, where the Karacha- 
ganak Field is located, reported an 896 
increase in natural gas production. At the 
Astrakhan gas-chemical complex, work was 
delayed in bringing the first stage up to 
production capacity for processing 106 bil- 
lion cubic feet per year of sour gas; the first 
Stage was commissioned in 1986. 

Following development of the Yamburg 
deposit, future areas for developing natural 
gas production were planned to shift fur- 
ther north with the development of fields in 
the Yamal Peninsula. Areas for future de- 
velopment also included offshore fields in 


the North Sea, Barents Sea, Kara Sea, and 


Sea of Okhotsk. Although exploration in the 
Barents, North, and Kara Seas was being 
conducted, there were no near-term produc- 
tion prospects from these regions. However, 
in the Sea of Okhotsk near Sakhalin Island, 
near-term production was planned. Also, in 
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1987, a pipeline was laid to transport asso- 
ciated gas produced from Sakhalin Island to 
the mainland. 

In the area of gas conservation, additional 
gas-processing facilities were required. In 
West Siberia, the country's major oil- 
producing region, 30% of associated gas was 
still being flared. At yearend, in West Si- 
beria, the Krasnoleninskaya and Noyabr'sk 
gas-processing plants were commissioned, 
and similar plants were under construction. 

The Soviets stopped publishing annual 
natural gas export and import data in their 
foreign trade annual yearbook in 1977. In 
1986, the Soviets again began publishing 
this data in the national economic statis- 
tical yearbook Narodnoye Khozyaystvo 
S.S.S.R. and also proceeded to publish this 
information in more detail in their 1987 
foreign trade statistical yearbook Vnesh- 
naya Torgovlya S.S.S.R. It was reported 
that in 1986 the U.S.S.R. exported 2.8 tril- 
lion cubic feet of natural gas, which was an 
increase from the 1985 amount of 2.4 tril- 
lion cubic feet. In 1987, Soviet natural gas 
exports increased to almost 3 trillion cubic 
feet. Reported natural gas exports to both 
East and West Europe increased slightly in 
1987. 

Turkey began receiving Soviet natural 
gas in the summer and was expected to 
increase its imports from 2.4 billion cubic 
feet per year to between 177 billion and 212 
billion cubic feet per year once new pipe- 
lines were in operation. Soviet plans to 
rapidly expand gas exports to Western Eu- 
rope appeared to have been hampered by 
Norway's 1986 pact to supply natural gas to 
Belgium, France, the Federal Republic of 
Germany, and the Netherlands. Reports, 
however, were appearing in the Western 
press that the Soviets were planning to 
extend their gas pipeline in Finland to 
Western Europe, creating a base for further 
penetration of West European markets. Al- 
so, gas exports to Eastern Europe would 
increase when the Progress pipeline from 
the Yamburg deposit to Uzhgorod, schedul- 
ed for commissioning in 1988, was on- 
stream. At yearend, the Soviets signed a 
protocol with Afghanistan for further devel- 
oping the Afghan natural gas industry. 

Nuclear Power.—In pursuance of its nu- 
clear power program, in December 1987, the 
U.S.S.R. commissioned the Khmelnitskiy 
nuclear powerplant in the Ukraine. It was 
built in conjunction with other CMEA mem- 
ber countries. The first power block with a 
capacity of 1 gigawatt was connected to the 
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power grid, and construction of blocks 2 and 
3 was under way. Expansion of capacity also 
occurred at the Balakovo, Zaporozh'ye, and 
Ignalina nuclear powerplants. In December, 
the No. 3 reactor at Chernobyl’ was restart- 
ed. The No. 1 and No. 2 reactors had been 
restarted in 1986, while the badly damaged 
No. 4 reactor was entombed. Sitings for 
nuclear powerplants aroused opposition in 
the U.S.S.R. The Soviets announced that 
owing to public pressure, plans had been 
abandoned for completion of the Krasnodar 
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nuclear powerplant near the Black Sea, and 
that public protests were responsible for 
delaying development of nuclear power- 
plants in other parts of the country. Also, 
the Soviet Union announced that it would 
cease construction of graphite-core reactors 
similar to the one at Chernobyl'. Neverthe- 
less, officials still stressed that there would 
be an expansion in nuclear power until the 
end of the century, but the rate of this 
expansion appeared to be under debate with 
the curtailment of a number of projects. 


Table 10.—U.S.S.R.: Estimated primary energy balance in 1987 
(Million metric tons of standard coal equivalent!) 


Coal (lignite, anthracite, bituminous, coxe 
Electric? (hydropower and nuclear power) rꝰ/·· „ 
FI ³ ah ee a ise 


Natural and associated gas 


Oil, crude and betroledim ‘produce EPFL IA ae 


Production Exports Imports 535 

E 460 38 11 433 
3 73 6 oe 67 
94 Bi — 24 

— 8⁴⁰ 97 2 745 
893 280 23 636 

— 10 ia = 10 
- 4 J5 ae 4 
" 2.304 421 36 1.919 


1Standard coal equivalent calculated at 7,000 kilocalories per kilogram. Figures i in table calculated based on conversion 
factors for energy and fuels derived from the Soviet annual statistical yearbook series Narodnoye Khozyaystvo S.S.S.R. 
3Electricity exports and imports calculated on the basis of energy generated from all sources. 


Oil Shale.—Oil shale in the U.S.S.R. was 
produced from three deposits, the Estonian 
and Leningrad in the Baltic Basin and the 
Kashpirskoye in the Volga Basin. Annual 
production was 30 million tons per year, 
equivalent to about 10 million tons of stand- 
ard fuel calculated at 7,000 kilocalories 
per kilogram. The Baltic Basin deposits ac- 
counted for 98% of national output. The 
country still needed to establish a unified 
reliable set of criteria for establishing the 
commercial viability of oil shale deposits.“ 
Over 200 oil shale deposits were identified 
in the U.S.S.R., but oil shale reserves in the 
U.S.S.R. were poorly studied. Of total re- 
serves of 1,062,000 million tons, only 6,200 
million tons of reserves were in the cate- 
gories of explored reserves AT BCl. 

In the U.S.S.R., the main oil shale con- 
sumer was the electric power generating 
sector, consuming over 80% of production 
as unprocessed fuel at electric powerplants 
with the oil shale processing sector consum- 
ing the remaining amount. Of the approx- 
imately 50 products produced from oil shale 
processing, the main products produced 
were shale tar which provided a base for the 
production of high-quality fuel oil, illumi- 
nating gas, oil for impregnating timber, 
naphtha, benzene, coke for carbon elec- 
trodes, tanning agents, adhesives, lacquer- 
like coating materials, mastics, bitumen- 


like substances, rubber modifiers, plugging 
substances, and others. Plans for the 1986- 
90 period called for an over 15% increase in 
output from oil shale processing. 

Oil shale production peaked in 1980 at 36 
million tons, falling to about 30 million tons 
by 1986. Part of the decrease in oil shale 
production was attributed to the fact that 
the electric powerplants using oil shale 
began working at under their peak load as 
nuclear powerplants began supplying the 
power grid. This in turn led to a reduction 
in oil shale mining, and in 1987, the 11 oil 
shale mines and 4 open pits were working at 
only 80% capacity." 

Peat.—Despite the fact that production of 
peat for fuel increased in 1986 and was 
planned to increase in 1987, the plan for the 
1986-90 period called for significantly re- 
ducing the use of peat as a fuel at electric 
powerplants and significantly increasing 
the preparation of agricultural peat. Actual 
reported 1987 production of peat for fuel use 
fell significantly, which was more in keep- 
ing with the 5-year plan’s goal. 

Peat reserves in the U.S.S.R. are estimat- 
ed at about 200,000 million tons, of which 
the majority of reserves are in West Siberia, 
with large reserves also in the North West 
and Central Economic Regions, the Byelo- 
russian S. S. R., and the Baltic area. Peat 
deposits with an area of less than 100 
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hectares were considered small and uneco- 
nomic to exploit unless there were particu- 
larly favourable transport conditions. 

The U.S.S.R. produced about 5 million 
tons per year of peat briquets. Design capac- 
ities for individual peat briquet plants were 
between 30,000 and 240,000 tons per year. 
Peat briquet production primarily occurred 
in the Byelorussian Republic which pro- 
duced about one-half of the country's peat 
briquets. 

Petroleum.—The U.S.S.R. produced a 
record-high amount of petroleum and gas 
condensate, exceeding the peak preduction 
level achieved in 1983. This was also the 
second straight year of recorded petroleum 
increases, following 2 years of declining 
production. According to the Minister of the 
Oil Industry, the industry's success was 
attributable in part to restructuring. Inef- 
ficient production units were abolished. 
Reportedly, 70,000 workers in the oil-pro- 
ducing industry were laid off and 856,000 
workers, equaling 90% of the industry's 
remaining workers, were given pay raises.“ 
Labor productivity in the oil-producing sec- 
tor increased in the first half of 1987 after 
having steadily decreased in the previous 6 
years. 

The Minister of the Oil Industry reported 
that the country had almost 128,000 active 
oil wells in January 1987 with the number 
of wells planned to increase to 174,000 by 
the end of 1990. During the 1986-90 period, 
plans called for beginning production at 222 
new oilfields, 94 of which would be in West 
Siberia. In 1988, production was planned to 
increase slightly with plans calling for pro- 
duction to start at 38 new fields and for 
more than 15,000 wells to be drilled. 

Up to 40% of refinery output consisted of 
mazout, which was used primarily as boiler 
fuel. Plans for the oil industry for the period 
1986 to 2000 called for more effective utili- 
zation of oil by increasing refinery capacity 
for the production of motor fuels, lubricat- 
ing oil, paraffins, and feedstock for the 
petrochemical and microbiological indus- 
tries. The program to increase production of 
these refinery products was coupled with 
programs for increased oil conservation and 
for substituting the use of mazout with coal, 
natural gas, and oil shale. 

The major area for oil production in- 
creases would remain West Siberia. By 
1990, plans called for oil production in West 
Siberia to increase to 3.2 billion barrels in 
comparison with 2.7 billion barrels in 1985 
with West Siberia producing 69% of the 
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country's output in 1990 in comparison with 
63% in 1985. The 1987 plan called for West 
Siberia to produce 3 billion barrels. Increas- 
ed production in West Siberia would not 
only augment total oil production, but 
would compensate for decreases in other 
areas of the country including the Komi 
A.S.S.R., the North Caucusus, Volga region, 
and Urals. 

Nevertheless, in West Siberia, it was now 
necessary to develop smaller fields dis- 
persed over a wide area, increasing the 
expense of oil production. In 1986, it requir- 
ed a 3196 increase in investment to produce 
a 3% increase in production, and for 1987, 
plans called for an 1896 increase in invest- 
ment for a 2% increase in production. 
Although increases in investment were not 
always reflected in increased production in 
the year that they were made, the magni- 
tude of the increase in investment in com- 
parison with the increase in production was 
still evident. 

Other areas where oil production in- 
creases were planned included the Tengiz 
Oilfield with large reserves in the pre- 
Caspian depression where production was 
planned to reach to about 51 million barrels 
per year by 1990. In Tengiz, which is in a 
desert, climatic conditions are harsh, and 
the sour crude from the deposit has a 
particularly corrosive quality, which called 
for specialized equipment, much of which 
was being imported from the West. High 
reservoir temperature and pressure result- 
ed in blow outs, with one fire at a well at 
Tengiz having lasted more than a year. 

Under a new law permitting foreign firms 
to engage in business ventures in the 
U.S.S.R. in partnership with Soviet firms, 
the United States Occidental Petroleum 
along with Italy’s Montedison S.p.A. and 
Enichem, and Japan’s Marubeni Corp., 
declared their intent to engage in a joint 
venture to construct and operate a petro- 
chemical plant to process raw material 
from the Tengiz deposit. 

In the Azerbaidzhan Republic, where the 
majority of the country’s offshore oil pro- 
duction occurred from wells in the Caspian 
Sea, the 1987 plan for oil production, re- 
portedly, was exceeded. The plan called for 
oil production to increase from 96 million 
barrels in 1986 to 101 million barrels in 
1987. By 1990, oil production was planned to 
increase to 107 million barrels. 

In the summer, it was announced that the 
Soviet Union began oil production in the 
Barents Sea. The field lies in a portion of 
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the Barents Sea claimed by the U.S.S.R., for 
which there was no dispute with Norway 
over ownership. However, the start of pro- 
duction, in part, confirmed assumptions 
concerning oil resources in the Barents Sea, 
and made more urgent the resolution of the 
long standing dispute between Norway and 
the Soviet Union concerning the line of 
demarkation in the Barents Sea. 

In the Komi A.S.S.R. in the European 
North where production levels were stag- 
nant, increased production was reported in 
1987. Also in October, first output was 
reported from the Khar'yaginskoye deposit 
in Arkhangel'skaya Oblast', which was sub- 
bordinate to the Komi Field administrative- 
ly. By 1990, output from Khar'yaginskoye 
was projected to be 15 million barrels per 
year. In the Komi A.S.S.R., 10 oil deposits 
were being exploited with the largest being 
the Usinskoye, Vozeyskoye, and Tebyksoye, 
and plans called for developing three addi- 
tional fields in the European North in 
Arkhangel'skaya Oblast'. Occidental Petro- 
leum was considering participating in a 
joint-venture oilfield development  proj- 
ect that would involve development at 
Khar’yaginskoye. 

In 1977, the Soviets stopped publishing 
crude oil and petroleum products trade data 
in their annual foreign trade yearbook. But 
in 1986, the Soviets began publishing this 
data in their national economic statistical 
yearbook Narodnoye Khozyaystvo S.S.S.R. 
and also proceeded to publish this informa- 
tion in more detail in their 1987 foreign 
trade statistical yearbook Vneshnaya Tor- 
govlya S.S.S.R. Soviet exports of crude oil 
increased to over 1 trillion barrels in com- 
parison with 956 billion barrels in 1986 
while exports of petroleum products in- 
creased to 59.153 million tons in comparison 
with 56.798 million tons in 1986. The 
U.S.S.R. also imported some oil and refinery 
products, mainly from the Middle East for 
reexport. The U.S.S.R. decreased imports of 
crude petroleum slightly to 103 million 
barrels in comparison with 107 million bar- 
rels in 1986 and slightly increased imports 
of petroleum products to 2.16 million tons in 
1987 in comparison with 2.025 million tons 
in 1986. Iraq was the Soviet Union’s major 
supplier followed by Libya and Algeria. 

Iran and the Soviet Union concluded an 
agreement whereby the Soviet Union would 
process crude oil from Iran. In addition, the 
U.S.S.R. agreed to provide technical advice 
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and equipment for Iranian oil and gas 
exploration in the Caspian Sea. Also, in the 
Middle East, the U.S.S.R. signed an agree- 
ment with Yemen (Aden) to develop some of 
their oilfields. 


1This ublication is based on a review of sources 
published in the U.S.S.R 

*Foreign mineral specialist, Division of International 
Minerals. 

*Council for Mutual Economic Assistance (CMEA) was 
founded in 9 1949. i is — 1 were Bul- 
gen Czechos] d, Romania, oa the 

18 f. eee in F 1949 but ceased to take 
eee The German Democratic Repub- 

was admitted in 1950, Mongolia in 1961, Cuba in 1972, 
and Vietnam in 1978. Y via permanent 
observer status in 1965. Other countries now participating 

as observers are Afghanistan, Angola, Ethiopia, gu 
Mosambinue, Nicaragua, and Yemen (Aden). 
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The Mineral Industry of the 
United Arab Emirates 


By Michael D. Fenton! 


The United Arab Emirates (UAE), a fed- 
eration of seven small principalities, Abu 
Dhabi, Dubai, Sharjah, Ajman, Umm al- 
Qaiwain, Ras al-Khaimah, and Fujairah, 
was one of the world's wealthiest countries. 
It was the most prosperous of the Persian 
Gulf's oil-producing states with a per capita 
income of about $17,000 and with oil reve- 
nues providing about 85% of Government 
receipts. Proven crude oil reserves in the 
UAE exceeded 33 billion barrels. Natural 
gas reserves may be as much as 111 trillion 
cubic feet, which was the third largest 
reserve of gas in the world after those of 
Iran and Saudi Arabia. The main centers of 
industrialization were Abu Dhabi and Du- 
bai, which contained most of the hydrocar- 
bon deposits. The remaining emirates de- 
pended on Federal assistance and aid from 
Abu Dhabi for their economic development. 


An almost complete dependence on hy- 
drocarbon resources continued to subject 
the country to external economic influences 
beyond its control. Oil revenues fell by more 
than 40% in 1986, which caused a decline in 
the gross domestic product by perhaps as 
much as 21%, but the return to oil price 
stability since mid-1986, and through 1987, 
caused a recovery of oil revenues by at least 
30%. During this sharp recession, the Gov- 
ernment apparently sought to compensate 
for the loss of revenue by increasing oil 
production while disregarding the produc- 
tion quotas imposed by the Organization of 
Petroleum Exporting Countries (OPEC). 
The UAE's need for revenue coincided with 
the buying surge of late 1987 that was 
generated by anxiety over rising war- 
related tension in the Persian Gulf and 
precautionary stock rebuilding. 


PRODUCTION AND TRADE 


Abu Dhabi contained more than 9096 of 
the known hydrocarbon deposits and was 
the largest producer in the UAE. The state- 
owned Abu Dhabi National Oil Co. (AD- 
NOO) was developing its oilfields through 
equity-sharing arrangements with several 
major international oil companies. Lique- 
fied natural gas was produced from its 
offshore fields at Das Island, while gas from 
onshore fields was gathered at Ruwais. 

Members of OPEC cut 1987 oil production 
to adhere to quotas they adopted in an 
effort to raise and stabilize world oil prices 
and to secure OPEC's share of the oil 
market. OPEC production fell 8.3% to 16.7 
million barrels per day (bbl/d) during the 
first half of 1987 compared with the same 
period in 1986. As a result, world oil produc- 


tion fell 2.2% during the first half of 1987. 
However, OPEC production exceeded its 
combined quota of 16.6 million bbl/d by 
almost 4 million bbl/d in September be- 
cause of alleged overproduction by several 
OPEC members, including the UAE.? 

As in 1986, the UAE apparently did not 
adhere to the OPEC oil production quota.? 
Output by Abu Dhabi alone was about 1.2 
million bbl/d in January, compared with 
the total UAE quota of 902,000 bbl/d. In 
deference to OPEC's call for restraint to 
firm softening prices, Dubai and Sharjah 
kept output at capacity, together producing 
about 400,000 bbl/d, which was maintained 
throughout the year. Abu Dhabi claimed to 
have been honoring its commitment to pro- 
duce no more than 682,000 bbl/d.* Never- 
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theless, OPEC-induced production restraint 
kept the average output of the UAE during 
the first half of 1987 at 1.25 million bbl/d, 
compared with the quota of 902,000 bbl/d.* 
Apparently, despite frequent official deni- 
als, strong demand and firm prices prompt- 
ed a sharp production rise at midyear, and 
that lasted throughout most of the second 
half. Abu Dhabi increased output to 1.4 
million bbl/d to take the UAE total to 1.8 
million bbl/d. Output rose during the 
fourth quarter and may briefly have 
reached 2 million bbl/d in early Septem- 
ber.* Production then declined to 1.6 million 
bbl/d by yearend when Abu Dhabi agreed to 
reduce its production. The reasons for the 
decline were the avoidance of the dangerous 
Persian Gulf loading terminals by Japan, 
the UAE’s biggest customer, and an end to 
the surge in orders during the third quar- 
ter. Export earnings from oil for Abu Dhabi 
and Dubai were about $6 billion and $2 
billion, respectively, in 1987. 

The UAE was Japan’s largest source of oil 
after Saudi Arabia and Indonesia, despite a 
decline in volume and value of exports 
during the year. The value of oil exports 
declined by 22% below 1986 levels during 
the first 9 months of 1987 to $3.8 billion. 
Also, some Japanese liquefied petroleum 
gas (LPG) buyers declined to take their full 
LPG entitlement, some failed to renew con- 
tracts, and others were expected to cancel 


their contracts because of expected expan- 
sion of Indonesian productive capacity in 
1988. 

The Dubai Aluminium Co. Ltd. (Dubal) 
produced a record high 154,832 tons of 
finished aluminum, more than 20,000 tons 
above rated capacity. In sales, extrusion 
billet was its largest single product at 86,063 
tons. Dubal expected that billet forming 
capacity would increase to 125,000 tons per 
year by late-1988. In addition, sales of 
foundry alloys, 99.7% ingot, and high-purity 
ingot were 31,038 tons, 16,835 tons, and 
13,827 tons, respectively. Sales totaling 
155,026 were made to 22 countries, and the 
largest buyer was Japan, which took 46%, 
70,802 tons, of production. The United 
States, Taiwan, and the Republic of Korea 
took 29,283 tons, 11,318 tons, and 10,833 
tons, respectively, while the UAE kept 9,062 
tons. First-time buyers were Finland, In- 
donesia, and Sri Lanka. The desalination 
plant supplied an average 24.14 million 
gallons per day to Dubai, more than one- 
quarter of the daily demand. 

Production at Ruwais Fertilizer Indus- 
tries Co. Ltd. (Fertil) was a record high 
378,300 tons of ammonia and 529,600 tons of 
urea. Local demand was met, and the num- 
ber of international customers was increas- 
ed. China, the biggest buyer, took 265,000 
tons. 


Table 1.—United Arab Emirates: Production of mineral commodities! 


Emirate? and commodity? 1983 
ABU DHABI 
Cement, hydraulic 
thousand metric tons 800 
Gas, natural 
Gross million cubic feet 338,000 
Marketed ___________ _ do— NA 
Natural gas liquids 
thousand 42-gallon barrels... 735,900 
Nitrogen, N content of ammonia 
thousand metric tons aes 
Petroleum: 
Crude 
thousand 42-gallong barrels. _ 284,000 
Refinery products: 
Liquefied petroleum gas 
9 1,500 
Gasoline do... 7,700 
Kerosene. do... 65,300 
Distillate fuel oi do... 713,000 
Residual fuel oil... do- F700 
Naphtha a. do... 11,900 
Totaal do_ ___ 730,400 
Sulfur: 
Byproduct from petroleum refining 
metric tons. _ 15,000 


Byproduct from natural gas- do- eee 
See footnotes at end of table. 


1984 1985 1986 19875 
800 800 800 *100 
385,600 405,880 *391,000 390,000 
355,000 *313,000 359,900 360,000 
34,100 33,300 €34,000 34,000 
226 282 291 303 
256,047 287,700 348,555 386,230 
1,700 2,300 €2,300 2,300 
8,500 8,700 98,100 8,100 
9,000 10,400 210, 400 10,400 
715,400 15,000 15,000 15,000 
714,700 11,300 11,300 11.300 
74,200 5,400 5,400 5,400 
153,500 53,100 53,100 53,100 
15,000 11,460 1,460 1,460 
35,000 104,000 90,000 ,000 
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Table 1.—United Arab Emirates: Production of mineral commodities! —Continued 


Emirate* and commodity? 1983 1984 1985 1986P 1987° 
DUBAI 
Aluminum, primary i 
metric tons 151,170 155,333 153,186 154,838 4154, 832 
Cement, hydraulic 
thousand metric tons. . 850 800 800 800 *500 
Ges, natural: 
Groos million cubic feet 150,000 107,000 *185,500 200,300 200,300 
33 do— -— 120,000 43,400 75, 220 181,220 81,200 
Natural gas liquids 
pane 
thousand 42-gallon barrels . _ 10,000 10,000 4,000 *4,300 4,300 
Butane______________ do- 8,000 8, 2,500 2,100 2,100 
Natural gasoline |... do— -- 9,000 9,000 2,555 2,800 2,800 
Petroleum, crude__________ do- 121,830 116,400 128,200 127,400 137,810 
FUJAIRAH 
Cement, hydraulic 
thousand metric tons. _ 520 550 550 500 *380 
RAS AL-KHAIMAH 
Cement, hydraulic . do... 1,200 1,200 1,200 360 *890 
Gas, natural: Marketed 
million cubic feet. SDN NA 4,590 *4,600 4,600 
Lime thousand metric tons. . 45 45 45 45 45 
Natural gas liquids 
thousand 42-gallon barrels. — en 2,120 8,640 4,680 4,100 
SHARJAH 
Cement, hydraulic* 
M thousand metric tons 685 100 100 330 4280 
na 
Gross? . million cubic feet. 40,000 152,000 219,000 219,000 219,000 
101010101 f 13,800 18,793 23,100 23,100 423,125 
Petroleum, crude and condensate 
thousand 42-gallon barrels. — 13,800 18,793 23,400 23,100 423,125 
NA Not available. 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 22, 1988. 


In addition to the emirates listed, Aman and Umm al-Qaiwain report no mineral production but presumably produce 


small quantities of crude construction materials. 


In addition to the commodities listed, crude construction materials such as common clays, sand an anc qne and stone 
presumably are produced, but output is not recorded quantitatively, and general information is equate to make 


reliable estimates of output levels. 
*Reported figure. 


COMMODITY REVIEW 


METALS 


Aluminum.—Planning continued by 
Umm al-Qaiwain Aluminium Co. (Umalco) 
to establish the 240,000-ton-per-year alumi- 
num smelter in Umm al-Qaiwain. Design 
and preliminary costings were nearing com- 
pletion by the technology consultant for the 
project, Aluminum Co. of America. The 
industrial complex was to include a 595- 
megawatt power station and a 25-million- 
gallon-per-day desalination plant. Surplus 
electricity and water would be sold to the 
local authorities. 

Aluminum sales contracts were establish- 
ed for a period of 12 years after the start of 
production, which was scheduled for year- 
end 1989. The China National Metal and 
Minerals Import and Export Corp. and the 
Everbright Aluminium Co. of China agreed 
to take 78,000 tons per year each, while a 
joint venture between the Japanese compa- 
ny Furukawa Mining Co. Ltd. and South- 


wire Corp. of the United States agreed to 
buy 120,000 tons per year, and Austria 
Metal Co. would purchase 25,000 tons per 
year. 

Although a guaranteed source of an esti- 
mated required 130 million cubic feet per 
day of gas required for power generation 
was not secured, the most likely source 
would be Sharjah’s Sajaa Field, which had 
surplus capacity, or the offshore Mubarak 
Field. The Mubarak Field, which was not 
producing gas commercially, would require 
a heavy investment in cleaning and com- 
pression facilities. The offshore Bukha Field 
owned by Oman was another possible 
source of gas. 

Copper.—After a decade of intensive ex- 
ploration, drilling in 1986 and 1987 for 
copper in rock units that were correlative 
with copper-bearing units in nearby Oman 
appeared to have established that the cop- 
per potential of the country was low. 
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INDUSTRIAL MINERALS 


Cement.—The duty charged by Oman on 
cement imports was more than doubled 
from 20% to 50% to the detriment of UAE 
producers who were trying to maintain 
sales in a shrinking market. The UAE's 
eight cement producers had an annual ca- 
pacity of about 7.6 million tons, but annual 
production was only 2.8 to 3 million tons, 
less than 40% of capacity. Local demand 
was about 1.6 million tons, and sales to 
Oman were 10,000 tons per month accord- 
ing to a quota system. 

Fertilizer Materials.—Construction of a 
$71 million, 165,000-ton-per-year phosphoric 
acid plant was to begin in late 1987 at Jebel 
Ali, Dubai, by Emirates Narmada Indus- 
tries, a joint venture of India's Gujarat 
Narmada Valley Fertilisers Co. and the 
Cayman Islands-based investment company 
Mozak International. Rock phosphate for 
the plant was expected to be supplied by 
Jordan, Morocco, or Togo. Since agriculture 
contributed only 296 to the gross national 
preduct, and since the UAE was giving 
priority to livestock breeding and fishing, 
there were no immediate plans to develop 
any downstream fertilizer capacity at Jebel 
Ali. The total phosphoric acid output was to 
be sold to diammonium phosphate manufac- 
turers in India for use as feedstock for 
fertilizers. The UAE had a significant logis- 
tical advantage, and significant savings 
were expected by India by avoiding the 
freighting of bulky phosphate rock to India. 
A new desalination plant would use energy 
from the associated sulfuric acid plant, and 
byproduct gypsum may be available for 
sale. The plant was to be built to use the 
Norsk Hydro hemidihydrate process for the 
production of phosphoric acid. 

Strontium.—A high-quality celestite de- 
posit near the 119-million-ton gypsum de- 
posit at Al Ain was investigated by 
TerraHunt Geoscience Ltd. of the United 
Kingdom and was found to be suitable for 
marketing and use in the manufacture of 
color television tubes. A viable mining oper- 
ation was indicated by a prefeasibility 
study. 


MINERAL FUELS 


Natural Gas.—Gulf Oil Ras al-Khaimah, 
the operator of Saleh Field, sold its 50.46% 
share in this offshore concession, and a new 
company, Ras al-Khaimah Offshore Petrole- 
um, was established to operate the field. Six 
wells were producing about 74,000 cubic feet 
of gas per day and about 6,000 bbl/d of 
condensate for sale on international mar- 
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kets. 

One year after commissioning in May 
1986, the Sharjah Liquefaction Co.’s LPG 
plant at Al-Hamriyah was producing 7,000 
bbl/d of propane, 5,000 bbl / d of butane, and 
more than 4,000 bbl/d of condensate from 
400 million cubic feet of wet gas per day. 
The plant was designed to produce 13,000 
bbl/d of LPG and 4,600 bbl/d of condensate 
from 440 million cubic feet of gas. 

Two gas discoveries were made in the 
onshore Bab and Bu Hasa onshore conces- 
sions operated by Abu Dhabi Co. for 
Onshore Oil Operations (Adco). Gas was 
found in the Habshan 3 and Thamama 
Zones of the Bab Field, and the Arab A, C, 
and D reservoirs of the Bu Hasa Field. 
Estimated reserves were 3.3 trillion cubic 
feet of natural gas. 

Petroleum.—Exploration and Develop- 
ment.—Australia’s BHP Petroleum Ltd. 
was to start a seismic survey offshore Fu- 
jairah in mid-February, and was planning 
to spud an exploratory well in late 1988 in a 
concession offshore from Oman, which bor- 
ders Fujairah. 

International Petroleum Corp. of Canada 
obtained an onshore concession agreement 
to explore for oil in northern Ras al- 
Khaimah. The acreage is adjacent to two 
producing areas, the Margham Field and 
the Sajaa Field, which were producing a 
combined 70,000 bbl / d. 

The first exploratory well drilled in 
Sharjah in 4 years was planned by Amoco 
Sharjah Oil Co. to be drilled in August, 
onshore, south of the South Juweiza well 
that was drilled in 1983. 

The new offshore Satah Oilfield in Abu 
Dhabi, scheduled for commissioning in 
March with an initial production capacity 
of 12,000 bbl/d, was to have nine dual oil- 
producing wells, two gas-injector wells, one 
gas-preducing well, and nine dumpflood- 
injector wells. Umm Addalkh Development 
Co. (UDECO), a joint-venture operating 
company owned by ADNOC and the Japa- 
nese Oil Development Co., planned to raise 
the initial production capacity of 12,000 to 
17,000 bbl/d. This output, when combined 
with UDECO's other offshore field, Umm 
Addalkh, would then average about 28,000 
to 30,000 bbl/d. Abu Dhabi Oil Co. an- 
nounced plans at yearend to start produc- 
tion from the Umm al-Anbar offshore oil- 
field at a rate of 10,000 bbl/d. Reserves were 
about 40 million barrels. | 

Production.—Changing economic condi- 
tions required continuing reductions in op- 
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erations of Adco that began in 1985. Adco 
agreed to cut its 1987 budget by more than 
37% compared with 1986 estimated actual 
spending. The 15 rigs working in early 1986 
were reduced to 11 by yearend 1986, to 6 by 
mid-1987, and 4 during the latter half of the 
year. 

Production capacity of 440,000 bbl/d at 
the Bu Hasa Oilfield was expected to rise 
to 500,000 bbl/d when a program was com- 
pleted to improve the oil-gathering system. 
Associated gases at Bu Hasa were processed 
on-site to extract natural gas liquids, which 
were then pumped to Ruwais. 

Production resumed at Abu Dhabi's Abu 
al-Bukhoush Oilfield at 30,000 bbl/d, one- 
half of capacity, after being damaged by 
war planes in November 1986. 

British Petroleum Arabian started its 
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30,000-ton-per-year lubricants plant at Je- 
bel Ali, Dubai, at a rate of 20,000 tons per 
year. 

Petrochemicals.—Construction began in 
the United Kingdom on a $1.6 million, skid- 
mounted cryogenic purge-gas recovery 
plant for Fertil that would enhance ammo- 
nia production at its Abu Dhabi complex. 

Fertil, which makes and exports liquid 
anhydrous ammonia and urea for fertiliz- 
ers, borrowed $13 million for the construc- 
tion of a urea storage plant and hydrogen 
extraction unit. 


1Physical scientist, Division of International Minerals. 
Oil and Gas Journal. Sept. 14, 1987, p. 21. 

Middle East Economic Digest. Feb. 21, 1987, p. 27. 
Work cited in footnote 3. 

5Middle East Economic Digest. Dec. 19, 1987, p. 77. 

e . Special Report. Nov. 1987, p. 2. 
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By Richard H. Singleton! 


Production of primary steel increased 
significantly to a 9-year high as a result of 
capacity enlargement and engineering im- 
provements in smelting, casting, and rolling 
Systems. State-owned British Steel Corp. 
(BSC), by far the largest producer, became 
one of the most profitable steel producers in 
Europe, and the Government revealed at 
yearend its intention to legislate privatiza- 
tion of BSC during 1988. 

Construction of a promising gold mine 
began in Northern Ireland. Gold explora- 
tion in Scotland gave preliminary indica- 
tions of economic viability. Tin mining re- 
mained in descendancy as attempts were 
made to decrease costs in order to remain 
competitive in the world market. The capac- 
ity and efficiency of secondary lead smelt- 
ing were each increased, mainly by new 
plant construction. Tin smelting capacity, 
based mainly on imported raw materials, 
increased. 

The domestic construction boom boosted 
sales of cement and related mineral con- 
struction materials. The cement industry 
abandoned its pricing and marketing sys- 
tem after more than 50 years of mutual 
controls. The largest cement producer be- 
gan rationalizing its production and mar- 
keting facilities to improve its competitive 
position. British firms continued to acquire 
U.S. cement and aggregates industries. 
Fluorspar mining increased in capacity in 
response to increased steel production. Pro- 
duction and import of gypsum were stimu- 
lated by increased wallboard demand. The 
last known reserve of rock salt was opened 
for mining in response to increased demand, 
mainly for road deicing. 

Privatization of the British energy indus- 
tries continued. Denationalization of the 
crude oil production industry, which began 


in 1977, was virtually completed by yearend 
1987. Privatization of the natural gas pro- 
duction industry occurred in 1986. Privati- 
zation of both the coal and the electrical 
power industries appeared imminent. The 
future well-being of the coal industry ap- 
peared to be in jeopardy because of a threat 
of cheap coal imports. Meanwhile, the coal 
industry was attempting to place long-term 
steam coal contracts with the electrical 
power industry. Also, coal production costs 
were being decreased by significant im- 
provements in productivity through auto- 
mation and equipment engineering im- 
provements as well as increased use of 
longwall mining and closures of antiquated 
and inefficient mines. 

Rapid depletion of the Frigg Field in the 
North Sea, the United Kingdom's largest 
source of domestic natural gas, sparked 
controversy between industrial advocates of 
increased domestic production and certain 
groups that were promoting increased im- 
ports, primarily from Norway. Develop- 
ment of new North Sea gas and oil fields 
began after an 18month moratorium 
caused by low crude oil prices, and to a 
lesser degree, low natural gas prices. North 
Sea petroleum exploration was more active 
than in 1986. | 

It may be estimated that the minerals 
industry accounted for approximately 7% of 
the British gross domestic product (GDP). 
An approximate breakdown by value of the 
$35 billion* minerals industry was fuels, 
70%; metals, 20%; and industrial minerals, 
1096. Crude oil accounted for nearly 5096 of 
the value of mineral fuel production, and 
the balance was about equally divided be- 
tween the coal and natural gas industries. 
Steel accounted for about 90% of the value 
of the metals industry, which was depend- 
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ent on imports for most of its raw materi- 
al. Mining, valued at about $30 million, was 
a minor part of the metals industry. Of this, 
more than one-half was tin concentrate, 
followed by iron ore and zinc concentrate. 
The future of tin mining in the United 
Kingdom remained in jeopardy because of 
its high cost relative to tin mining in most 
other countries. About 75% of the value of 
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industrial minerals was accounted for by 
the aggregates, cement, and clay industries. 

The United Kingdom continued to pros- 
per. Growth in real GDP approached 4%, 
the inflation rate was near 4%, and unem- 
ployment continued to decrease. The major 
problem remained the trade deficit, which 
was caused mainly by high consumer spend- 


ing. 


PRODUCTION AND TRADE 


Production of secondary cadmium metal 
and strontium mineral concentrate increas- 
ed significantly. Exports of crude oil and its 
refinery products decreased after peaking 


in 1986, while crude production decreased 
somewhat. Imports of natural gas from 
Norway decreased. 


Table 1.—United Kingdom: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Aluminum: 
Alumina from imported baux ite thousand tons. 93 105 110 110 110 
—— —— ĩðV —— —"—— 8 252,525 287,874 275,878 275,816  ?294,982 
a ae ashe eae 88 28,258 143,949 127,595 116,406 "116,744 
Cadmium: Metal including secondary 840 890 870 379 
and concentrate, Cu content... LL ----------— 652 660 596 602 800 
Metal, refined: 
))) as ³˙—w¹yA ea 61,545 69,458 63,851 68,868 254,023 
, . meis xS 16,821 67,376 61,575 68,206 768,264 
Total nonc AAA A 144,866 136,834 125,426 125,574 7122287 
Iron and steel: 
Iron ore: 
Gross weight -—-------------- thousand tons 884 879 274 289 2269 
Iron contenn!ih!hũlh! ~~~ do- 81 82 60 61 60 
MOM) c ecu Se uei do- 9,477 9,487 10,381 9,686 — 711,895 
Ferroalloys, blast-furnace 
$EB o s o eec e do- 83 75 77 100 100 
e e uie do- 14,986 15,121 15,722 14,725 217,164 
Rolled products -_------------------ do 12,442 12,634 12,818 11,594 413,061 
Mine output, Pb contenttl᷑tũ LLL LLL LLL cL l2 8,797 2,431 3,994 8,600 23,600 
Smelter: 
Bullion from imported concentrate 40,740 $6,071 85,994 87,798 234,877 
Secondary (refined 185,288 191,252 179,064 172,587  *200,657 
Total ea ef Noe ete 226,028 227,323 215,058 210,335 235, 084 
Refined: 
Primary*___________________________ 196,908 147,122 148,133 156,093 2137, 493 
Secondary? zj 1 191,252 179,064 172,537 2200, 
Total x: TM lp ee i sas be 327,197 328,630 2338, 150 
um metal, secondary including alloy ....... ], 1, 900 1,000 1,000 
Nickel metal, refined. ._.._______________________ 23,200 22.300 17,800 80,900 229, 500 
Silver metall thousand troy ounces. — 85 82 55 57 55 
Mine output, Sn content... ~~ 2222222 4,025 5,216 5,204 4,216 4,000 
prol a DEBER REM et 6,497 7,105 7,548 9,227 12,000 
f Secondary (refined 6,870 743 1,265 5,676 4,600 
Ore and concentrate, Zn contentiukkekt 8,906 7,478 5,344 5,605 6,500 
Metal, melter“rrrrrrrr «4 87,651 85,604 74, 278 85,902 281, 400 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS 
Barite.—-.—---------------- thousand tons 86 68 107 87 290 
P1000 ̃ ek he ao 28,500 29,850 26, 26,000 
Cement, hydraulic _. ~~... ____ thousand tons. 18,896 18,481 18,989 18,413 14,000 
J a ea REPERI RE rt eat ed do- 689 757 831 940 900 
Fuller'searth.... 222 LLL LL LLL ccs do 192 202 216 202 210 
Kaolin (china clay 7j da- T2 486 12 810 1, 810 2,918 8,000 
Ball clay and pottery cla do- 598 629 611 700 
Other including clay hals do 22,885 17,817 18,909 17,565 18,000 
7 ee PRC RRO Rented Teh ENT Arde ene EOE 800 200 800 
Feldspar (china stone? 5,300 5, 900 5, 900 7,800 6,000 
uorspar, all grades thousand tona. _ 181 187 167 183 80 
G and anhydrite. — ~~... ~~. ____ -— 2,967 8,188 3,189 8,416 8,500 
ime and lime): do 2,500 12600 
Nitrogen: N content of ammon ia do. ___ 1,720 1,886 1,767 1,888 71,415 
Potash, K, O equivalentkke᷑ktk do 808 824 843 408 
USER C do 1,816 1,569 2,080 2,040 2,000 
From brin «4 do- 1 1,428 1,552 1,510 1,500 
In brine, sold or used as auen do- 3,601 4,184 : ,905 8,800 
Send and gravel: 
Common sand and grave!!! do... 107,098 105,990 107,727 112,048 2110, 754 
Industrial sand ... 4 do 4,025 4,829 4,178 4,108 
Sodium compounds: Sodium carbonate do 1,800 1,000 ,000 1,000 1,000 
Stone: 
Crushed: 
GPEC!f!ßỹĩꝛ—¹ ³ A do 10 7 6 10 
PERE ee é do____ 12,480 12,022 12,028 12,511 18,000 
Chert and flint! do 174 17 14 
Dolomite ..------------------ do... 14,983 14,228 14,958 15,851 16,000 
CMS En PED ls do 86,878 86,825 88, 40,769 ; 
VVV da---- 14.8 10.118 13.77 14088 14600 
Slate, including fill do- 463 121 14 * 
Tol ul ee Lec uua TE 158,671 157,575 159,363 198,586 193, 225 
Igneous --.--------------------—- do- 41 55 67 r *100 100 
Limestone... ~~~ do- 274 r 0175 127 125 
Sandstone... LLL 222222 2222-2 do... 101 117 80 120 125 
————ÁÀÁ—— ————— € "C" 31 
Strontium mineral 12, 100 16,100 23,000 14,700 22,500 
Sulfur, byproduct: 
Of metallurgy - -- --------------- thousand tons 69 71 69 10 364 
Of toida o uu ume cec EM 8 1 a 
Of petroleum refinery |... -- do- 55 75 80 105 110 
Total ²⁰Ü¹w¹•1¹A¹A¹AA¹A do- 127 147 149 175 174 
Talc, soapstone, pyrophyll ite do- 16 19 12 12 
Ti | eR ea oa Ate NEC RE L?!“ do 195 206 219 230 225 
MINERAL FUELS AND RELATED MATERIALS 
Anthracite — —— hs es do 2,016 1.217 2,142 1,985 2,000 
Bituminous including slurries, fines, et do. ... 117,288 49,965 91,905 109,564 105,000 
Lignite ________-________--________- do... 1 2 5 7 7 
z d tees do. .. 119,255 51,184 94,052 111,558 107,007 
Metallurgical _. 22-22-2222 2-2-2-2- do... 7,192 5,866 7,888 7,195 8,000 
Breeze, all types -- do... 1,182 983 28b 1.300 1,900 
Fuel briquets, all grades do ,184 1,067 1,768 1,008 1,000 
na 
Xu 88 billion cubic feet 1,867 1,861 1,517 1,594 1,590 
Mar IRGEND DC V ON NON CHEATS o- 1,279 1,263 ; 1,474 1,470 
dere gas liquids o thousand 42-gallon berrels.. _ 41,300 55,000 59,200 61, ; 
um: 
Crude! ee million 42-gallon barrels_ _ 809 885 894 884 861 
Refinery products 
Naphtha thousand 42-gallon barrels. _ 29,100 26 24,100 718,300 
/ r] ² AAA A do- 179,800 1389, 900 190,100 199,500 210, 800 
%%%%%§öÜé%ẽ ĩr“ä³ ots et do- 87,000 41,900 41,200 45,500 47, 600 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1988 1984 1985 1986” 1987° 
MINERAL FUELS AND RELATED MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Keros ene thousand 42-gallon barrels .. 13,900 16,200 18,100 16,800 — 317,800 
Distillate fuel oil do- 154,400 158,200 159,800 164,500 7164,500 
Residual fuel oil —— - ----------------- do. ..- 86,300 88,700 82,500 80,100 80, 100 
Lubricanttt kk do 6,600 7, 8,400 6 7,000 
ne Spector 8 do- 11,100 11,100 11,000 11,700 12,000 
asi sae SHOPPER 8 Wim ,600 26,100 ,800 22,100 24,000 
Refinery fuel and losses . --- 88, 600 58,400 49,100 49,200 50,000 
Total orn aei Lu do... 899,600 618,100 610,300 620,600 632, 100 
1Includes data available through July 8, 1988. 
*Reported figure. 
*[ncludes a small quantity of primar lead from domestic concentrate. 
“Produced entirely from imported bullion and includes the lead content of alloys. 
5Salable product. 
5 of grades not available; probably about two-thirds acid grade. 
es. 
5Methane excluding gas flared or reinjected. 
*Marketable methane excluding that used for drilling, production, and pumping operations. 
1°Includes ethane, propane, butane, and other condensates. 
11Excludes gases and condensates. 
Table 2.—United Kingdom: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodity 1985 1986 i ! n 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals à) 14 -—- Sweden 13. 
Alkaline-earth metals 1 3) — All to West Germany. 
Aluminum: 
Ore and concentrate 1,418 516 ST —— 337; ee of Korea 66; 
Oxides and hydroxides 45,124 46.72 974 roden 5,208; Norway 4,559; Portu- 
Ash and residue containing aluminum 1,702 1,801 -. West 885; France 81; 
United Emirates 80. 
Metal including alloys: 
S EL 90,805 89,885 278 West Germany 86,800; ind 16,435; 
Unwrou ght 129,123 116,751 852 West 54,90 
e 18, 078 N selene 
8,299. 
Semimanufactures 115,767 184,789 11,657 West T3 = ,087; Ireland 18,840; 
Antimony: Metal including alloys, all 
JJ ⁵ 8 27 98 1 Italy 59; Yugoslavia 17; Sweden 6. 
npe Oxides and acids 8,934 8,216 1,358 New Zealand 926; Finland 303. 
um: 
ides and hydroxides 10 4 E Wes: Germany e United Arab Emir- 
Metal including alloys, all forms 1 3) (3) Mainly io Saudi Arabia. 
Bismuth: Metal including alloys, all 
forms Ll K c c ico 72 73 — West Germany 23; Italy 23; Israel 7. 
Cadmium: Metal including alloys, all 
FORMS MENS DONNE RIS 94 85 11 West Germany 42; Israel 18. 
Cesium and rubidium: Metal including 
alloys, all form 3) E 
Chromium: 
Ore and concentrate 172 406 — West Germany 833; Norway 47; 
Oxides and hydroxides 17,478 17,188 2824 Francs 8,768; Australia 1,852. 
Metal including alloys, all forms 4,071 ,8 1,789 West Germany 389; Japan 385. 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1985 1986 United 
States 
METALS —Continued 
t: 
Oxides and hydroxides ... 429 603 85 
Metal including alloys, all forms 154 711 63 
Columbium and tantalum: | 
. Oreand concentrate 1 14 ESE 
Metal incl all forms 
Columbium ( um) ------- 9 6 (3) 
Tantalum. .------------— 20 10 8 
and concentrate 8,412 6,874 3) 
Matte and speiss including cement a 0 
Oxides and hydroxides _________ 407 464 20 
MOM HORE A 2,092 1,487 — 
Ash and residue containing coppor .. — 7,106 2,893 n 
Metal including all 
3 ee 3 109,109 125,323 41 
Unwrought. .__§__________ 81,551 29,906 94 
Semimanufactures 119,784 114,649 8,405 
Germanium: Metal including alloys, all 
forms 2c pe 8 4 5 à 
Gold: 
Waste and sweepings 
value, thousand E $19,816 $5,836 $466 
Metal including alloys, un ht 
ht. E rs PENES $13,503 $120,873 $51 
Hafnium: Metal including alloys, all 
J ĩ ĩᷣͤ dE à Q) à 
Iron and steel: 
Iron ore and concentrate: 
uding roasted pyrite.. _ — — 5,710 1,008 — 
ite, roastedd 25 m 
ptem 
|. Scrap ------ thousand tons 4,536 8,837 3) 
Pig iron, cast iron, related mate- 
JFC 82,544 64,897 860 
F . 
Ferrochromium 2,421 525 5 
Ferromanganese _ — — — 17,556 12,750 ea 
Ferromolybdenum. _ _ _ _ — — 4,274 5,172 117 
Ferronickel ...-------— 28 11 10 
Ferrosilicomanganese 127 147 ei 
Ferrosilicon. - --—------— 2,016 1,073 237 
Silicon metall 1,572 8,223 19 
Unspecified 12,251 12,984 830 
Steel, pri forms 
diu thousand tons. 944 1,818 168 


See footnotes at end of table. 


Destinations, 1986 
Other (principal) 


Belgium- em oong eh Nether- 
lands 121; Fran 


Netherlands 130; West Germany 118; 
France 69. 


West Germany 9; Spain 5. 


Libya 3; Canada 1; Switzerland 1. 
West Germany 4; Italy 2. 


Finland 8,140; Sweden 8,189; France 


Sin ad 134; Netherlands 77; Fin- 
ingapore 
wer 


Nigeria 760; Cuba 118; Finland 104. 

Spain 1,320; India 895; Belgium- 
Luxembourg 811. 

‘= Germany 48,119; I prov 730; 


um-Luxembourg 
aly fa ,956; West Germany 1.15 7995 


n3 ,104. 
nd 17,177; Ireland 11,089; 
West Germany 8,266. 


West Germany 4. 


Switzerland $3,082; West German 
$1,001; Belgium-Luxembourg 75. 


Ho ong $9,526; Ireland $3,041; 
n Rond $93,422. 


Mainly to Sweden. 


West Germany 380; Guinea 236; 
Netherlands 152. 


Spain 1,805; East Germany 218; India 


Be n y vr Iu 564; West 
rmany 12,843; ce 11,272. 


West Germany 164; France 79; 
Netherlands 49. 
lgium-Luxembourg 10,578; West 
Germany 1,461; France 442. 

Netherlands 1, 587; West omen 
Baa Ie .Belgium-Luxembourg 50 


Ireland 101; „ 2A; 
West German rmany Mest 

Be oe urg 192; France 

Norway 2 2,053; Ireland 313; Guinea 


West Germany 1,705; France 685; 
unspecified 5,463. 


na Germany 237; Greece 209; Italy 
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Table 2.—United Kingdom: Exports of mineral commodities! —Continued 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


R 
les, shapes, 
— ousand tons... 
Universals, plates, ser 


Hoop and strip . do 


Lead: 
Ore and concentrate |... 
Oxides 


Ash and residue containing lead_ — .. — 
Metal including alloys: 
Scrap 


Nickel: 
Matte and speiss _____________ 


Metals including alloys, unwrought 
and partly wrought 
thousand 


See footnotes at end of table. 


1985 


80,800 
128,178 
5,776 


1986 


2,058 


United 
States 


771 


Destinations, 1986 
Other (principal) 


West Germany 170; Hong Kong 85. 


West Germany 177; India 86. 
France 16; West Germany 14; Ireland 


France 24; 5 Singapore 12. 
Turkey 8; Fran 


Sweden 43; Netherlands 42; West 
Germany 37. 


France 7; Sweden 7. 

France 1,633; Italy 1,470; Po 24. 

Ireland 2,371; West German Ge many 1508. 
France 731. 


west German 2,017: Belgium-Lux- 
embourg 235; Kast East Germany 191. 


West Germany 5,763; Ireland 4,642; 
Netherlands 1 893. 
West Germany 50, 989: France 17, 154; 
Belgium- Luxembourg 991. 
n West Germany 582; 
en 


Italy 167; West Germany 152; Nether- 
lands 


Canada 120; France 92. 
Ireland 184; Iran 79. 


Nigeria 95; Ireland 54; Jamaica 38. 
Nigeria 648; Ireland 19; p 10. 


Spain 88; Italy 50; Belgium-Luxem- 
poke 

Switzerland 145; Belgium-Luxem- 
bourg 116. 


a 1,371; Spain 897; Japan 
Austria 464; Japan 358; Netherlands 


West German ep d ; Norway 2. 

Netherlands Belgium-Luxem- 
bourg 48; West 5 42. 

Netherlands 81: France 


Sweden 361; canes 189; Belgium- 
Luxembot 


Netherlands £4, V West Germany 19; 
ium-Luxembourg 12. 


8,676; Japan 197; Norway 


m 
ium- uxem a 

a rman 

Fare 0 , 


West Germany $669; Belgium- 
Luxembourg $342; Switzerland 
$194. 

Switzerland 257; Netherlands 129. 


West Germany 15; Ireland 15. 
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Table 2.—United Kingdom: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 : 
acad phi Other (principal) 
METALS —Continued 
Rhenium: Metal including alloys, all 
OMS fe A SL 3) 1 1 
Selenium, elemental. ____...____ 146 120 4 Spain 26; West Germany 16; Italy 12. 
Silicon, high-purity yyy 26 14 Sa est Germany 11; Japan 3. 
ver: 
Ore and concentrate? 
ue, thousands_ $66 $5 
Waste and swee pings do... $24,840 $12,208 $48 France $4,383; West German "dd 
3 " Republic of South Africa $ 474 
etal including alloys, unwrough 
and partly wrought 
thousand troy ounces. _ 18,101 64,527 8,151 Switzerland 21,638; China 17,426; 
West Germany 1 11, 761. 
Tellurium and arsenic, elemental _ .. .... _ 54 202 9 Finland 106; Netherlands 44; West 
= Germany 15 
Ore and concentrate 2,640 5,085 1 Netherlands 4 4,914; France 54; West 
Oxides |... 2L 222 ccc L 549 631 214 Spein 1 156; Netherlands 92. 
Ash and residue containing tin 662 297 ee est Germany 249; Netherlands 33; 
Belgium-Luxembourg 10. 
Metal including alloys: 
%%% MW LS Lee 456 689 E TM Germany 192; Netherlands 146; 
Unwrought._____________ 8,894 16,610 108 Nethe rlands 6,939; 939; U. 8. S.R. 4,952; 
est 
Semimanufactures 711 863 8 Netherlands eland 114; West 
Germany 90. 
Titanium 
Ore aod concentrate |... _ 1,125 m 
JJ (0 17,818 23,696 5,647 Chile 1,679; Netherlands 1,620. 
Metal including alloys 
Scrap -------------- 1,851 1,065 552 West Germany 228; Canada 88. 
Unwroughht 196 191 1 uii Germany 59; France 42; Italy 
Semimanufactures |... 966 840 71 West Germany 208; France 120. 
and concentratt, ._____ 184 155 UN Japan o 76; Switzerland 54; Nether- 
0 114 21 — Al to Austria 
an ue con n_ aite 
Metal including alloys: 
JG... E N 353 248 83 West Germany 108; Belgium-Lux- 
embourg 56. 
Unwrou ght 264 104 1 nw Germany 42; Austria 16; France 
Semimanufactures |... 218 143 14 Italy 80; Netherlands 23. 
MM and ye all for Metal in- 
uding alloys, Orms: 
Uranium zc 1 @) Mainly to Iran. 
Thoriüm ——— 8 19 18 NA. 
Oxides and hydroxides ~-~- ~~~ - 80 28 T France 19; India 8; Switzerland 1. 
Metal including alloys 
SAD o eee musca E 8 8 — West ligni d l; Norway 1. 
Unwrought - ------------ 1 2 1 West German: 
Semimanufactures 8 10 — West est Germany 3 Ireland 2; Nether- 
Zinc: 
Ore and concentrate 109 5,224 ES France 5, 2 Australia 92; West Ger- 
Oxide ss 10,961 5,663 92 Ireland 1 dd West Germany 798; 
Blue powder... -------- 2,807 1,986 758 Singapore 291; Saudi Arabia 162. 
S ARETE ee 116 70 ee rmany 42; France 19; Ireland 
Ash and residue containing zinc 4,836 6,390 -. Sweden 4,230; West Germany 531; 
— — Taiwan 400. 
including alloys 
Bcc lc LO ME 17,846 17,287 Tow West Germany 7,497; France 1,798; 
Netherlands 1, 508. 
Unwrought .... .-------- 16,612 22,121 1,377 1242535 5, Jis ; Belgium-Luxembourg 
Semimanufactures 5,093 5,229 69 France 1 ,821; Nigeria 454; Ireland 


See footnotes at end of table. 


028 MINERALS YEARBOOK, 1987 
Table 2.—United Kingdom: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodi 1985 1986 ; "ips 
of doen Other (principal) 
METALS —Continued 
Zirconium: 
Ore and concentrate 491 315 37 Be . 69; Portugal 
40; Netherlands 39 
Metal including alloys 
Eu Cd ett 117 50 10 France 25; North Korea 6. 
Unwrought. ------------- 36 52 8 Belgium-Luxembourg 12; Canada 12; 
Sweden 9. 
Semimanufactures |... _ 26 21 1 Bangladesh 3; Ireland 8; Sweden 3. 
Other: 
Ores and concentrates 2 3) (à) 
Oxides and hydroxides 1,098 878 214 West Germany 217; Japan 130. 
and residues 15,014 14,980 1,150 Belgium-Luxembourg 0,694; Sweden 
Base metals including alloys, all forms 16 8  Belgium-Luxembourg 3; France 3. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
or Corundum, emery, pumice, 

3 value, thousands $2,558 $1,832 $121 a e $374; West Germany 
Corundum ______________ 6,290 7,535 1,000 West Germany 2,356; Australia 1,352. 
Silicon carbide _ 531 625 14 West Germany 368; um-Luxem- 

pects 80; Republic of South Africa 
Dust and powder of precious and semi- 
precious stones 8 
value, thousands $4,491 $4,043 $600 India $1,002; Japan $293. 
rie d and polishing wheels and 
ERREUR 8,901 4,057 459 France 570; West 566. 
„crude ___ -2i 807 430 _— Spain 105; Republic of Korea 99; 
Yugoslavia 61. 
Barite and witherite — -—- --------—- 17,106 6,722 5 West Germany 1,732; Ireland 879; 
Norway 762. 
Boron materials: 
Crude natural borates- - -------- 198 1,598 8 5 7118. France 462; West 
Elemental 28 28 3 Qatar 8; Be um-Luxembourg 5; 
Bromine 2 22222222222 1,971 2,307 -— West Genes 949; France 852; 
Belgium-Luxe mbourg 1 183. 
Cement une ee eee ee 113,535 107,490 235 127579 48,068; Nigeria 12, 087; Egypt 
Chalk. cuneo mec 85,630 44,178 798 Finland 8,022; Kelana 4,218; West 
Germany 85 
Clays, crude 
ton ite thousand tons. .. 40 34 3 5 10; France 4; West Germany 
Chamotte earth. ________ do— (3) (3) oe Mainly to West Germany. 
Fuller’s earth ... do... 23 23 (9) Sweden 7; West Germany 6; France 2. 
Kaolin do— 2,575 2,524 21 eb rg 580; West Germany 421; Swe- 
n 
3 do- 845 363 NA NA. 
Cryolits and chiolite. --—--------- 487 1 — All to Ireland. 
Gem, not set or . 
ue, thousands — 1,602,087 $2,888,524 $402,518 Secum rem bourg $1,235,548; 
Industrial stones do- $16,338 $19,258 $3,470 ireland $ na 23.8895 883; Belgium-Luxembourg 
Diatomite and other infusorial earth .. .. — 178 522 3) Denmark 269; gera 78; Belgium- 
Luxembourg 4 
Fel ; fluorspar, related materials: 
Fe dspar EEA cal GN MEO cp 316 357 MESE iones 186; Ireland 94; Trinidad and 
Fluorpaenrr:?:! 7, 505 5,187 20 West Germany 1,196; Netherlands 
Unspecified _._____________- 704 691 _- Ireland 665; Belgium-Luxembourg 26. 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodi : 
M Sprea Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials 
Crude, n. eas 2,540 2,922 43 Ireland 2,308; Saudi Arabia 146; 
Netherlands 44. 
Manufactured: 
Ammon ia 316,715 70, 849 17 Denmark 21,907; Spain 16,539; 
Belgium- Luxembourg 13,061. 
Nitrogenous 
value, thousands $11,553 $9, $1 Be 236, Netherlands $194 $3,570; Ireland 
e Netherlan 
Phosphatic _ 1,240 613 3 ix hie M 
81960 24; Be 34. 
Potas sic 79, 678 95,829 544 Finland 32,926; Belgium-Luxembourg 
21,444; Norway 18,650. 
Unspecified and mixed 349,780 327,824 225 koan eri etherlands 18,659; 
ce 13,621. 
Graphite, natural 2,565 3,741 20 1 Germany 990; France 955; Italy 
Gypsum and plaster _____________ 16,354 17,421 83 Ireland 1218 Bahrain 1,978; Hong 
ô§öà1 uL du 224 197 1 vgl. 50; Netherlands 40; France 
Kyanite and related materials 5,172 4,631 71 i Germany 2,582; Ireland 375; 
y3 
Lime —- nc nnam Lc edis 30, 379 26,034 es France 5, 66 orm Pg 5,518; Trini- 
dad and Tobago 3, 
esium compounds 
esite, crude... 155 105 NA NA. 
Oxides and hydroxides _________ 1 82,611 NA NA. 
BR. i oe Lc e e. p 
Mica: 
Crude including splittings and waste _ 8,088 8,187 10 West Germany 922; Netherlands 370; 
Belgium-Luxembourg 840. 
Worked including agglomerated split- 
Ir 8 211 106 18 Ireland A Norway 12. 
Nitrates, crudlee 382 223 Le Fran ce 50; Ireland 46; West Germany 
Phosphates, rule 607 3,406 — West Germany 3 Ireland 142; 
Pigments, mineral: Natural, crude — — 1, 158 663 125 Saudi ia 175; Kenya 98. 
Precious and semiprecious stones other 
than diamond: 
atural _____ value, thousands_ _ $75,288 $65,876 $19,188 Switzerland $30,809; Thailand $3,474. 
Synthetic SNE $515 $5 $214 eand $75; India $01. 
Pyrite, unroasted—- 1 82 ms 43; Port Pakistan 4. 
Salt and bri nee 402,946 368,716 63 ien iie 180 695; viii 50,882; Ire- 
! land 46, 990. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
usand tons 10 5 (3 West Germany 2; Ireland 2. 
Worked |... -- do- 7 6 1 France 1: Ireland 1. 
Dolomite, chiefly refractory- grade 
do_ ___ 31 42 (3) Sweden 23; Indonesia 3; Norway 2. 
Gravel and crushed rock — — do 1,334 1,495 169 France 681; Be ium-Luxembourg 
342; Ireland 1 
Limestone other than dimension 
do 650 592 — ium-Luxembourg 179; Norway 
Bei 0; Denmark 95. 
Quartz and quartzite. |... 1 à (à) Mainly to Japan. 
Sand other than metal-bearing 
do 51 44 à) Ireland 19; Sweden 16; Norway 2. 
Sulfur: 
Elemental: 
Crude including native and by- 
product.. - ------------ 1,927 1,584 PAP Naan i 1,033; Nigeria 87; Ire- 
Colloidal, precipitated, sublimed — 127 601 13 Ni m 1 Pr 134; Republic of 
u 
, --- - ----------—-— 134 93 -— West Germany 53; Belgium-Luxem- 
bourg 22; Netherlands 10. 
Sulfuric acid - 71,431 92,340 12,968 114845 852 1 ium- Luxembourg 
Talc, steatite, soapstone, pyrophyllite 4,843 2,541 65 Ireland 821. N Nigeria 452; Belgium- 
uxembourg 1 
Vermiculite, perlite, chlorite. —— 1,411 1,604 = ics yee 654; Ireland 316; Swe- 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 i s 
Erwan Other (principal) 
INDUSTRIAL MINERALS —Continued 
Other: 
Crude... ß 37,654 26,747 31 West Germany 11,194; Belgium- 
Luxembourg 1,831; Ireland 1,630. 
Slag and dross, not metal- bearing 80,187 12,648 381 West Germany 52,337; Denmark 
8,700; Sweden 2,623. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 8,111 7,116 m ix 8,941; Ireland 2,487; Spein 
Carbon black .. 51.677 44,431 295 end 8,980; France 4,861; Denmark 
Gascarbon ________________ 30 14 nc qus 
Anthracite thousand tons 214 352 T France 2 288; Belgium-Luxembourg 51; 
orwa 
Bituminous ___________ do- 2,945 2,396 T Denmark | 1,025; Ireland 481; France 
Briquets of anthracite and bituminous 
2ͤ 8 o- 99 155 @) Norway 85; France 43; Venezuela 16. 
Lignite including briquets do- 2 1 -— Mainly to Si 
Coke and semicoke.. . .... _ ue 1,163 1,163 er 8475 204; : lgium-Lurembourg 
Gas, natural: Gaseous 
million cubic feet 2,146 3,866 211 Netherlands 1,174; e 
bourg 961; 
Peat including briquets and litter 9,778 16,617 4 E 7, 936; yis 8,092; Spain 
Petroleum 
Crude. thousand 42-gallon barrels. . 519,211 597,584 122,920 xr m 111,441; West Germany 
Refinery products: di 
Liquefied petroleum gas 
do- 32,817 88,188 7,582 Netherlands 11,018; France 6,624. 
Gasoline do-— 42,611 41,115 2,676 Netherlands 14,080; West Germany 
8,419; Ireland 4,641. 
Mineral jelly and wax do- 356 364 31 Netherlands 76; West 45. 
Kerosene and jet fuel do- 7,260 7,641 94 bees 2,290; Netherlands 1, 1,091; 
nmark 
Distillate fuel oil do 38,611 47,165 1,405 West Germany 12,690; France 8,797; 
Netherlands 8,389. 
Lubricants ________— do- 5,729 5,150 370 Netherlands 858; West Germany 796; 
Belgium-Luxembo 528. 
Residual fuel oil do- 23,666 22,718 2,823 Sweden 4,023; Ireland 8,652; Nether- 
lands 3,465. 
Bitumen and other residues 
do... 433 522 à) Ireland 296; Sweden 56; unspecified 
Bituminous mixtures. do 179 205 1 France 44; Ireland 41; Singapore 16. 
Petroleum cokkke do... 2,671 2,670 17 Beer 483; France 342; Netherlands 
NA Not available. 
1Table prepared by Jozef Plachy. 
3T ess than 1/2 unit. 


May include other precious metals. 
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Table 3.—United Kingdom: Imports of mineral commodities! 


Sources, 1986 
Commodity 1985 1986 : " 
ue Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 8,320 2,268 — West Germany l 1,563; France 702; 
Netherlands 8. 
R Alkaline-earth metals 57 78 NA NA. 
uminum: 
Ore and concentrate 251,532 210,161 251 Ghana Dti Brazil 112,180; Nor- 
way 9,584. 
Oxides and hydroxides ... . 572,791 559,045 8,483 pi ees 0 rt Jamaica 199,274; 
Ash and residue containing aluminum 186 539 -- West Germany 362; Ghana 87; 
Belgium-Luxembourg 48. 
Metal including alloys: 
%%)%ö§ö;—⁵Ü˙¼ʒd 8 4,819 7,811 167 Ireland 5, d West Germay 737; 
Unwrou ght 147,113 182,165 2, 153 Norway y 118,948; Netherlands 15,476; 
ce 
Semimanufactures 239, 689 251,763 65,210 West Germany 80,716; bre eels 
Belgium-Luxembourg 35,51 
Antimony: 
Oxides __. ~~ ~____ 1,021 1,825 36 France 858; ium-Luxembourg 
125; China 1 
Metal including alloys, all forms 560 454 à China 322; USSR. 84; Japan 25. 
Arsenic: Oxides and acids 5,804 4,854 5 Philippines 1,086; Republic of South 
Africa 1, 077; France 1 ,036. 
“Oxides and hydroxides _________ 8 11 10 West Germany 1. 
Metal including alloys, all form 9 1 1 
Bismuth: Metal incl oys, 
forms o o eee 402 870 8 Australia 123; West Germany 45; 
Mexico 42. 
3 Metal including alloys, all 
J) ò NEN MES m 878 1,086 (3) 1 m 283; Canada 268; Fin- 
Cesium and rubidium: Metal including l 
alloys, all forms —------------- (3) 1 _. All from Netherlands. 
Chromium: 
Ore and concentrate 187,675 138,573 NA NA. 
Oxides and hydroxides ... .....- 600 712 NA NA. 
Metal including alloys, all forms 856 878 12 "n 156; France 112; Netherlands 
Oxides and hydroxides ... —----— 878 526 8 anaoa 899; Belgium-Luxembourg 
N etherlands 50. 
Metal including alloys, all forms 1,683 2,493 137 — 593; Netherlands 860; Finland 
Columbium and tantalum: 
Ore and concentrate 1 6 — All from Nigeria. 
Metal including alloys, all forms: 
Columbium (niobium) — — ~~ — —— 25 17 2 West Germany 9; Switzerland 4; 
Netherlands 3. 
Tantalumnmn 37 42 17 West Germany 19; Austria 2. 
r: 
and concentrate 1,220 10 — West Germany 9. 
Matte and speiss including cement 25 
Oxides and hydroxides Z ZIII 1,616 181 107 ees 
Sale oe eh ee 2,347 8,111 220 1 1088: ee annon 
Ash and residue containing copper 41,194 63,831 3,091 Sweden 21, 295521 Republic of South 
Belgium-Luxem- 
eis 10, 000. 
Metal including alloys: 

Die ee s ar du 13,829 10,589 8,990 oe South Africa 1,181; Ire- 
Unwrought --—--------—-- 814,124 344,119 2,585 ds EA ,648; Chile 59,401; Canada 
Semimanufactures 98,123 103,106 1,858 West: mapa 86,607; France 14,288; 

y 29,000. 
5 Metal including alloys, all 
22; 8 3 17 2 Belgium- Luxembourg: 10; France 4. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Co odi 1985 1986 : 
ö e Other (principal) 
METALS —Continued 
Gold: 
Waste and sweepings 
value, thousands $37,904 $110,849 $16,653 United Arab Emirates $22,805; Jor- 


dan $12,247; unspecified $39,419. 
Metal including alloys, unwrought 


and partly wrought 
thousand troy ounces. - 1789 1,704 NA NA. 
Hafnium: Metal including alloys, all 
formi oc ouo Redes 5 5 5 
Iron and steel: 
Iron ore and concentrate: T 
pyri 
thousand tons 15,404 14,558 à) ry n 5,096; Australia 2,975; Brazil 
ü ae roasted... do... 250 249 _. Sweden 223; Norway 24; Spain 1. 
etal: 
Sr A 50,090 46,517 16,197 Ireland 10,516; Canada 7, 652. 
Pig iron, cast iron, related mate- 
C1111 K 117,583 183,421 166 rn 82,808; Brazil 29,921; France 
Ferroalloys: 
Ferrochromium -......- 17,467 94,767 NA NA. 
Ferromanganese_— — — — — — — 44, 552 53,396 _. Norway 21,841; France 6,525; West 
Germany 2,114. 
Ferromolybdenum . — _ — — — 876 216 — Austria 136; F 
115; Netherlands 19 
Ferro nickel! 17,286 21,545 230 Greece 7, 672; Indonesia 5,201; Domin- 
ican Republic 2,148. 
Ferrosilicochromium —-— — 1,064 21 ss Republic of South Africa 18; Sweden 
Ferrosilicomanganese 28, 972 21,821 "e Norway 13,604; Republic of South 
Anic 11 1,003; Czechoslovakia 
Ferrosilicon_ - -—--—-----— 82,775 65,641 NA NA. 
Silicon metall 82,914 87,416 1,053 France 16,826; rin A 9,109; Repub- 
lic of South Africa 
Unspeciied . . - 11,789 12,551 221 ‘on 5,772; France 2, 216 Italy 
Steel, primary forms 
thousand tona. . 986 1,127 16 West Germany 450; Netherlands 150; 
Belgium-Luxembourg 105. 
Semimanufactures: 
Bars, rods, angles, sha 
tions 8 iet 796 889 2 West Germany 115; Spain 107; 
France 90. 
Universals, plates, sheets 
do— 1.504 1.594 4 West Germany 294; Belgium-Luxem- 
bourg 269; etherlands 227. 
Hoop and strip _ _ do- 156 170 1 est Germany 73; France 24; 
À , Belgium-Luxembourg 20. 
Rails and accessories do 4 12 à R ; Sweden 4; 
est Germany 1 
WIS. · do... 59 60 6) Belgium-Luxembourg 20; France 13; 
est Germany 7. 
Tubes, pipes, fittings 
do- 355 387 3 sepan 89; West Germany 56; Nether- 
ds 53. 
Castings and forgings, rough 
do 26 24 ] West Germany 6; France 4; Nether- 
lands 3. 
Lead: 
Ore and concentrate 25,931 86,301 — Australia 10,727; Spain 8,415; 
Belgium-Luxembourg 6, 485 
Oxid eoeou Snn 1,555 1,175 4 N 545; West Germany 509; 
ustria 
Ash and residue containing lead_ _ — _ 15,092 16,144 5,480 West Germany 3,905; Sweden 3,162. 
Metal including alloys: 
CTA o cuc Lee 2,045 3,817 1,048 Denmark 660; Sweden 500. 
Unwrou ght“ 185, 275 183,032 47 Australia ein Canada 20,950; 
en 
Semimanufacture |... _ 8,892 12,115 8 Belgium-Luxembourg 5,457; Ireland 
4,849; West Germany 602. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Ta neum: Metal including alloys: 
Bocconi ic EM 


Mercury 
Mol um: 
and concentrate, 


Nickel: 
Matte and speiss ... 
Oxides and hydroxides 
Ash and residue containing nickel _ _ 


Metals including alloys, unwrought 
andpardy wrought d do... 


Silver: 
Ore and concentrate? 
value, thousands 


usand troy ounces . 


Ash and residue containing tin. 


See footnotes at end of table. 


1985 


6,159 


14,832 


1986 


159,501 
5,463 
4,916 

12,093 
19,917 
287 


8,195 
16,081 


4,503 


$11,052 
$194,729 


61 


8 f$. 


Sources, 1986 
Other (principal) 


EC um-Luxembourg 921; Republic 
South Africa 109; Netherlands 


Nereus 2540; Canada 1,402; Nether- 
lands 1,851. 
Bir d 251; Belgium-Luxembourg 


Brazil 82,793; Repubic of South 
5 
um- urg 
1381. Norway 644, 
Republic of of f South Africa 8,661; China 
ce 335. 
Spain 6,800; N Netherlands 4,408. 


Peru 2,225; Chile 1,866. 
Netherlands 119; West Germany 64; 
Belgium-Luxembourg 88. 


auenia 34; West Germany 18; France 


France 42; Austria 12. 
Austria 41; France 15. 


All from West Germany. 

Canada 87,663; Norway 119; Nether- 
lands 101. 

Australia 429; Netherlands 102; Can- 


ada 48. 
Netherlands 145; France 76; Den- 
mark 57. 
France 446; Canada 350. 
Netherlands 4,022; Australia 8,765; 


Finland 1 ,816. 
West Germany 1,711; France 250. 


Canada $6,817; Finland $5,939. 


Republic of South Africa $88,885; 
itzerland $36,279. 


France 18; Austria 14; Brazil 11. 


NA. 
Canada 100; um-Luxembo 
84; Japan oe os 
West Germany 18; Japan 12; Nether- 
lands 2. 


Republic of South Africa Boone areas’ 
— 


East Germany 14,582; France 8,456; 
Czechoslovakia 7,895. 
— 92; Belgium-Luxembourg 22; 
apan 7 


rr An Bolivia 4,146; Canada 
Italy 20; Republic of South Africa 4; 


West Germany 1,848; Belgium- 
Luxembourg 1 A81. 
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Table 3.—United Kingdom: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
id United Other (principal 
METALS —Continued 
Tin —Continued 
Metal including alloys: 
S 567 302 40 West German 51; Italy 39. 
Unwrou ght 7,349 7,691 158 i 107; Singapore 1,200; 
e 1.1 
Semimanufacturess 630 1,672 8 Malaysia 633; Netherlands 467; West 
Germany 1 167. 
Titanium: 
Ore and concentrate |... _ 366,871 378,654 1 Australia 208,646; Norway 98,328; 
Sierra-Leone 25, 643. 
Oxides 2222222222 4,286 4,062 251 West Germany 1 87 6; Belgium Tax 
embourg 583; Czechoslovakia 467. 
Metal including alloys 
PE E ENE EEE TE 6,494 7,114 3,495 U.S.S.R. 2,177; France 448. 
Unwrought_ -—-—-—--------- 405 500 150 Japan 303; West Germany 24 
imanufactures 1,068 1,248 882 Japan 158; West Dérmany 82. 
OU cand er ee 627 549 __ Portugal 222; Netherlands 99; West 
Germany 85. | 
7. Canaan” 301 i5 88 Nigeria 17; Portugal 18 
an ue con es igeria 17; Po : 
Metal including alloys: 
p noon ase 866 265 75 Austria 52; West Germany 38. 
Unwrou ght 180 160 19 Republic Lo Korea 63; Austria 38; 
Semimanufactures — Tl 184 40 West Germany 25; Spain 20. 
Uranium and thorium: Metal including 
alloys, all forms: 
Uranium m 1 1 
Thorium e 
Vanadium: 
Ore and concentrate |... — 1 1 
Oxides and hydroxides 200 878 (*) Ghina i eeN 162; Republic of 
u 
Ash and residue containing vanadium Ew: 43 — All from Netherlands. 
Metal including alloys: 
Scrapsss-z -_ (3) 8 1 West Germany 2. 
Unwrought |... ----- 108 119 10 West German 
Xu mimanufactures 21 83 (à Finland 20; Weet G Germany 18. 
c: 
Ore and concentrate 185,407 201,098 Er 3 150. Canada 57,893; 
Oxides -—---------------—- 4413 5,857 21 west Germany 1, 1,620; Mexico 1,238; 
Blue powder 2,340 1,287 60 West Germany 946; 3 121. 
fl! W 122 24 -— All from Belgium-Luxembo TA 
Ash and residue containing zinc 19,809 18,681 2,302 West Germany 7,969; Peru 3 
Metal including alloys: 
BOIND — Lc . c 997 2,651 201 France 1,046; Canada 660. 
Unwrou ght 185,468 105,781 1 5 c Canada 28,863; 
Semimanufactures 8,963 2,999 10 West Germany 1,278; France 721; 
Belgium-Luxembourg 295. 
Zirconium: 
Ore and concentrate 48,827 83,215 50 Australia 19,823; Republic of South 
Africa 18, 043; West Germany 184. 
Metal including alloys 
J» ü 34 14 23 West Germany 22; Sweden 21 
Unwroughgt _ 14 70 9 Canada 54; West Germany 2. 
imanufactures 57 85 27 Sweden 6; 2. 
Other: 
Ores and concentrates... . 58 84 1 Sweden 31; Nigeria 2. 
Oxides and hydroxides ________ _ 440 1,143 511 France 395; West Germany 181. 
Ashes and residues 7,585 085 2,047 Brazil 2,217; Netherlands 916. 
Base metals including alloys, all forms 26 20 1 Canada 4; France 4; China 3. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
te value, thousands. _ $18,201 $19,810 NA NA. 
Artificial: 
Corundummnmnmn 26,170 16,839 70 Canada 7,608; Netherlands 4,368; 
West German 2,945. 
Siliconcarbide. . . --------—- 18,210 17,779 2 iiie Y "e West Germany 4,175; 
. and polishing wheels and ER 
SERM POMINOGNED DOT 6,029 6,042 190 Netherlands T a Italy 1,017; Weet 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities! —Continued 


(Metric tons un! d , fied) 
Sources, 1986 
Commodity 1985 1986 : 5 
e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Asbestos, crude... 22 ccc 87,689 26,765 211 Canada 20,819; Re 1288 “J South 
dude. 8, 588 Italy 1.2 
Barite and wither ite 120,847 90,8386 @) Ireland 30 26,1 
55 , Neda 16, 16,730. 
ron : 
Crude natural borates. ... .--.---— 62,854 68,194 za Tarka © 836: Netherlands 333; Swe- 
53 acid à i 2 rA ids Luxembourg 
i acid 4, 198 4,181 55 France 1; um- 
561; Turke yr 
Bromine _____.~______________ 9,276 8,454 3, 072 Israel 5,087; 196. 
Cement. 623,391 650,224 278 Ireland 185, 007; Netherlands 118,478; 
Poland 106, 780. 
Chalk. ncc uae a 4,594 7,121 ($ Denmark 7 325 Turkey 189; West 
Germany T9. 
xat verd 83,982 102,572 21,918 24,461 
ard 40.54 28871 18850 France 19 s 19,170; Republic of South 
Fullers earth _. ~~. 2,018 1480 1. 186 West Ge Geman 207; Spain 76. 
GON cai a he cito 4,201 4,678 196 um- 981; Nether- 
lands 978. 
le os aS a 51,002 86,864 12184 France 8,782; Spain 4,749. 
Cryolite and chiolite... .. .. - 626 1,083 — All from Denmark. 
Gem, not set or ee 
ue, thousands... $1,744,409 $2,470,074 NA NA. 
Industrial stones do. $29,507 $89,367 NA NA. 
Diatomite and other infusorial earth _ _ .. 23,915 26,418 3,258 Denmark 18,474; France 8,400. 
e related materials 
Feldspar . ---------------—— 55,879 59,877 4 Norm ro ; Finland 21,578; Swe- 
n 11,881. | 
Fluor par 2,422 4,314 _. Mexico 4235; France 68; West Ger- 
many 11. 
Unspecified |... ~~~ _ 10,443 19,158 - 
Fertilizer materials: 
Crude, n. ess 2,340 2,835 S m d 2,346; Sweden 311; France 
i 
Nitrogenous 
value, thousands $84,492 $84,491 $7 Netherlands $33,495; Belgium-Lux- 
embourg $11,820; Ireland $6,418. 
Phosphatic . .. 2 -- 246,108 274,668 11,919 Netherlands 141 954; Belgium- - 
Luxembourg 35,433; 
Potassic._______________ 582,222 478,652 287 East Germany 198,305; West Ger- 
Unspecified and mixed 518,791 538,804 2,864 N. yiio 238.5 Wins d 
and mixed : um- 
urg 94,851; Sweden 
Graphite, natural 28,461 29,104 199 China 8,188; Madagascar 6,679; Sri 
ni and plaster . . -—--------— 109,225 86,171 844 Ud 47,846; France 16,189; Swe- 
JJ se ete aoe 1,828 1,546 6 Japan 1096; Chile 358; Ireland 37 
— and related materials_______ 49,458 44,689 8,727 Republic of South Africa 22,623; 
Limè ou uL ee Se ees 5,576 7,289 8 Ireland 6, 518; France 661; Nether- 
lands 66. 
jp ree compounds 
esite, crulde c- 14,860 9,241 21 Gree rs 755; Turkey 2,800; France 
Oxides and hydroxides 121,284 115,292 413 Spain m „843; Greece 25,677; Ireland 
Other o eee ee eee ev 17,620 18,564 ? West Germany 9,572; East Germany 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Mica: 
Crude including splittings and waste 
Worked including agglomerated split- 
tings 


Precious and semiprecious stones other 
taan diamond: 


te, unroasted __— ---—-----~---— 
Salt and brin s 5100455 nm 


Sodium compounds, n.e.s.: Carbonate, 
actured 


Dolomite, chiefly refractory- grade 
Gravel and crushed roceckͤ 
Limestone other than dimension 


Sand other than metal- bearing 
Sulfur: 


Elemental: 
Crude noo native and by- 


Dioxide 
Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite... __ — 


Slag and dross, not metal- bearing 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
n: 

Carbon black _______________ 
Gas carboeoon 
Anthracite thousand tona... 
Bituminouns do- 
Briquets of anthracite and bituminous 
MOERORE UE Ne en TIRE Oac 

Lignite including briquets do- 
Coke and semicoke_________ do____ 


See footnotes at end of table. 


1985 


15,854 


602 
7,080 
1,160 
2,704 

83,625 
80,425 


$68,512 
$1,545 


15,909 
883 872 
166,313 


78,029 
74.761 
141,160 
931,892 


105 
10,906 


58,410 


805,254 
524 
2,871 
59,185 
134.018 


3,056 
612,744 


13,872 


105,483 


1,207 
11,525 
192 
42 
874 


1986 


20,015 


518 
6,677 
936 
2,687 
33,323 
82,144 


$10,482 
$1,953 


100,110 
358,514 
185,565 


200,454 

92,239 
168,168 
859,569 


2,155 
9,204 


58,042 


684,569 
564 
1,198 
68,409 
138,863 


2,754 
584,417 


9,339 


104,477 
1,483 


595 
9,959 
89 

21 
213 


United 
States 


1,261 


Sources, 1986 
Other (principal) 


ru see ; France 2,097; Brazil 


ium-Luxembourg 150; France 
181; Switzerland 51. 
Chile 5,496; Belgium-Luxembourg 


1,109. 
Morocco 539; Senegal 250; Israel 57. 


India 1,272; ie 1,184; Republic of 
South Africa 

West Germany 27 280 Belgium- 
Luxembourg 1,791; Spai 1,041. 

West 5 18,834; Germany 


NA. 
Switzerland MES, pe gium AEG: 
bourg $301 d $255. 


Mainly from 
Netherlands 92735 Italy 84,477; East 
Germany 47,402. 


Poland 22,675; Sweden 17,989. 


i "cir iii Norway 36,736; Spein 
Italy 38,022; Portugal 23,231; Spain 
13.994 


Spain 111,909; Norway 35,670; 
Belgium-Luxembo 590. 
France 284,572; Irelan 258, 811; 
Netherlands 1 128,879. 
Spain 1,950; France 179; Ireland 25. 
Republic of South Africa 8,515; 
ce 962; Ireland 850 


Belgium-Luxembo 41,182; Nether- 
lands 7,754; West Germany 3,1 
NA. 


France 354; West Germany 137; Ire- 
land 23 


Sweden 1,176; France 22. 
France 12,528; Norway 11,704; 
Belgium-Luxembourg 10, 812. 
Republic of South Africa 51, 678; Italy 
,160; Greece 27,725. 


i 1,620; Sweden 678; Spain 
Belgium-Luxembourg 232,726; 
France 
204,749; Netherlands 41,744. 


PME and Tobago 4,067; France 


France 31, t P icd 9,109; un- 
specified 

East Game 532 West Germany 
281: France 229. 


West Germany 271; Republic of 
South Africa 95; Netherlands 91. 
Australia 2, 800; Netherlands 2,163. 


West Germany 58; Netherlands 18; 
France 


East German many L 11; West Germany 6; 
Netherlan 

East Germany 106; Belgium-Luxem- 
poate 54; Republic of South Africa 
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Table 3.—United Kingdom: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : oe 
tee Other (principal) 
FUELS AND RELA 
MATERIALS —Continued 
Gas, natural: Gaseous 
million cubic feet: 541,548 497,840 2 Norway W e France E 
Peat including briquets and litter 218,881 235,203 165 Ireland t Ml 80. U.. K. 28 28, 161; Fin- 
Petroleum ed 
Crude. thousand 42-gallon barrels... 197,524 237,910 1.597 Norway 89,097; Saudi Arabia 28, 427; 
Turkey 20,894. 
Refinery products: 
Liquefied petroleum gas 
do- 5, 897 6,258 80 Norway 1.404; Algeria 1,178; Nether- 
Gasoline do 28,610 50,297 1,282 ` Netherlands 12,415; U.S.S.R. 9,228; 
ria 6,515. 
Mineral jelly and wax do- 88 184 4 Netherlands 68; Republic of South 
Africa 21; W rmany 16. 
Kerosene and jet fuel do- 2,358 4,872 44 Netherlands 1,718; France 877; Spein 
Distillate fuel oil do____ 11,558 14,521 460 USSR.4 ,174; Netherlands 3,772; 
Belgi -Luxembourg 1, 
Lubricantss do- 10,205 12,920 1,149 Netherlands 4,908; France 1, 057. 
Residual fuel oil do... 114,625 75,811 654 Netherlands 11 710; USSR. 9,454; 
Libya 9,085. 
Bitumen and other residues 
do— 1.249 428 (3$) France 229; Belgium-Luxembourg 
161; Netherlands 24. 
Bituminous mixtures. do- 88 29 3 France ; Netherlands 4. 
Petroleum coke — do... 2,145 8,141 541 Belgium- urg 1,885; Nether- 
lands 1, 
NA Not available. 
1Table prepared by. Jozef Plachy. 
Wess than 1/2 unit. 
May include other precious metals. 
COMMODITY REVIEW 


METALS 


Gold.—Ennex International PLC was 
granted permission in early spring to devel- 
op an adit through hard rock to gold- 
bearing quartz veins in its Curraghinalt 
Prospect in the Sperrin Mountains of 
Northern Ireland. A tunnel-boring ma- 
chine, previously proven in the coal indus- 
try and equipped with a diamond-tipped 
cutting head, was employed because it was 
inadvisable to use explosives in Northern 
Ireland in view of political unrest there. 
The vein structure was found to be continu- 
ous and well developed over a 21-meter-drift 
length, and the excellent ore grade was 
confirmed. Completion of the 400-meter adit 
and of lateral drifting of 700 meters along 
the main veins to a maximum depth of 120 
meters, and the subsequent submission of a 
plan to commission a mining operation 
were scheduled for completion in 1988. 
Mine startup in 1989 was contingent upon 
securing approval in 1988. A production 
rate of 30,000 troy ounces per year was 
expected, and estimated reserves were in 
excess of 300,000 ounces of gold. Further 


exploration in the Sperrin Mountains by 
Ennex led to discovery of an initially prom- 
ising deposit 13 kilometers southwest of 
Curraghinalt. 

Ennex continued delineation of its Con- 
nonish gold exploration property in Scot- 
land north of Glasgow. Preliminary data 
suggested a viable gold and silver mine with 
about one-half of the gold reserve of 
Curraghinalt. Ennex was expected to seek 
permission in early 1988 to evaluate the 
property by tunneling and cross cutting. A 
number of other companies continued gold 
exploration in Northern Ireland and Scot- 
land. 

Iron and Steel.—Raw steel production 
increased significantly to a 9-year high. 
Private firms accounted for about 21% of 
this production and most, but not all, were 
in good financial condition. Most private 
output went to the domestic market. State- 
owned BSC held part ownership in several 
private firms including the largest, recently 
formed United Engineering Steels Ltd. BSC, 
the world's fourth largest producer of raw 
Steel, was one of the most profitable steel 
producers in Europe. An expanding over- 
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seas market accounted for nearly one-half 
of its 1987 sales. However, growing imports 
of billets and bars, especially from Brazil, 
Czechoslovakia, and Turkey, were penetrat- 
ing the domestic market. 

Eurofer, the trade association of the Euro- 
pean Economic Community (EEC) Commis- 
sion's major integrated steel producers, was 
unsuccessful in attempts to execute a much- 
needed rationalization of the Western Euro- 
pean steel industry. At yearend, this prob- 
lem was in the hands of the EEC and 
Eurofer member governments. The British 
Steel industry expected that it would not be 
significantly affected by the rationalization, 
in view of its high efficiency, lack of subsi- 
dization, and good financial condition. 

The Government of the United Kingdom 
decided by yearend to pass legislation to 
privatize BSC near yearend 1988. BSC ex- 
pected that it would then be allowed to 
market its products more efficiently. 

The upgrading and enlargement of steel- 
making equipment, which began in 1985, 
was continued through 1987. The projects 
included construction of continuous casting 
facilities and systems to replace expensive 
furnace coke with granulated coal that was 
directly injected in the furnace. A continu- 
ous bloom casting system was commissioned 
at BSC's integrated Scunthorpe steelworks. 
Another continuous casting system was to 
be installed in BSC's Llanwern integrated 
steelworks during 1988, after which 80% of 
the company's billet casting would be con- 
tinuous. Scunthorpe began more extensive 
use of coal in its blast furnaces in 1987 and 
a $2 million granular-coal-injection system 
was expected to be commissioned at Ra- 
venscraig in early 1988. Four blast furnaces 
had been equipped for coal injection by 
yearend 1987. A minirelining of one of three 
blast furnaces at Ravenscraig was complet- 
ed in the spring. 

Lead.—H. J. Enthoven and Son Ltd., a 
wholly owned subsidiary of Billiton (UK) 
Ltd., in turn a subsidiary of the Reyal 
Dutch/Shell Group, commissioned in De- 
cember its new 60,000-ton-per-year second- 
ary lead smelting-refining complex at Dar- 
ley Dale in Derbyshire. The smelter employ- 
ed two of the largest secondary lead rotary 
furnaces ever built. The new refinery ket- 
tles also were much larger than the old 
design. The $17 million project had been 
initiated in 1984 to replace the antiquated 
secondary lead complex at the same site. 
The old complex was to continue operating 
until the new one was tested in its full 
operational range. The new plant was de- 
signed to cut energy use and production 
costs and thereby allow Enthoven to remain 
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the largest British producer of secondary 
lead. A significant energy saving was ob- 
tained by pumping molten lead from the 
smelter to the refinery. Major products 
were refined secondary metal and battery 
strip. A modern strip mill was included in 
the new plant. 

Total production of refined secondary 
lead in the United Kingdom increased sig- 
nificantly. Demand for strip was up in 
France, the Federal Republic of Germany, 
and Italy, but not in the United Kingdom. 
Production of lead bullion and refined pri- 
mary lead in the United Kingdom increased 
significantly. 

Tin.—Carnon Consolidated Tin Mines 
Ltd. continued operations, with Govern- 
ment aid, of its two mines in Cornwall. 
Output of tin concentrate in the United 
Kingdom decreased for the second consecu- 
tive year. Operating costs continued to be 
reduced by selective mining of rich and 
easily accessible veins, postponement of 
long-term development projects, staff cut- 
backs, and a wage freeze. Significant mine 
and mill improvements were made, particu- 
larly at the South Crofty Mine, where 
refurbishment of the hoisting shaft more 
than doubled ore hoisting capacity. Enlarge- 
ment of the entrance incline facilitated the 
movement of workers and equipment into 
and out of the mine. Carnon claimed a cost 
reduction of just less than $10,000 per ton of 
tin in concentrate and projected a further 
cost reduction to about $8,400 by 1990. 
Nevertheless, Carnon experienced a finan- 
cially difficult year. World tin prices were 
kept low by low mining costs in several 
other countries, the weakening of the dol- 
lar, and a strengthening of the British 
pound. Turnover in the mines was reduced 
by 60% since the tin price crisis in the fall 
of 1985, to $27 million in 1987. World free 
market prices for tin metal during 1987 
remained on average below $7,500 per ton of 
tin in concentrate. 

Approximately one-half of Carnon's con- 
centrate was sent to the Capper Pass metals 
reduction complex of the RTZ Corp. PLC 
(previously known as Rio Tinto Zinc Corp. 
PLO) for smelting, and the remainder was 
sold to or toll smelted by Billiton (UK) 
Ltd. The latter's throughput was down sig- 
nificantly because of a lack of feed material, 
partly because of an upgrading of tin con- 
centrate in most world mines. Capper Pass 
depended on imports for most of its feed 
material, particularly from South America. 
Total output of primary tin in the United 
Kingdom increased significantly whereas 
that of secondary tin decreased. Carnon's 
byproduct copper and silver concentrates, 
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containing about 600 tons and 110,000 troy 
ounces of metal, respectively, was shipped 
to Boliden AB in Sweden. Its byproduct zinc 
concentrate, containing about 5,000 tons of 
metal, went to Commonwealth Smelting 
Ltd.'s smelter in Avonmouth. 

Geevor Tin Mines PLC, the other British 
tin mining firm, discontinued tin mining 
after hoisting 40,000 tons of broken ore 
during the first half of the year at its 
Penzance Mine. Lifting the remaining 
60,000 tons was held up pending a tin price 
recovery. Geevor processed older stocks into 
concentrate and shipped them to Capper 
Pass for toll smelting. Total sales decreased 
in value by nearly 75%, and the company 


began looking overseas for mining pros- 
pects 


Titanium.—Deeside Titanium Ltd., which 
had been operating at only about one-third 
of its 5,000-ton-per-year titanium sponge 
capacity, further lowered its production 
rate in the fall because of limited profitabil- 
ity and lowering world demand. Rolls Royce 
Ltd., owner of 82.5% of Deeside Titanium, 
had used most of the company's output over 
the previous few years, probably in the 
manufacture of its turbine engines. Deeside 
remained the United Kingdom's sole pro- 
ducer of titanium sponge. 
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Aggregates.—ARC Ltd., the largest pro- 
ducer of aggregates in the United Kingdom 
and Europe's largest producer of marine 
aggregates, nearly completed a $40 million 
expansion of its Whatley limestone quarry 
to an annual capacity of 10 million tons of 
crushed stone, enabling it to meet anticipat- 
ed demand increases in southern England. 
In another venture, ARC launched a second 
dredger in the Bristol Channel in April for 
production of marine aggregates. A third 
dredger was ordered for operation by July 
1988. In May, ARC received an order for 1 
million tons of marine aggregate for the 
foundations of the new Sizewell nuclear 
power station. Other major producers of 
British aggregates were Redland PLC and 
Tarmac PLC. 

A large high-grade silica sand deposit 
covering 24 hectares and up to 90 meters 
deep was at Bogside, Fife. It was considered 
one of the country’s largest deposits with a 
reserve of about 30 million tons. Fife Silica 
Sand Ltd. produced approximately 200,000 
tons of industrial silica sand during 1987 on 
a leased portion of the site. 

British firms continued to acquire U.S. 
aggregates operations. In March, ARC 
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acquired American Aggregates Corp., a 
large producer of crushed limestone and 
sand and gravel in Ohio, Indiana, and 
Michigan, for $222 million. English China 
Clays PLC acquired J. L. Shiely Co., an 
aggregates firm based in Minnesota, for $73 
million. Blue Circle Industries PLC increas- 
ed its share of the U.S. aggregates industry 
by acquiring Raia Industries Inc., an aggre- 
gate and ready-mixed concrete producer in 
New Jersey, for $35 million. 

Cement.—Aided by a construction boom, 
domestic cement sales increased despite 
continuing inroads by alternative materi- 
als, specifically ash and blast furnace slag 
and by imported cement. Less than 1% of 
production was exported. 

A major concern of the domestic cement 
industry continued to be importation of low- 
priced and possibly subsidized cement. Al- 
though imports accounted for less than 5% 
of domestic consumption, about one-half of 
this amount, and a rising share, was from 
Greece and Eastern Europe, mainly the 
German Democratic Republic and Poland. 
The first shipload of subsidized cement from 
Greece, 5,000 tons, had arrived in June 
1986. By yearend 1986, the EEC ordered the 
Greek Government to phase out subsidi- 
zation of cement exports over a 3-year 
period. Meanwhile, a floating cement termi- 
nal had been installed for Grecian imports 
at Tilbury near London during 1986 and 
another was installed at Liverpool during 
1987. Two Greek cement producers planned 
to ship up to 300,000 tons of cement per year 
to the United Kingdom. An agreement was 
reached by the British and Greek Govern- 
ments not to exceed this figure, but its 
international legality was questionable in 
view of a provision of the Treaty of Rome. 
The British cement industry continued to 
allege that Greek cement was being dump- 
ed into the domestic market. 

The Common Price and Marketing Ar- 
rangement (CPMA) was abandoned in Feb- 
ruary by the domestic producers after 53 
years. The three major producers agreed 
that this action would enable them to better 
withstand competition in sensitive market 
areas such as those near cement ports of 
entry and those where competitive materi- 
als are produced. 

Dissolution of this domestic cement cartel 
increased production and delivery flexibili- 
ties within the cement industry. Blue Cir- 
cle, which accounted for more than 5096 of 
British output, claimed a manufacturing 
and distribution cost saving of about $50 
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million in 1987. Modernization of Blue Cir- 
cle's Cauldron and Dunbar cement plants, 
with a total annual capacity of about 1.75 
million tons, had been completed in 1986 
ending a 4-year modernization program of 
the company's plants. The company an- 
nounced in January 1987 its intention to 
further rationalize more than one-half of its 
cement plants over a 2-year period and 
reduce its staff by 2,000. Annual capacity of 
its Northfleet plant in Kent was reduced by 
nearly 4096 to 1.0 million tons. The plant 
utilized nearby chalk resources, which re- 
quired use of the more energy-intensive wet 
process of cement manufacture. Total Blue 
Circle cement production capacity at year- 
end was about 8.5 million tons or approxi- 
mately 55% of total British capacity. 

RTZ Cement Ltd. started its dry-process 
kiln at its Ketton cement plant in Lin- 
colnshire early in the year. The kiln, with 
an output of 950,000 tons per year, replaced 
six wet-process kilns. RTZ Cement claimed 
to be the country's lowest cost cement 
producer, accounting for 25% of total out- 
put. The third largest producer, Rugby Port- 
land Cement PLC, operated six plants with 
a total annual capacity of 2.5 million tons. 
Rugby ended its domestic coal purchase 
contract, in favor of less costly imported 
coal. Two other small producers accounted 
for about 296 of British capacity. 

Acquisition of U.S. cement producers by 
British firms continued. C. H. Beazer (Hold- 
ings) PLC had purchased Gifford Hill & Co., 
a large U.S. producer with five plants in the 
sunbelt, for $275 million in late 1986. Han- 
son Trust PLC, a conglomerate based in the 
United Kingdom, acquired Kaiser Cement 
Corp., another large producer with plants in 
California, for $250 million in March 1987. 
Parts of Kaiser were subsequently sold 
during the year by Hanson. Blue Circle 
remained the largest British owner of U.S. 
cement plants, and the U.S. sector account- 
ed for 40% of the company's turnover in 
1986. Profits in the U.S. sector were down, 
however, because of pricing competition, 
and this caused Blue Circle to give more 
attention to its cement industry in the 
United Kingdom. 

Clays.— English China Clays, the United 
Kingdom's largest kaolin producer with 
about 90% of total output, opened a new 
kaolin mine, the Old Pound pit, in Corn- 
wall. The operation, with a capacity of 
90,000 tons per year and a reserve of more 
than 250,000 tons, was the first new china 
clay open pit operation to be developed in 
the United Kingdom for many years. 
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Laporte Industries Ltd. continued its 
search for bentonite deposits. It applied to 
open a new bentonite deposit near Redhill 
south of London. Additional fuller’s earth 
reserves were developed by Laporte at 
Clophill in Bedfordshire. 

Fluorspar.—In response to increased 
British steel production and chemical indus- 
try demand, the Deepwood Mining Co. Ltd., 
the country’s largest fluorspar producer 
during the early 1980’s, decided to reenter 
the fluorspar industry. High-grade ore from 
its three main open pits in Derbyshire was 
to be converted to acidspar assaying above 
99% CaF: and free of arsenic and phos- 
phorus. The planned acidspar production 
rate was 50,000 tons per year with byprod- 
uct concentrates of barite and lead. In 
addition, the company purchased what it 
considered to be the last large fluorspar ore 
body in the United Kingdom, also in 
Derbyshire. This, together with further ex- 
ploration, was expected to create sufficient 
reserves to support an eventual annual 
acidspar output of 100,000 tons. The two 
other producers, Laporte, the largest, and 
Minworth Ltd., were each also increasing 
their fluorspar mining and beneficiation 
capacities. Establishment of a new mine in 
Derbyshire was begun by Laporte. External 
trade in fluorspar was minimal. 

Gypsum.—British Gypsum Ltd., the sole 
producer of gypsum in the United Kingdom, 
gained access to its newly discovered 80- 
meter-deep deposit at Barrow-upon-Soar 
near Leicester in the fall by completion of 
twin 500-meter drifts. The new mine was to 
replace reserves that were nearing exhaus- 
tion. 

The major domestic use for gypsum was 
in the manufacture of wallboard, although 
wallboard consumption per capita was 
three times less then that in the United 
States. BPB Industries PLC, British Gyp- 
sum’s parent, had held a near monopoly in 
wallboard sales for 20 years. A joint venture 
between two large construction materials 
firms, Redland of the United Kingdom and 
CSR Ltd. of Australia, was formed in Octo- 
ber for the purpose of entering the world 
wallboard market including the British 
market. Gypsum wallboard was to be im- 
ported from Norway until two plants were 
built in the United Kingdom. The plants 
were expected to be operational by 1991. 
One plant, on the River Avon near Bristol, 
was to have an annual capacity of about 25 
million square meters of wallboard and 
would use gypsum imported from Spain. 

Nitrogen.—Kemira Oy, the large Finnish 
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fertilizers and chemicals firm, began con- 
struction of a 200,000-ton-per-year ammonia 
plant in Hull on Humberside. The plant was 
scheduled for startup in 1988. 

Salt.—In response to increased rock salt 
demand for road deicing, the Mond Div. of 
Imperial Chemical Industries PLC opened a 
19-million-ton underground reserve, called 
the Whatcroft Development, in a new area 
north of its Meadowbrook underground 
mine at Winsford, Cheshire. Meadowbrook, 
the only other operating salt mine in the 
United Kingdom, preduced about 2.0 mil- 
lion tons of 92% rock salt during 1987, a 
1096 increase over that of 1986. Cleveland 
Potash Ltd. was producing about 0.25 mil- 
lion tons of byproduct salt per year from its 
Boulby potash mine. 


MINERAL FUELS 


The British Government continued to 
declare its intention of privatizing its ener- 
gy industry. It had begun its sale of British 
Petroleum Co. PLC (BP) shares in 1977 and 
essentially completed privatization of this 
largest British oil company by yearend 
1987. In 1982, it had sold two of its smaller 
oil companies, British National Oil Corp. 
(which became Britoil PLC) and Enterprise 
Oil PLC. The British Gas Corp. (BGC) had 
been privatized in 1986. A think-tank group 
recommended to the Government in 1987 
that British Coal Corp. be sold in 1988 but 
no action was taken by yearend 1987. The 
Government was planning to privatize the 
electrical power industry but no date was 
finalized 


Coal.—The future of British Coal, produc- 
er of 98% of the coal mined in the United 
Kingdom, was jeopardized by three domes- 
tic coal supply demand problems. The fore- 
most problem was whether it could remain 
competitive in the face of low-cost imports. 
The Central Electricity Generating Board 
(CEGB), British Coal's largest customer, 
was considering the construction of suffi- 
cient terminals to import 30 million tons of 
coal per year. Existing terminals limited 
annual imports to about 10 million tons. 
The planned imports would seriously cur- 


tail British production and might eliminate 


the small Scottish coal mining industry. 
British Coal had a contract to deliver coal to 
CEGB at the rate of 72 million tons per year 
over a 5-year period beginning April 1, 1986, 
and the company was attempting to negoti- 
ate a 10-year contract. The 5-year contract 
price was based primarily on production 
costs and secondarily on imported and 
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world market prices. CEGB about doubled 
its rate of coal imports near yearend after 
contracting to import 3.6 million tons over a 
9-year period at a price of $35 per ton. The 
world market price, based on the U.S. dol- 
lar, had nearly halved in sterling since 
yearend 1985. The price of imported coal at 
yearend was nearly one-half that of domes- 
tic coal. Australian coal was significantly 
cheaper than U.S. coal, f.o.b. British ports. 
The import problem was exacerbated by the 
newly reelected Conservative Government's 
plans to privatize the electrical power in- 
dustry and to subsequently loosen coal im- 
port regulations. The second problem facing 
the coal industry was the resistance of the 
largest coal mining union, the National 
Union of Mineworkers, to the adoption of 
flexible working hours. British Coal consid- 
ered the change essential for further raising 
productivity, which reached a record 4.1 
tons per workshift at yearend, a 60% rise 
since the end of the coal strike in March 
1985. The third problem was the resistance 
of local officials and the public, for environ- 
mental reasons, to the development of new 
surface mines. Approximately 13% of do- 
mestic coal was produced by less costly 
surface mining. 

During the fourth quarter, three more 
longwall mines, Stillingfleet, Whitemoor, 
and Ricall, in order of size, went on-stream 
within the large Selby complex under devel- 
opment in North Yorkshire. Total annual 
capacity of these mines approximated 4 
million tons. A 500,000-ton-per-year open 
pit with a 6-year reserve was started at 
High Lane in Staffordshire. Expansions at 
four underground mines in other coalfields 
represented a potential 2.5-million-ton-per- 
year increase in output. The largest of these 
was the Maltby Parkgate Mine in South 
Yorkshire, where an 8-meter-diameter 4 
skip shaft was sunk to gain access to an 
additional 40 million tons of coal. It would 
more than double the mine's annual coal 
production to 2.35 million tons by 1994. 
The other mines being expanded were 
Betteshanger, the only mine remaining in 
Kent; the Point of Ayr Mine on the coast of 
Clwyd in North Wales, where a new convey- 
or decline was commissioned in November 
to mine reserves under the sea; and the 
Cynheidre Mine in South Wales, where a 7- 
million-ton reserve of anthracite, being 
accessed through a drift, would be extracted 
at a rate of 500,000 tons per year beginning 
in 1988. A $700 million mining complex was 
under development at Ashfordby in the 
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Belvoir Valley in Leicestershire. The com- 
plex was to supply about 3 million tons per 
year to nearby power stations by 1994, 
replacing the output of exhausted mines 
nearby. The Government authorized con- 
struction of the Margam sloping drift mine 
in South Wales at a projected cost of $125 
million. The mine would supply 1.2 million 
tons of coking coal per year to nearby 
steelworks at Llanwern and Port Talbot 
and reduce imports of coking coal. Actual 
construction was contingent upon an agree- 
ment between British Coal and the local 
labor union over flexible working hours, 
mainly a 6-day week. Plans were submitted 
for Government approval to construct a 
$700 million, deep, 1,200-meter mine called 
the Hawkhurst Moor project in the South 
Warwickshire coalfield in the Midlands. 
Twin 8-meter-diameter shafts were to be 
sunk to gain access to seven seams contain- 
ing a 145-million-ton reserve. After 10 years 
of development with longwall technology, 
the mine was expected to employ 1,800 and 
produce 4 million tons per year of high- 
quality coal. British Coal closed seven ineffi- 
cient collieries with a combined total annu- 
al capacity of 3 to 4 million tons. These 
included Ireland, Newstead, and Woolley, 
and four smaller mines, Abernant, Lady 
Windsor, Snowdon, and Whittle. 

CEGB made formal application to the 
Government near yearend to construct an 
$800 million facility to reduce SO; emissions 
from its 4,000-megawatt Drax coal-fired 
power station in North Yorkshire. This 
largest such unit in Europe burned 11 
million tons of coal per year. The desulfuri- 
zation unit would be the United Kingdom’s 
first and would require 700,000 tons per 
year of limestone. CEGB also planned simi- 
lar units on each of its to-be-built 1,800- 
megawatt powerplants sited in West Burton 
in the Midlands and Fawley near the port of 
Southhampton. The latter station would 
burn imported coal or coal from the Not- 
tinghamshire coalfield. Formal application 
had been made for construction of the two 
plants, and they were scheduled to go on- 
stream in the mid-1990's to replace other 
aging plants. 

Imports accounted for nearly one-quarter 
of anthracite consumption. Imports from 
China of this high-demand material began 
in the fall at a contracted rate of 100,000 
tons per year. Four mines in Wales account- 
ed for about one-half of British production, 
much of it from deep inefficient mines. Only 
5 of 13 coal mines in South Wales were 
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profitable. Seam irregularities prevented 
use of longwall technology. 

BSC consumed about 8.5 million tons of 
coking coal, of which about 30% was im- 
ported, mostly from the United States. Four 
blast furnaces were equipped to replace 
30% of the coke charge with injected coal. 

Natural Gas.—New gas discoveries in the 
British North Sea more than offset 1987 
preduction, causing a 5% increase in proven 
reserves to about 45 trillion cubic feet. The 
Frigg Field, which supplied about one-third 
of domestic gas consumption, was depleting 
more rapidly than previously expected and 
was projected to be practically exhausted by 
1990. Production from the West Sole Field 
in the southern basin decreased during 
1987. A controversy arose regarding a fu- 
ture need to import large amounts of natu- 
ral gas from Norway. The domestic petrole- 
um industry argued that tax breaks would 
stimulate development of new fields in the 
North Sea. 

Development of the V-Fields project and 
the Villages Complex in the southern basin 
of the North Sea continued on schedule and 
initial gas preduction from each was ex- 
pected by yearend 1988. A fourth field, 
North Valiant, was added by the operator, 
Conoco (UK) Ltd., in 1987 to the three fields 
within the V-Fields project. Phillips Petro- 
leum Co. (UK) Ltd. obtained Government 
approval to develop the large Audrey Field, 
also in the southern basin, which was ex- 
pected to peak at 1,200 million cubic feet 
per day. Amoco (UK) Exploration Co. made 
Government application to further develop 
and increase reserves in two of its produc- 
ing gasfields in the southern basin, East 
Leman and Indefatigable, at an estimated 
cost of about $140 million. 

The second-phase development of the pro- 
ducing Morecambe Bay Gasfield in the Irish 
Sea continued and its scheduled completion 
by yearend 1988 was expected to double 
output to 1,200 million cubic feet per day. 
Development of the North Brae recycling 
gas-condensate field in the central North 
Sea was ahead of schedule, and condensate 
production was expected to begin by May 


1988 


Several competing oil firms sought per- 
mits to build a gas- and-condensate-gath- 
ering system from the Miller Field and 
other fields in the central sector of the 
British North Sea. 

Twenty-five significant oil and gas discov- 
eries were made in the North Sea. This 
resulted in an estimated gas reserve in- 
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crease of about 2,100 billion cubic feet in 
discovered gasfields as well as in oil-gas 
reservoirs. This surpassed gas production by 
about 3096. Significant gas discoveries were 
made in the southern basin by Arco British 
Ltd. near the Thames Gasfield, by Phillips 
near the Hewett Gasfield, by Amoco 25 
miles off Humberside and north of the 
Rough Field, by Conoco off Humber and by 
Mobil North Sea Ltd. in block 49/29 b-5. 
The Government awarded 15 blocks in the 
southern basin in the 10th exploration 
round. Appraisal of gas-condensate blocks 
in the ninth round had boosted interest and 
drilling activity in the gas-condensate-rich 
central North Sea. 

Petroleum.—Oil production and proven 
reserves each decreased somewhat for the 
second consecutive year. Preven reserves of 
crude oil decreased by about 396 to approx- 
imately 5.2 billion barrels. Nevertheless, 
the Government modified its production 
forecast to show a less rapid decline in the 
1990’s. Improved production systems en- 
abled newer fields to profit at the $18 per 
barrel average 1987 crude price. A study of 
the British petroleum production tax sys- 
tem, conducted by the University of Aber- 
deen, revealed that the system was suffi- 
ciently flexible to adjust fairly well to un- 
foreseen changes in project profitability. 

Four new oilfields with a combined pro- 
duction capacity of about 75 million barrels 
per year came on-stream. These were, in 
order of size, Total Oil Marine Ltd.'s North 
Alwyn, BP's Southeast Forties, Britoil's 
Clyde, and Mobil's Ness Field. The increas- 
ed production did not offset decreased pro- 
duction in older fields, particularly in the 
Forties and Ninian Fields. 

Late in the year, the Goverment author- 
ized development of four new oilfields with 
a combined production capacity of approxi- 
mately 75 million barrels per year. A proj- 
ect by Shell (UK) Exploration and Produc- 
tion (Shell Expro) Kittiwake Field was the 
first to receive development approval grant- 
ed in 18 months. Peak production, 36,000 
barrels per day, was to be transported by 
tanker. The gas byproduct was to be piped 
to the Fulmar Field and then to Fergus on 
the mainland. Amoco's Arbroath Field was 
similar in size to Kittiwake, and production 
from both was expected to begin by 1991. 
The two lesser fields were the Glamis Field 
of North Sea Sun Oil Ltd. and the much 
smaller Chanter Field operated by Occiden- 
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tal Petroleum (Caledonia) Ltd. Development 
costs were more favorable for Arbroath, 
Chanter, and Glamis because each was near 
an established field so that common facili- 
ties, especially transportation, could be 
shared. 

Exploratory and appraisal drilling in- 
creased significantly during the last 4 
months of 1987 to about the 1985 level. A 
total of 132 such wells were drilled during 
1987. Discovered oil reserves approximated 
860 million barrels. Kerr McGee Oil (UK) 
PLC's Eocene-crude strike was the most 
significant discovery. The reservoir, under 
110 meters of water in block 9/186 and 200 
miles east of Aberdeen, Scotland, near Mo- 
bil's Beryl Field, was conservatively esti- 
mated to contain 400 million barrels of oil 
and appeared to extend into Britoil's adjoin- 
ing block 9/236. The second most signifi- 
cant oil find was the Alba trend, also 
Eocene oil, discovered jointly by Premier 
Consolidated Oilfields PLC and Chevron 
Petroleum (UK) Ltd. in blocks 162 and 222. 
Other significant finds were made by 
Amerada Hess Ltd. near its Ivanhoe-Rob 
Roy development, Occidental's strike in 
block 296a off Aberdeen, Amoco's discovery 
off northern Scotland near its Hutton Field, 
Texaco North Sea (UK) Co.'s. find near the 
Tartan Field, and BP's oil strike off the 
Dorset coast near Wytch Farn. 

The Government's 10th exploration 
round culminated in the awarding in May 
of 51 North Sea blocks, about 40% of those 
offered. Industry mostly sought mature 
acreage near producing wells and was reluc- 
tant to enter high-cost frontier areas. The 
one exception was a block in the Rockal 
trough awarded to Occidental. The other 
areas, excluding the gas blocks in the south- 
ern basin, were, in order of area, the central 
North Sea, the Moray Firth area, and the 
northern North Sea. 

Final Government approval was granted 
in June for expansion of the United King- 
dom's largest onshore oilfield, at Wytch 
Farn in Dorset, to 60,000 barrels per day. 
The project included construction of a 17- 
kilometer, 15-inch pipeline to Southhamp- 
ton. À second round of onshore licensing 
covering a 2,500-square-kilometer area pro- 
duced 78 applications. Awards were to be 
announced in 1988. Onshore exploration 
was down in 1987. 

The British Government's disposal of its 
remaining 32% ownership of BP began in 
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October as a public stock offering. Sales 
went badly because of the October collapse 
of the world stock market. The Kuwait 
Investment Office purchased much of the 
offering and held an 18% ownership in BP 
by yearend. 

BP acquired at midyear its last 4596 share 
of Standard Oil Co. for about $8 billion. 
Standard Oil, renamed BP America Ltd., 
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thus became a fully owned subsidiary of BP. 
BP's U.S. assets then equaled about 5096 of 
its world assets. BP also began its acquisi- 
tion of Britoil and had purchased 3090 of its 
shares by yearend for about $1 billion. 


1Physical scientist, Division of International Minerals. 
ecessary, values have been converted from 


*Where n : 
PSY Pr (£) to U.S. dollars at the rate of 
£)1.00  U8$1.64, the average rate during 1987. 


The Mineral Industry of 
Venezuela 


By Harold R. Newman! 


The economic growth of Venezuela slow- 
ed to 3.296 in 1987, compared with the 5.296 
growth rate in 1986. Even so, it was the 
second-best performance of the non-oil sec- 
tor of the economy since 1978. The Govern- 
ment continued to pursue a stimulative 
fiscal policy. Public investment expendi- 
tures increased 38% and resulted in a 
Central Government budget deficit of 7% of 
the gross domestic product (GDP). Despite a 
better than expected economic perform- 
ance, the most serious disappointment was 
the 40% increase in the inflation rate. 
According to official figures, unemployment 
fell from 10% in 1986 to 8.5% at yearend. 
Venezuela continues to be heavily depend- 
ent on petroleum export earnings. In 1987, 
petroleum accounted for about 17% of the 
GDP, 52% of Central Government reve- 
nues, and 87% of export earnings. 

Despite uncertainty about future petrole- 
um prices, Petróleos de Venezuela S.A. 
(PDVSA) allocated about $2.6 billion? to a 
number of major projects in progress or 
anticipated. Annual investments of about 
$800 million for production and exploration 
were also planned. These investments could 
increase potential oil production levels 
to 2.7 million barrels per day. Petroquimica 
de Venezuela S.A. (PEQUIVEN), PDVSA's 
petrochemical subsidiary, was expected to 
seek foreign and domestic partners for pe- 
trochemical projects. PDVSA indicated that 
foreign partners would participate in the 
development of the Guasare coal deposit in 
Zulia State. 

Venezuela became increasingly conscious 
of its mineral wealth, other than petroleum, 
and its potential in bauxite, coal, diamond, 
gold, iron ore, and natural gas production. 
The need to diversify its export earnings 
away from petroleum was leading Venezu- 


ela to produce more of its other mineral 
resources for export. Plans were under way 
to expand the country's primary aluminum 
production. Venezuela aims to become the 
world's second or third largest producer of 
aluminum. Projects were also under way to 
expand steel and petrochemical output. 
There was also planning to increase exports 
of cement, ceramics, and other mineral- 
related products. 

In recognition of the need to restructure 
the mining industry, in May 1987, a new 
law was put before the Congress of Venezu- 
ela to establish a National Mining Council. 
The draft law proposed four alternative 
methods for conducting mining activities: 
direct exploitation by the Ministry of Ener- 
gy and Mines (MEM); exploitation by state- 
run regional organizations; concessions to 
private firms with the Government having 
some rights to participate; and exploitation 
of industrial minerals, such as clay and 
gravel, by private firms under special per- 
mits. Exploration licenses would be issued 
for 3 years, while development concessions 
could be issued for up to 25 years. Taxes on 
profits, now 60%, would be reduced to 50%, 
as long as profits were less than 30 million 
bolivars (Bs) per year. 

Existing mining laws were considered to 
be cumbersome and not conducive to order- 
ly development of the sector. Development 
of a mining project by a private company 
required approval by at least seven minis- 
tries, the Central Bank, the Foreign Trade 
Institute (SIEX), the regional authority, and 
state and local governments. The lengthy 
process required a high degree of dedica- 
tion and patience by the private inves- 
tor. 

Registered total foreign investment at 
yearend totaled $1.8 billion, with 60% 
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accounted for by U.S. investors. Despite 
liberalization of the foreign investment 
regulations in September 1986, new for- 
eign investment increased by only $27 
million in 1987. The December 1986 shift 
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of cost of foreign investment from the 
free-market rate of Bs30.00=US$1.00 to 
Bs14.50=US$1.00 greatly increased the dol- 
lar cost of new foreign investment. 


PRODUCTION 


Petroleum production was 1.5 million 
barrels per day (bbl/d) with an additional 
165,000 bbl/d of condensates and 94,000 
bbl/d of gas liquids, which was a small 
decrease from that of 1986. Venezuela con- 
tinued to maintain a production potential of 
2.6 million bbl/d by increasing the propor- 
tions of light and medium crudes, instead of 
its traditional heavy-crude resources. Vene- 
zuela announced the commercial produc- 
tion of Orimulsion, a hydrocarbon slurry 
made from water and Cerro Negro Heavy 
crude from the Orinoco heavy-oil belt. The 
product was considered to be capable of 
competing with coal in thermal electrical 
generating plants. Plant tests were being 
conducted at New Brunswick Electric Pow- 
er, Canada, which expected to burn about 
800,000 barrels by yearend 1988. A process 
was also being developed to produce coke 
from extra-heavy petroleum to manufac- 
ture anodes for the aluminum industry. 

The first alumina was refined from baux- 


ite produced by C.V.G. Bauxita de Venezola- 
na C.A.'s (BAUXIVEN) los Pijiguaos Mine 
in Bolívar State, at Interamericana de 
Alümina C.A.'s (INTERALUMINA) plant at 
Ciudad Guayana, Bolívar State. This com- 
pleted the vertical integration of the coun- 
try’s aluminum industry. Domestic and for- 
eign iron ore sales by CVG Ferrominera del 
Orinoco C.A. (FERROMINERA) continued 
to improve, increasing from 15.5 million 
tons in 1986 to 17.2 million tons. 

The Government tightened its control 
over mining and prospecting activities for 
gold in Bolívar State where most of the 
country's gold deposits are. Because of the 
remoteness of the area and close proximity 
to borders adjoining Brazil and Guyana, 
smuggling has been a problem. A gold 
exporting program was initiated by the 
Government, and 3 tons of gold valued at 
$45 million was sold by the Central Bank at 
yearend. 


Table 1.—Venezuela: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
Aluminum 
Alumina d 560,000 1,139,000 1,085,000 1,296,000 1,347,000 
Bauxit i) "E MET om 217,000 
Metal, unalloyed ingot _____________~_~_ 335,200 386,150 395,894 424,000 428,000 
Gold, mine output, Au content troy ounces. . 734,850 155,975 171,180 80,730 107,608 
Iron and steel: 
Iron ore and concentrate thousand tons 9,449 713,055 14,754 16,753 17,780 
Metal: 
Pig irren do—— 348 326 441 491 480 
Sponge iron do- 2,418 2,486 2,635 2,918 3,190 
Ferroalloys: 
Ferromanganese ______ __ do____ 2 2 2 2) EI 
Ferrosilicomanganese do— 9 9 22 29 28 
Ferrosilicon? |. . . do- 46 44 61 51 50 
Total. ee do 57 55 85 80 78 
Steel, eru lle do— 2, 558 12777 3,055 3,467 3,700 
Semimanufactures, hot- rolled do- 1,919 11,973 2, 060 2,315 3,000 
Lead, secondary, smelter _______________ 15,000 17,000 18,000 16,000 17,000 
INDUSTRIAL MINERALS 
Amphybolite __________------------- F258,000 169,081 183,296 297,000 243.000 
5 Rydraul e eee 4,444,104 4,183,000 5,294,000 5,741,000 6,110,000 
ays: 
1 ⁰¹.AA E em e er un s 716,000 112,540 119,000 14,906 30,000 
Other 8 thousand tons 1,839 1,868 1,928 1,648 1,968 


See footnotes at end of table. 
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Table 1.—Venezuela: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 1983 1984 1985 1986P 1987* 
INDUSTRIAL MINERALS —Continued 
Diamond 
Dem. uo Sa eee carats . 45,367 40,139 47,400 42,000 41,000 
Industrialall do- 233,553 232,183 167,900 180,000 72,000 
Bt chases eee do... 218,920 212,922 215,300 212,000 113,000 
ehh aU ose eie 87,400 140, 497 42,440 36, 000 000 
GG7)§ô˙o1 x sue 204, 600 142,386 188,754 251,000 247,000 
Lime, hydrateeůUl „ 29. "e _. HE E 
Nitrogen: N content of ammonia __________~— 319,652 463,000 490,300 654,600 625,000 
Phosphate roce«kkaõ k 13,000 13,265 8,567 173,000 103,000 
Pyrophyllite _.._._________--______- 15,000 15,500 18,700 ,000 82,000 
Salt, evaporated - -------------------—- 810,650 7280, 700 388, 889 511.421 500, 000 
Senpentinite, crush et 325, 500 845,255 517, 117 ; 580,000 
Stone, sand and gravel: 

Stone: | 
Dolomite thousand tons 239 87 274 303 257 
Granites 2252232 eee 770,970 335,726 655,587 530,000 287,000 
Limestone thousand tons 112,209 11,561 18,906 15,686 15,929 
Marble cubic meters 455 169 272 549 671 

Sand and grave thousand tons 15,826 15, 989 6, 88 6,545 6,829 

Sand, glas do— F230 1334 297 349 450 

Sulfur, byproduct of petroleum and natural gas? 85,000 86,000 35,100 99,380 96,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black thousand tons... 18 51 55 41 61 
Coal, bituminous_____________________ 39,100 50,870 41,427 51,641 93,000 
Gas, natural 
1 million cubic feet 1,222,100 1,150,364 1,165,088 1,280,870 1,060,000 
Marketable ERENT FORRES do____ 508,460 517,664 498,159 576,390 465,300 
Natural gas liquids:* 
Natural gasoline 
thousand 42-gallon barrels. — 4,483 4,708 6,885 6,687 6,500 

Liquefied petroleum gas . do... 13,949 13,945 15,849 15,007 15,000 

Total neris 8 do— 18,432 18, 653 22,734 21,694 21,500 
Petroleum: 

, ger do- 657,365 659,942 1613,581 653,563 603,594 

Refinery products 
Gasoline: 

Aviation do 430 539 373 277 286 
Motor - -------------—- do... 67,500 46,100 59,994 88,470 16,884 
Jet — 3 - do— 14,500 14,486 18,263 20,770 21,229 
Kerosene_—--—------------ do... 4,440 4,277 21,648 i ,168 
Distillate fuel oil do- 67,510 69,744 92,870 87,470 76,884 
Residual fuel oil .. ...... do... 108,740 117,466 107,987 96,620 89,760 
Lubricant QE do... 2,400 2,340 2,943 2,453 2,566 
Liquefied petroleum gas do... *2,000 1,868 15,848 2,824 32,640 
Asphalt and bitumen ........ do— 660 8,930 10,215 11,980 11,983 
Naphtha ~- -------------- ce *10,000 19,800 21,249 15,750 18,760 
Refinery FCC do- 9,200 12,020 7,844 9,862 7,400 
Unspecified _____________- do— 21,260 21,813 20,754 j 22,640 
Total do- 322,640 325,383 379,388 390,866 363,800 
*Estimated. Preliminary. "Revised 
Table includes data available through J une 30, 1988. 
*Revised to zero. 


Figures represent combined 45% silicon content and 75% silicon content production. 
*From nonassociated natural gas only. 
5Includes associated natural gas lease condensate and natural gasoline. Lease condensate is included as follows, in 


thousand 42-gallon barrels: 1983—3,127; 1984—3,156; 1985— not available; 1986— 5,380; 


and 1987 —not available. Natural 


gasoline is included as follows, in thousand 42-gallon barrels: 1983—229; 1984— 249; 1985—219; 1986—247; and 1987— 230. 
Liquid equivalent. 


Venezuela's trade surplus in 1987 declin- 
ed by slightly more than the $5.7 million 
decrease in its petroleum export revenues. 
Although nonpetroleum exports rose al- 


TRADE 


most 12%, they were still small in compari- 
son to the decline in petroleum revenues. 
Declining oil income and the resulting loss 
of budgetary revenues and foreign exchange 
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reserves continued to be a major concern of 
the Government. INTERALUMINA contin- 
ued to produce alumina in excess of domes- 
tic requirements, and about 500, 000 tons 
was exported in 1987. FERROMINERA ex- 
ported 11.7 million tons of iron ore in 1987. 
Venezuela and the European Economic 
Community (EE O) signed an agreement es- 
tablishing access to the European market 
for 72,000 tons of steel products in 1987. 
Venezuela's chemical and petrochemical in- 
dustries generated about 5250 million in 
foreign exchange in 1987. FERROMINERA 
negotiated a barter agreement with Ma- 
rubeni Corp. of Japan to swap 240,000 tons 
of iron ore for two telephone control sta- 
tions. 

Venezuela has shifted from being simply 
an exporter of crude petroleum and petrole- 
um products to being a seller of petroleum 
products refined at various locations. This 
was the result of the big expansion of its 
overseas refining locations during 1985-86 
through joint ventures and leasing of the 
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Curagao refinery. The program of 50-50 
joint ventures now includes AB Nynas- 
Petroleum (Sweden), Veba Oel AG (Federal 
Republic of Germany), Citgo Petroleum 
Corp., and Champlin Petroleum Co. (United 
States). These overseas ventures serve the 
dual purpose of ensuring placement of 
Venezuelan crude oil exports and giving 
PDVSA profits from downstream market- 
ing and distribution. Slightly more than 
one-half of Venezuela's 1987 petroleum ex- 
ports went to the United States, with 18% 
going to Europe, 11% to Latin America and 
the Caribbean, not including the 12% to the 
refineries in Curacao and Aruba. 

Venezuela was not a member of the 
General Agreement on Tariffs and Trade 
(GATT). The decision by the Government in 
1987 to study the issue of GATT member- 
ship was considered to be very significant 
and indicated an awareness that the coun- 
try needs a broader-based participation in 
the world economy if it is to diversify 
exports. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Corporación 
Venezolana de Guyana (CVG) signed a let- 
ter of intent with Aluminum Co. of America 
(Alcoa) and Suramericana de Aleaciones 
Laminados (Sural to build a 120,000-ton 
aluminum smelter near Puerto Ordaz. The 
plant will cost approximately $375 million 
and will use Alcoa technology. Alcoa and 
Sural wil each own 40% of the smelter, 
with CVG holding the remaining 2096 
share. The smelter was expected to be 
operational within 3 years, with 80% of the 
production destined for export markets. 

Aluminio del Caroní S.A. (ALCASA) sign- 
ed a Bs520 million loan agreement with a 
group of private domestic banks led by 
Banco Consolidado to finance ALCASA's 
expansion plans. Also, Industria Venezola- 
na de Aluminio C.A. (VENALUM) signed a 
Bs400 million loan agreement with a group 
of domestic banks led by Banco Latino to 
finance the company's expansion plan. The 
new credit line adds to the $54 million loan 
agreement with the West German bank 
Kreditanstal Fuer Wiederareifbau to assist 
in the expansion of VENALUM’s produc- 
tion capacity from 280,000 tons to 450,000 
tons per year over the next 3 years. 

These agreements underline foreign and 
domestic investors' confidence in the future 


of Venezuela's aluminum industry, which is 
expected to be one of the world's lowest cost 
producers because of abundant bauxite, in- 
expensive hydroelectric power, and basic 
infrastructure. The industry's direct smelt- 
ing costs were estimated at $18 per pound 
and investment costs at about $3,000 per 
ton of installed capacity. 

Mining was started in 1987 at C.V.G. 
Bauxita Venezolana C.A.’s (BAUXIVEN) 
Los Pijiguaos Mine in the Cedano District, 
southeast Bolívar State. The first alumina 
was refined from Los Pijiguaos bauxite at 
the INTERALUMINA plant in Puerto 
Ordaz, thus completing the vertical integra- 
tion of the Venezuelan aluminum industry. 
BAUXIVEN was expected to produce 3 
million tons of bauxite per year by 1990, 
with an increase to 6 million tons per year 
by 1992. Any bauxite excess to the needs of 
the domestic market would be refined and 
exported as alumina. The INTERALUMI- 
NA refinery produced more than 1 million 
tons of alumina in 1987, and a decision was 
made to increase capacity to 2 million tons 
per year by the end of 1991 at an estimated 
cost of $470 million. About 500,000 tons of 
alumina was exported in 1987. Los Pijiguaos 
has proven reserves of 200 million tons and 
probable reserves of an additional 500 mil- 
lion tons. FERROMINERA discovered a 
large deposit of high-grade bauxite near 
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Upata, about 70 kilometers southeast of 
Ciudad Guyana. Reserves were estimated at 
100 million tons. 

Gold.—Venezuelan gold reserves, esti- 
mated at 11.5 million troy ounces, are the 
largest in Latin America. The country is 
estimated to have 1296 of the world's known 
gold reserves. This gold potential mostly 
had been ignored in the country's petro- 
leum-centered economy. However, the fall 
in the price of petroleum on the world 
market and the pressures of external in- 
debtedness have caused the Government to 
promote alternative exports, including gold, 
derived from the country's considerable 
mineral wealth. A gold exporting program 
was begun in 1987, and 3 tons of gold valued 
at $45 million was sold in December 1987. 
The target for exports of domestically 
mined gold in 1988 was 15 tons with an 
expected value of $300 million. 

Monarch Resources Ltd. a Bermuda- 
based company, was formed in 1986 to serve 
as a holding company for several subsid- 
iaries. Monarch has become a partner with 
CVG in several joint-venture gold explora- 
tion and mining projects in Venezuela. 
These projects are in the El Callao area, 
Bolívar State, and include management of 
the Columbia Mine by a Monarch subsid- 
iary, Projectos Tecnicos Mineros C.A. 
(Protemin); exploration and mining of Mon- 
arch's interest in six concessions around El 
Callao, totaling 6,000 hectares; participa- 
tion in the planned expansion of the Colom- 
bia concentrator, increasing capacity to 830 
tons of ore per day; and reevaluation of the 
El Callao Mine, which had been shut down 
for several years. Revemin II C.A., another 
Monarch subsidiary, was to build an 800- 
ton-per-day processing plant to extract gold 
from the Mocupia Gorge tailings using 
carbon-in-pulp treatment. These tailings 
are estimated to contain 200,000 ounces of 
gold at an 85% recovery rate. 

Greenwich Resources Venezuela S.A., a 
subsidiary of Greenwich Resources PLC 
(United Kingdom), was continuing to ex- 
plore, develop, and exploit its mining con- 
cession in the Pastora complex of northeast 
Venezuela. The company was reported to be 
planning a mine south of El Dorado, Bolívar 
State. Greenwich Resources and Monarch 
were the first foreign companies to be given 
gold-mining permits since 1934. 

The Geological Survey of Venezuela out- 
lined several important alluvial zones con- 
taining gold and palladium in the central 
Amazonas Territory along the Guapuchi 
River. 
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Some of these potential areas were being 
exploited. 

Iron Ore.—FERROMINERA continued to 
increase production from the San Isidro 
Mine. Combined production from the San 
Isidro and Cerro Bolívar Mines was more 
than 14 million tons, and the El Pao Mine 
produced almost 3 million tons. Work was 
continuing on converting the Minerales 
Ordaz C.A. (MINORCA) iron briquet plant 
to a direct-reduction iron (DRI) plant by 
Kobe Steel Ltd. Completion of the floating 
transshipment station on the Orinoco River 
was expected in 1988. This topping-off sys- 
tem would allow FERROMINERA to in- 
crease the size of bulk carriers used for iron 
ore and load vessels too large to enter the 
Orinoco channel. The consortium selected 
to build and operate the project was Nippon 
Karan K.K., Marubeni Venezuela, Mitsu- 
bishi Venezolana, J. J. McMullen Co. of the 
United States, and Orinoco de Navegacion 
S.A. 

The most important and costly project 
FERROMINERA was involved in was the 
construction of a 3-million-ton-per-year iron 
ore pellet plant. The project was originally 
announced in mid-1986, and a decision to 
construct the plant was expected in early 
1988. 

Iron and Steel.—C.V.G. Siderürgica del 
Orinoco C.A.'s (SIDOR), Venezuela’s largest 
Steelmaker, net profits were down from $70 
million in 1986 to $27 million in 1987. This 
was due mainly to the servicing of the 
company's long-term foreign debt. Produc- 
tion and efficiency continued to increase in 
1987, and SIDOR was seeking to expand its 
export markets. 

Siderürgica Venezolana S.A. (Sivensa) 
was proceeding with construction of a DRI 
plant to produce 400,000 tons per year of 
hot-briquetted Midrex sponge iron. Sivensa 
will operate the plant under the name 
Siderürgica del Caroní S.A. 

Other Metals.—C.V.G. Ferrosilicio de 
Venezolana C.A. (FESILVEN) was planning 
a significant increase in its ferrosilicon 
output. The company was also considering 
producing silicon metal. FESILVEN intend- 
ed to boost ferrosilicon capacity from 50,000 
tons per year to 90,000 tons per year by 
1988. More than 80% of FESILVEN’s pro- 
duction was exported. 


INDUSTRIAL MINERALS 


Cement.—The Venezuelan cement indus- 
try was made up of eight companies with 
Venezolana de Cementos C.A. (VENCE- 
MOS) as the principal producer. Increased 
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domestic sales and exports stimulated an 
increase in 1987 production, which was 
reported to be more than 6 million tons. The 
industry was running at more than 9096 of 
capacity. Export levels were expected to 
decline as the domestic market expands 
unless additional capacity is added. Vene- 
zuela has not imported any cement since 
1983. 

Other Industrial Minerals. MEM con- 
tinued exploration efforts in Guárico and 
Zulia States for barite. Several large depos- 
its were outlined. New feldspar mines were 
opened in the Tinaquillo area, Cojedes 
State. À gypsum open pit was under devel- 
opment in southern Sucre State. The mine 
was expected to produce 300,000 tons annu- 
ally. Two pyrophyllite mines were opened 
in central Lara State to supply material for 
the paint and cement industries. Geological 
investigations were under way in the Tina- 
quillo complex to evaluate asbestos, ben- 
tonite, and magnesite deposits. 


MINERAL FUELS 


Coal.—Carbones del Zulia C.A. (CARBO- 
ZULIA), a subsidiary of PDVSA, signed a 
preliminary development agreement with a 
group consisting of subsidiaries of Atlantic 
Richfield Co. of the United States and Ente 
Nazionale Idrocarburi (ENT) of Italy, for the 
development and marketing of coal from 
the Guasare region of Venezuela. The Gua- 
sare coal project will be owned 49% by 
CARBOZULIA, 43% by the consortium, and 
8% by private investors of Venezuela. The 
foreign companies are ACC Venezuela Inc., 
a unit of Arco Coal Co., which is a subsid- 
iary of Atlantic Richfield, and Agip Car- 
bone, a subsidiary of ENI. The consortium 
will be developing one of the largest re- 
maining undeveloped coal deposits in the 
Western Hemisphere. Once in operation at 
its planned production rate of 6.5 million 
tons per year, the proposed project would be 
a formidable competitor in the world steam 
coal market. The Guasare region covers 
8,250 hectares and contains an estimated 
320 million tons of recoverable steam coal, 
although the region’s total coal reserves are 
estimated to be much higher. Formalization 
of the joint venture was delayed by the 
foreign partners because of the exchange 
rate that would be applied to the foreign 
investment and the uncertainty of what 
exchange rate would be applied for remit- 
ting future profits. 

Production in 1987 was about 127,000 
tons, of which 60,000 tons was shipped to 
France and Italy for testing. 

The Government was also developing a 
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mining project in Táchira State to reduce 
imports of coke. The coking-coal deposits 
near the towns of Gobatera, Rubio, and Las 
Adjuntas will be mined by the state compa- 
ny Carbones del Suroeste C.A., trucked to a 
river port, and barged down the Apure 
River to the Orinoco River. The Govern- 
ment was planning to build a 36,000-ton- 
per-year coke plant to handle the 700,000 
tons per year of mined coal. The coke would 
be used by the plants in the Guyana indus- 
trial area. 

In Anzoátigui State, Vencemos Cavosa 
C.A. (CAVOVEN), a joint-venture company 
60% owned by VENCEMOS and 40% own- 
ed by the Spanish company Compafiía Auxi- 
liar de Voladuras (CAVOSA), was develop- 
ing the Fila Maestra coal project toward an 
output of 700,000 tons per year of steam 
coal. The mine produced about 150,000 tons 
of coal in 1987. All the production will be for 
export through the port of Guanta. 

Petroleum and Natural Gas.—As a result 
of new discoveries of light and medium 
crude oil in El Furrial and Musipan, in 
Monagas State, and other discoveries south 
of Lake Maracaibo in 1987, Venezuelan 
proven crude oil reserves were estimated to 
be 58 billion barrels. A large proportion of 
these reserves consist of light and medium 
crudes. Natural gas reserves were esti- 
mated to be 92 trillion cubic feet. 

Through its "internationalization" pro- 
gram of 50-50 joint ventures in refining 
operations in consuming countries, PDVSA 
was able to place 450,000 bbl/d in overseas 
refineries and expected to be able to in- 
crease shipments to a total of 700,000 bbl/d. 
The process capacity of PDVSA's refineries 
in Venezuela and overseas at yearend was 
as follows: 


Process 
capacity PDVSA's 
Refinery location (thousand share (per 
rrels cent) 
per day) 
Venezuela: 
Amuayyr r 600 100 
Bajo Grande 57 100 
Cardottntnnn n 260 100 
El Palito-El Toreno_ _ _ _ _ 109 100 
3 zi Cruz 22 ok 192 100 
61 5 100 
Federal Republic of Germany: 

OIBL-——————— ne 100 50 
Karlsruhe .. 142 32 
Neustadt. |. 144 25 
Scholven -—-------—- 130 50 

Sweden: 
Antwerp __________~_ 15 50 
gonn urg ek 28 2 
ynas n 3 
United States 
5 Petroleum Co 173 50 
ROD re Rte AC Cee ee 330 50 
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The $1 billion Nurgas pipeline, designed 
to bring natural gas from the gasfield of 
eastern Venezuela to the central and west- 
ern parts of the country, was under con- 
struction. ! 

PDVSA's petrochemical subsidiary, PE- 
QUIVEN, continued construction of new 
facilities to produce chlorine, ethylene, olef- 
ins, plastics, and propylene at the El Tabla- 
zo petrochemical complex in Zulia State. In 
1987, PEQUIVEN produced more than 2 
million tons of petrochemical products, the 
highest figure ever. | 

PEQUIVEN also signed a joint-venture 
agreement with Ecofuel, a subsidiary of 
ENI of Italy, to form a new company called 
Super Octanos C.A. to produce 500,000 tons 
per year of methyl terciary butyl ether 
(MTBE), a nonlead additive to raise the 
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octane level of gasoline. Estimated invest- 
ment in the MTBE plant, to be at Jose, 
would be $145 million. 

The Government announced that it would 
build a 70,000-ton-per-year polypropylene 
plant using Mitsui Petrochemical Indus- 
tries of Japan technology. The plant would 
be at PEQUIVEN’s Zulia complex and cost 
an estimated $133 million. Partners in the 
new joint venture, Polipropylene de Vene- 
zuela S.A., are PEQUIVEN, 49.4%; Mitsui, 
20.2%; and two private-sector groups, 15.2% 
each. Polypropylene was the only major 
type of plastic not currently produced in 
Venezuela. 


1Physical scientist, Division of International Minerals. 

?Unless otherwise specified, values have been converted 
from Venezuelan bolivars (Bs) to U.S. dollars at the rate of 
Bs14.50 = US$1.00. 
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The Mineral Industry of 
Yugoslavia 


By Walter G. Steblez: 


Yugoslavia remained a producer of a 
broad range of mineral commodities. Al- 
though by world standards the country was 
not a dominant producer of any one mineral 
or fuel, Yugoslavia was by European stand- 
ards an important producer of antimony, 
bauxite, copper, lead, and zinc. The country 
was also an important producer of a wide 
variety of industrial minerals. In 1987, Yu- 
goslavia's economy showed a significant 
downturn. The gross domestic product de- 
clined for the first time in 4 years and 
industrial production increased only slight- 
ly. The rate of inflation, the highest since 
the end of World War II, rose by 17096 in 
1987. Industrial imports also declined, re- 
ducing needed supplies of machinery and 
equipment for the mining industry, which 
adversely affected mineral production dur- 
ing the year. Major events in the mineral 
industry in 1987 included serious financial 
difficulties at the Trepca lead-zinc mining 
and beneficiation complex in Kosovo, the 
construction startup of the third stage of 
the Zeljezara-Zenica steelworks, the com- 
missioning of a new iron ore concentrator at 
the Sisak steelworks in Croatia, the mod- 
ernization of the Kirdicevo aluminum 
works, and the development plan for the 
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in Bosnia. In the energy field, construction 
startup of a new brown coal mine began at 
Petisevskoye Polje near the Hungarian bor- 
der. 

Government Policies and Programs.— 
Since 1945, the Socialist Federal Republic of 
Yugoslavia, a federation consisting of the 
Serbian, Croatian Slovenian, Macedonian, 
Bosnian-Herzegovinian, and Montenegrin 
Republics, developed along centrally plan- 
ned economy lines. The country's economy 
not only showed many features in common 


with other East European centrally plan- 
ned economy countries, but also several 
important differences. Although the Yu- 
goslav economy and mineral industry op- 
erated under the state-owned enterprise 
System, mining and other industrial enter- 
prises were relatively independent in re- 
spect to maximizing profits as long as gener- 
al economic guidelines were met. State- 
owned enterprises operated in accordance 
with the Law of Self-Management by Work- 
ers Councils, which gave workers direct 
participation in enterprise management. 
Government regulations adopted in 1984 
eliminated the 49% ceiling on foreign in- 
vestment equity and removed restrictions 
on profits that could be earned and repa- 
triated by foreign investors. However, for- 
eign partners in a joint venture were enti- 
tled to only 50% representation in venture 
management regardless of the amount of 
equity held. Since 1984, foreign investment 
in Yugoslavia's mineral industry was 
involved primarily in the country's mineral 
fuels sector. 

To control inflation and promote produc- 
tion and exports, the Government adopted 
measures in November that included ad- 
ministrative wage and price controls. The 
rate of inflation was reduced but was not 
brought down to manageable levels by year- 
end. Also, the Government negotiated with 
the International Monetary Fund to re- 
schedule Yugoslavia's foreign debt to at- 
tract new foreign credits. 

To roduce the country's dependence on 
imported energy, the Government planned 
to invest about $8.1 billion (Yugoslav evalu- 
ation) to further develop domestic energy 
sources, largely coal, natural gas, and petro- 
leum, by the turn of the century. A Govern- 
ment study of Yugoslavia's mineral in- 


953 


954 


dustry capacity and prospects through 1999 
indicated a planned 30% increase in the 
output of primary aluminum by the year 
2000 compared with that of 1986. Similarly, 
the production of copper would increase by 
21%, that of lead by 8896, and that of 
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zinc by 107%. To achieve these output 
levels, an investment of $3.4 billion would 
be required for the exploration of new ore 
reserves, development of new mines, and 
the upgrading of existing infrastructure. 


PRODUCTION 


The planning of mining output and other 
industrial activity remained decentralized 
and subject only to general economic guide- 
lines set by the Government. Major enter- 
prises in the country's mineral industry 
were Energoinvest (aluminum), Rudarsko 
Metalurski Kombinat (RMK) Zajaca (anti- 
mony) Dalmacija Cement (cement) Ru- 
darsko Topionicarski Bazen (RTB) Bor (cop- 
per, Jugohrom (ferroalloys), RMK Zenica 
(iron and steel, Rudarsko-Metalursko- 
Hemijski Kombinat Olovo i Cink (RMHK) 
Trepca (lead and zinc), and INA Zagreb (oil, 


gas, and refinery products) The output of 
most sectors of the mineral industry declin- 
ed compared with those of 1986 with the 
exception of those involving the extraction 
and refining of petroleum and natural gas. 
Despite an increase in the mine production 
of coal, the output of clean marketable 
product declined by 1296. Likewise, the 
output of iron and steel declined by 396, and 
that of nonferrous metal ores, nonferrous 
metals, and semimanufactures by 5%, 2%, 
and 6%, respectively. The production of 
industrial minerals also declined slightly. 


Table 1.—Yugoslavia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1988 1984 1985 1986P 1987* 
METALS 
Aluminum: 
Bauxit thousand tons. . 8,500 8,841 8,250 8,459 33,894 
Alumina... 222222 -2l22- EM 1,010 1,185 1,138 1,117 31,118 
Primar 2258, 174 270, 000 280, 000 282, 000 244,000 
Remelted® $ ____--------------- 325 31.567 86,092 37,670 37,084 
/! ⁰˙·¹ AA 288, 559 301,567 816,092 319,670 $281,084 
Antimony: 
Mine and concentrator output: 
Ore, gross weight... LL LLL 50,961 51,000 71,000 61,000 348,000 
Sb content of or 950 945 1,088 859 $834 
Concentrate, gross weight 2,012 2,844 8,000 *2,800 4,900 
Metal (regulus)... -- --------—-—- 895 1,263 1,502 1,830 31,002 
Bismuth, smelter output . -------------—- 45 30 68 21 378 
Cadmium, smelter output _-------------—- 48 270 279 259 805 
um: concentrate (produced large- 
ly from imported ore) 376,985 3110,022 75,000 75,000 102,000 
e and concentrator output: 
Ore, gross weight thousand tons. _ 28,448 25 26,166 27, 321,145 
8 oS E T3129,500 7 197,575 1141, 200 1144, 800 188, 700 
gross 
thousand tons. _ 548 609 582 536 2514 
Blister and anodes: 
Primar 86,833 84,657 r 084, r 84, 15,000 
Remelted* _________________ 80,903 91,679 1104, 500 7 103, 500 90,000 
CCC Se eash 167,736 176, 386 189,000 188,000 3165,000 
Refined: 
em TM RU UE EROR 82,925 80,259 r 80, 000 r 81, 000 80,500 
Remelted* _._.______________ 40,788 41,8352 r €55,000 r €59,893 58,861 
Total chia et 123,708 127,611 T ©135,000 140,898 3138,867 
refined troy ounces. — 136,250 125,180 *110,000 *115,000 157,500 
"ron ane steel: 
Gross . thousand tons. _ 5,018 5,921 5,478 6,618 35,983 
Fe content do- 1,529 1,897 1,800 r eg 000 1,800 


See footnotes at end of table. 
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Table 1.—Yugosiavia: Production of mineral commodities! —Continued 


Commodity? 1983 1984 1985 1986” 1987* 
METALS —Continued 
Iron and steel —Continued 
Iron concentrate, gross weight 
thousand tons 12,424 2,508 2,482 2,995 39,247 
Pig ireoenn da- 2.845 2.855 3,120 3,063 32,868 
Ferroalloys: 
Ferrochromium . .---—--------- 63,807 75,441 r €50,000 r 50, 000 50,000 
Ferromanganeseses 89,677 41,815 r 40, 000 40,000 40,000 
Ferrosilicon |... 78,014 94,015 *93, 90,000 90,000 
Silicon metall 28, r 628,000 T *35.000 80,000 
Ferrosilicomanganese |... 26,254 87,214 67,000 61, 000 
Ferrosilicochromium — — — — — — — — ——— 5,998 10,721 r *10,000 F 10, 000 10,000 
DUMEF ]]]! y 10,691 10,571 €11,000 F 10,000 10,000 
Tòtil us cec clu 1250, 697 1808, 828 299, 000 800,000 3291,000 
Steel, ] 
From oxygen converters 
usand tons 1,598 1,644 1,801 1,769 31,715 
From Siemens-Martin furnaces 
do... - 1,432 1,440 1,524 1,509 31,801 
From electric furnaces — — — — — do- 1,105 1,152 1,155 1,241 31.851 
Total... m do 4,185 4,236 4,480 4,519 34,867 
Semimanufacturess da- 4, 649 5,667 5,694 5,411 36,260 
Mine and concentrator pon ja 
Ore, gross weight (lead-zinc ore) _ da- 4,068 4,684 4,590 4,588 33,908 
Pb content of ore T114,385 7118,48 1 115,100 F 108, 000 82,000 
Concentrate, gross weight 144,010 148,026 €145,000 €145,000 183,800 
Smelter: 
Primary. ----------------—- 93,112 109,719  **116,700 7 °129,900 126,000 
Secondary 84,000 711,548 r 915,000 r 1, 000 20, 000 
OMA orcs ies %¾ 127,112 121,267 181,700 1 150,900 146, 000 
Refined: 
Primary? --—---------------—- 164,531 45,415 r €59,954 74,654 74,000 
Secondary --—--------------- r33,000 37,400 r €40,000 38,500 88,000 
TOÀ] ata i 97,531 82,815 99,954 118,154 112,000 
Magnesium metall! 4,768 5,189 *4,500 r 4,900 5,900 
ore: 
Gross weight |. LL LLL „ 81,648 21,079 *25,000 25,000 28,000 
Mn content ~- -----------------——— 11,074 6,736 *9,500 9,500 9,800 
CC 76-pound flaska .. 1,500 1,700 1,800 1,800 2,900 
Nickel, mine output: 
, gross | een eee me aes thousand tons 500 600 800 700 160 
Ni content of ore „ 71.600 T9 200 T2 800 79.200 8,500 
n content of irm %% uu 71,000 11, 800 12 800 79,200 8,500 
p 
Palladium F troy ounces. — 2,926 8,476 03 *3,100 8,200 
Platinum 2... 2-2 ----2-2----- do... 193 886 96 
Selenium metal, refined |... kilograma — 48,782 45,211 *46,000 *47,400 41,100 
Silver, metal refined including secondary 
troy ounces. . 8,987 4,061 5,015 5,690 34,856 
Zn content of lead and zinc ore 86,767 85,761 89,300 r €94,600 89,500 
Concentrator output, gross weiht 143,809 149,124 *°155,000 160, 000 185,000 
Smelter including secondary |... 88,049 92,649 88,398 89,286 3118,067 
INDUSTRIAL MINERALS 
all kinda 10,502 8,556 6,916 310,964 
Bárlé n ⁵ðꝛðͤ d . 88 85, 41,098 *35, *85,000 85,800 
Cement, hydraulic... thousand tons 9,592 815 9,028 127 * 
Ceramic clay, crulWee ------—- 98,908 57,666 258,000 290,000 3288,000 
Fire clay: 
6e Ae eee 7849, 799 249,618 221,000 218,000 174, 000 
Cal einde 54,551 370 685,000 65, 47, 000 
Kaolin 208,254 201,822 T *205,000 210,000 247,000 
Feldsper, crude_ - - - ----- ----------——- 41,372 88,917 49,000 ; 345,000 
%GGGhffEy d 8 622,942 606,686 610,000 620,000 580,000 
Calcined — -- -- ---------------—--—- 93,997 91,809 , ; 374,000 


See footnotes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1983 1984 1985 1986 1987 
INDUSTRIAL MINERALS —Continued 
Lime: 
Quicklimne thousand tons. _ 1,696 1,997 r e1 950 r €1,750 1,790 
F do- 858 760 r 757 4905 708 
Total is ee eh ea do... 2,049 2,161 2,101 2,655 2,498 
esite: 
dé lox cA ee EN 803,965 r326,099 €417,000 423,000 3403,000 
Sintered - -—-- --—------------—--——- 137,680 156,487 170,000 162,000 3149,000 
Caustic calcined |... — - -—----------- 11,527 18,743 14,279 14,420 310,217 
Mica, all grades 946 157 r 4600 r 6700 800 
Nitrogen: N content of ammonia 
thousand tons... 1500 609 166 667 3987 
Pumice and related volcanic materials: Volcanic 
^n Memo ee 3504,814 500,000 510,000 500,000 510,000 
Quartz, quartzite, glass sand: 
and quartzite _____ thousand tons 201 262 *220 *225 3107 
Glass sand o- 2,991 2,141 2,387 2,406 32,417 
Total do- 2.592 2,408 2,557 2,681 39 524 
Salt: 
Marinee 28, 874 44,151 *45,000 *48,000 348.000 
From brines_ - — -—-—--—-----------—-— 194,709 188,839 €192,000 €194,000 3194,000 
!!!! ente 191,885 146,552 178,000 282,000 258,000 
Cf.. ͤ ͤ A eor Lot 415,468 379,542 410,000 504,000 3500,000 
Sand and gravel exclu 
aver E ic meters. _ 124, 206 121,462 22, 136 21,841 319,779 
Sodium compounds: Sodium carbonate 188,874 188,291 199,629 207,968 2201, 539 
Stone excluding quartz and quartzite: 
Dimension: 
e: 
Ornamental 
thousand cubic meters. _ 74 NA NA NA NA 
Other onu RE o- 18 NA NA NA NA 
Partly worked facing 
ousand square meters 2,139 2,218 2,544 2,847 33.047 
Cobblestones, curbstones, 
thousand cubic meters. . 63 NA NA NA NA 
Dolomite _ thousand tons 954 1,522 1,716 2,306 3616 
BShálé. a ncm do... 7,936 7,111 7,814 7,888 37,771 
Crushed and broken, n.e.s. 
thousand cubic meters_ 8,156 NA NA NA NA 
Milled marble and other ________ — do— 8,800 NA NA NA NA 
Sulfur, pyrite, pyrrhotite: 
te, gross weight . thousand tons__ 694 609 507 759 3609 
Pyrrhotite, gross weight o sns 17 20 *20 20 20 
Sulfur: 
Sulfur content of pyrite HEN 291 255 218 819 3256 
Sulfur content of pyrrhotite’ _ _ _ _ "is a 1 8 8 8 8 
By product: 
Of metallurgy® |... do 180 160 170 175 175 
Of petroleum do 3 3 3 3 3 
Totall.. Re do— 481 426 *394 505 442 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black® _______-___-_________- 324,690 24,000 25,000 25,000 25,000 
Bituminous ___________ thousand tons__ 392 389 400 407 2979 
Bon eee do— 11,808 11,891 12,465 13,099 212,135 
Lienit ee do 46,889 53,651 56,685 56,626 359,359 
e cer do 58, 584 65,431 69,500 70, 182 71,873 
Coke . 
Metallurgical. _____._________ do— 8,028 8,083 "3,000 *3,000 2,500 
Breenneee do- 249 269 345 4296 260 
Foundry ~- - ---------------—- do... 163 168 *200 *200 200 
Total ciere Ene do... 8,440 3,515 8,545 8,496 32,960 


See footnotes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1988 1984 1985 1986» 1987* 


MINERAL FUELS AND RELATED MATERIALS 
— Continued 


Gas: 
Manufactured (excluding petroleum 
refinery gas): 
From coke plants. million cubic feet - 


89,658 NA NA NA NA 
From lignite pa cen plants do 8,672 NA NA NA NA 
Natural, gross production do 78,816 70,623 84,755 86,415 3101,954 
Natural gas Slant liquide: Pr and butane 
42-gallon barrels. 1,079 NA NA NA NA 
Petroleum: 
. Crude: 
5 thousand tons_ — 4,125 4,044 4,149 4,140 33,867 
Converted . thousand 42-gallon barrels. — i 29,954 30,731 30, i 
Refinery products: 
Hau SE A cec Er 33,175 EN S 384,076 
u eum gas o- 
Jet fuel... do_ 2,430 NA NA NA NA 
Keros ene "ue 182 NA NA NA NA 
Middle distillate fuel oil... - do- 9,878 NA NA NA NA 
Distillate fuel l ———— do- 25, 856 27,273 25,841 21,166 328,062 
Residual fuel oil |... .....- do... 86,208 82,560 80,156 87,409 344,170 
— eee do- 8,221 8,171 4,228 4,494 34,830 
i aS inn EE ete 1 NA NA A 
te spirit do... 9 NA NA NA NA 
Asphalt and bitumen adem es 4,128 NA NA NA NA 
Petroleum cok do... NA NA NA NA 
62 See eee do- 249 NA NA NA NA 
Total. nnum e do- 107,296 NA NA NA NA 


TRevised. NA Not available. 


*Estimated. 
1Table includes data available through Nov. 1988. 


In addition to the commodities listed, bentonite, common clay, and diatomite are also preduced, and tellurium may be 
recovered as a copper refinery byproduct, but available information is inadequate to make reliable estimates of output 


levels. 


TRADE 


By yearend, the National Bank of Yugo- 
slavia reported a surplus of $1.037 billion in 
convertible currency current accounts, ow- 
ing largely to a 596 roduction of imports and 
a virtually identical level of exports in 1987, 
compared with those of 1986. The Soviet 
Union remained Yugoslavia's chief trading 
partner, accounting for about 22% of the 
country's total world trade. Despite Yugo- 
slavia's longstanding large-scale exports of 
bauxite to the U.S.S.R., on balance Yugo- 
slavia's exports consisted of machinery and 
equipment in return for basic fuels and raw 
materials. In 1986, the Governments of 
Yugoslavia and the U.S.S.R. signed a com- 
mercial agreement for the 1986-90 period 
that called for exchanges of trade goods 
worth $37 billion. Because trade arrange- 
ments between the two countries were 
made on the basis of exchanging prearrang- 


ed volumes and quantities of goods valued 
at world market prices, sharp fluctuations 
of world commodity prices often resulted in 
slow quantitative adjustments in the trade. 

ing to a rapid decline in petroleum 
prices in 1986, by yearend Yugoslavia 
shipped goods valued at about $1.2 billion 
for which it did not receive compensation. 
The trade imbalance carrried over into 
1987, with the Soviet Union refusing to 
make up the deficit with additional petro- 
leum deliveries and Yugoslavia refusing 
to accept payment in Soviet-made manufac- 
tured goods. 

Reportedly, Yugoslavia's exports to the 
U.S.S.R. in the first half of 1987 declined by 
18% compared with those of the same 
period in 1986. By yearend the imbalance 
was largely corrected, and total Soviet ex- 
ports to Yugoslavia increased by 118%, 


958 


with the crude petroleum component rising 
by 108%. Yugoslav exports to the U.S.S.R. 
in the second half rose by about 53%. 
The United States remained Yugoslavia's 
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fourth-largest trading partner. The U.S. 
imports from Yugoslavia included ferroal- 
loys, copper, and copper products, while 
U.S. exports included coal and coke. 


Table 2.— Yugoslavia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Aluminum: 
Ore and concentrate! 


Oxides and hydroxides .. 
Metal including alloys: 
Scrap 


Semimanufactures 
Arsenic: Oxides and acids 
. um: Metal including alloys, all 
ma NP A 8 


Ore and concentrate. _________ _ 
Oxides and hydroxides 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum ......— 


Copp 
Gre. = concen trat,! 


Iron and steel: 
W 
clu pyr ite. 
ite, roasted 


Tubes, pipes, fittings —— _ _ - 
Castings and forgings, rough 


See footnotes at end of table. 


1985 


2,486 
8,892 
30,995 


59,727 
178,419 


19,741 


52,752 
7,650 


85,860 
52,706 


27,068 
1,266 
90,537 


685,591 
182,883 
8,437 
14,081 
59,680 
158,197 
1,221 


4 
29,143 
157,542 


14,810 


46,404 
5,883 


29,168 
58,857 


24,835 
6,537 
80,502 


517,811 
123,915 
10,184 
15,804 
81,070 
187,439 
8,819 


Destinations, 1986 
Other (principal) 


All to Guinea. 

U.S.S.R. 386,730; Romania 225,646; 
Czechoslovakia 106,451. 

U.S.S.R. 534,410; Romania 15,000; Po- 
land 12,883. 

iay rn West Germany 224; Aus- 

Rd France 29,802; East Ger- 


y 23,280. 
Czechoslovakia 15,308; Italy 18,877. 
All to Sweden. 


All to Czechoslovakia. 
Do. 


All to West Germany. 


Do. 
— 3,002; China 2,000; Canada 


Italy 983; Switzerland 651. 
Italy 6,627; United a 2,962; 
East y 1,770 


West Germany 4 687; Italy 4,181. 

All to West Germany. 

Hungary 16,731; re 12,412. 

Italy 144,280; Austria 7,896; Hungary 
2,521. 

Italy 8,022; West Germany 2,996; 
East Germany 785. 

"d 8,828; Italy 5,511; Sweden 

Italy 3,400; Albania 1,343; Austria 

Turkey 2,500; Italy 2,137. 

sapan 16,291; Italy 12,904; Austria 

1,069. 

USSR. 9,999; Poland 4,107; West 
Germany 8,780. 

m Austria 1, 497; 


nay d i» 38.0 098; Poland 14,555; India 


80%, 88 139, 818 West Germany 54,248; 
China. 44 47865 Italy 18,783; West Ger- 
Poland 6 S al 8,095; West Ger- 

India 0206, Romania 5,280; Jordan 
KC Poland 8,118; U.S.S.R. 
Bhat Qecuany 25,208; U.S.S.R. 


16,082; West Ge 15,105. 
Italy 2, 340; Austria 1,766; West Ger- 
many 1, 


THE MINERAL INDUSTRY OF YUGOSLAVIA 959 


Table 2.—Yugoslavia: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985 1986 : E 
Soe Other (principal) 

METALS —Continued 

Ore and concentrate 5,764 184 _. Bulgaria 384; Romania 350. 
ua ͤð2 e LE. b 6 -. USSR. 5; Iraq 1. 

Metal including alloys: 

n ee dme: 17,097 12,852 -- Czechoslovakia 9,810; Italy 1,669; 

U.S.S.R. 466. 
Semimanufactures ~~ — ~~ 48 74 -- Iraq 86; U. S. S. R. 31; Libya 6. 


ins ce et EN Ss 68 i All to West iy 
Unwroughhngnt! -2-2- 8,044 2,189 215 West ebene 1,489; Belgium- 
Luxembourg 372. 
Ore and P metallurgical- 
6 13,281 6,995 -- Italy 6,989; Romania 6. 
Oxid oe 8 3) NA 
Mercur 76-pound flasks_ — 1,189 986 _. United Kingdom 812; Switzerland 
116; Venezuela 58. 
Nickel: 
Ore and concentrate 47 ae 
Metal including alloys: 
+ eR coco i ee A 898 70 _. West Germany 42; Italy 28. 
Unwrought __ . 347 mae 
Semimanufactures 167 1 — Mainly to Egypt. 
Platinum-group metals: 
Waste and sweepings 
—À— E : ee A $19 $5 -~ All to West Germany. 
inclu oys, un 
and partly wrought |... o — $137 one 
Silver: 
de ias 3 5 T s 0 W 
aste and sweepings —— M as to West Germany. 
* uses ena 5 
wrough 
thousand troy ounces... 2,990 7,105 804 Italy 4,245; West Germany 1,061. 
Tin: Metal including alloys: 
Unwrought _______-___-_._- * * -- NA. 
Semimanufactures.. s 1 1 -- Mainly to U. S. S. R. 
Titanium: Oxidess --- 12,802 6,496 -—- Spain 4,545; Italy 1,551; Austria 400. 
ee Metal including alloys: 
nwroughgnt! 9 TR 
oe PFF TM 3) _. All to Czechoslovakia. 
c: 
Ore and concentrate eN 814 — All to Bulgaria. 
^ C E ͤ A IN 2,085 1,886 za pa rice rd 798; Romania 544; 
ria 4 
Blue powder 5,828 5,861 -- Czechoslovakia 3,864; U. S. S. R. 987; 
Metal including all s iis 
inclu oys 
Scrap ccc ee ee 465 3) _. All to Kuwait. 
Unwrough t. 14,882 25,265 3, 387 ri dian 11,740; East Germany 
Semimanufactures 15,709 4.911 West Germany 8,069; Czechoslovakia 
| 453; Hungary 414. 
Ashes and residues 761 1,427 __ Italy 926; Austria 501. 
Base metals including alloys, all forms ENS 887 885 Algeria 1; Austria 1. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 

NG PERUENIRE aes Lee eee 8 151 es is 140; Iraq 10; Czechoslovakia 
Artificial: Corundum _--------- 15,611 19,783 -. Italy 5,245; Romania 4,831; West Ger- 
" i E many 3,340 

3 and polishing wheels an 

7 EROR ENSE 8,743 8,898 242 West Germany 653; Italy 368. 
Adee: crude 33 8 2,018 1.529 -- Albania 1,526; Czechoslovakia 3. 
Barite and witherite_ ~~. _ 19,790 37,095 _. U. B S.R. 14, 600; Romania 11,295; 
Boron materials: Oxides and acids * — All to 
! AA 88 1,268,103 862,457 1,476 Egypt 524,006; Italy 170,851; Sudan 
,500. 
Chalk enel A aa: (3) NS 


See footnotes at end of table. 
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Table 2.—Yugoslavia: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Cryolitz andchiolite. -.--------- 
c and other infusorial earth — — — 


Mica: 
Crude including splittings and waste 
Worked including agglomerated split- 


Nitrates, crud --- 


Salt and brine .- E ET 
Sodium compounds, n.e.s.: Carbona 
manufactured 


Stone, sand and gravel: 
Dim 


Dolomite, 5 refractory- grade 


Gravel an 


Sand other than metal- bearing 


Sulfur: 
Elemental: ruce including native 


See footnotes at end of table. 


1985 


. 
- 
8 


2,000 


2 „8 


1986 


8288 
oP Seow 


v Ba. 


15 

à 
80,463 
121 
17,179 


40,870 
18,771 


107 
15,101 


15,838 
20,828 


United 
States 


Destinations, 1986 
Other (principal) 


West Germany 60; Albania 19. 
Iraq 2; Czechoslovakia 1. 

Bulgaria 373; Poland 40; Albania 20. 
All to Italy. 

rip itd ; Switzerland 10; Egypt 6. 


All 
Austria 654 


Hungary 925; Greece 706; Bulgaria 
Mainly to United Kingdom. 
Anatis 10.402; 3 


West ee D Denmark 


Han 40740 140; Costheslovakia 
99255 Bulgaria 8,830. 
H 100,251; West Ge 
. USSR. 55,281. unc 
Hengary 10,501; U.S.S.R. 80; end 20. 
Hungary 13, 18, 921; Italy 4,449; Austria 


Italy 42; U.S.S.R. 17 
A pania 4,103; Italy 1,966; Poland 


All to Italy. 

All to Ethiopia. 

West Germany 79,685; Hungary 772; 
Malta 4. 

Hungary 50; Italy 44; Iraq 26. 


I 9,631; Greece 3,796; H 
2000 * 


Italy 28, 296; Czechoslovakia 12, 117: 
Japan 2,1 109. 
Austria N ; Italy 2,847; West Ger- 


Mainly to Austria. 
S 2 407 U.S.S.R. 3,814; 


West Germany 18,812; Spain 1,421; 
aly 339 S396. Greece 8,676; Albania 


Mainly to United 
Italy 161 Austrin 11; Iraq 3. 
e 83; Austria 8. 


Greece 219.686 Italy 4, 429; Austria 
4,199. 


8; U. S. S. R. 2. 
Main to East Germany. 


All to West Germany. 


Hungary 276174 Austria 128,568 
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Table 2.—Yugosiavia: Exports of mineral commodities! —Continued 
| Destinations, 1986 


Commodi 1985 1986 ; 
id Pres Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke... ..._.____- 152,182 114,887 — H 55,287; Austria 24,379; 
Belgium Lurembourg 10,192. 
Peat incl wiped. andl litter NM S 8,209 1,710 -- Italy 1,340; Iraq 350; Greece 20. 
d wk proc 
ma . 
iia 42-gallon barrels_ _ 86 488 -—- West Germany 269; Italy 185; Hun- 
Gasoline do 4.661 2.946 ($ aly Lat West Germany 865; Spain 
Mineral jelly and wan do... 31 52 a West Germany 27; Italy 17; Albania 
Kerosene and jet fuel do- 164 204 17 United Kingdom 30; U.S.S.R. 29; 
Distillate fuel oil |... do- 859 242 * West Germany 228; U.S.S.R. 7; Italy 
Lubricants... --------- do- 858 1,058 zc 3 678; Varad Kingdom 168; 
West German 
Residual fuel oli! do 59 2,513 — West Germany 7588 Italy 272; 
Greece 50. 
Bitumen and other residues 
do- 1.319 818 PM Austria 436; Italy 272; Greece 50. 
Bituminous mixtures do... 2 4 EN U.S.S.R. 2; Algeria 1. 
Petroleum coke... ----- do— 97 67 -- Italy 44; West Germany 23. 
FRevised. NA Not available. 
Table prepared by Jozef Plachy. 
Less than 1/2 unit. 


Table 3.— Yugoslavia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
ques Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
i metals (* 77 E 3 75; Austria 1; United King - 
om 1. 
Alkaline earth metalss _ 168 148 (3) France 122; Austria 18; Brazil 5. 
Aluminum: 
Ore and concentrat 162,968 184,697 SE rro ad ; Greece 25,046; China 
Oxides and hydroxides _________ 118,866 151,460 15 Ital 69,919; Greece 43,874; Guinea 
Metal including alloys: i 
e E E ee 815 198 Gia 171. 195; West Germany 8. 
Unw rough 89,819 81,978 1 55 428; lad alam 450; 
Semimanufactures 14,068 12,285 23 U. 83 R. 8,058; West Germany 1,528; 
Austria 858. 
Antimony: 
Ore and concentrate |... 2,401 2,182 —- China 2,115; Morocco 320; Turkey 
Metal including alloys, all form 284 1 — All from Italy. 
Oxides and acids 120 148 ê Austria 81; West Germany 45; France 
Metal including alloys, all form 60 53 25 Sweden 42; West Germany 10; Aus- 
Beryllium: Metal including alloys, all l 
formé ou oe ( * (* @) Mainly from West Germany. 
Bismuth: Metal including alloys, all 
CCCùAlli!k!!!; uL eme 18 4 uc P 8; Switzerland 
Cadmium: Metal including alloys, all l 
ß ß (* 1 _. All from West Germany. 


See footnotes at end of table. 
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Table 3.—Yugoslavia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


: Sources, 1986 
Commodity 1985 1986 : TOE 
riots Other (principal) 
METALS —Continued 
Chromium: 
Ore and concentrate 281,066 286,965 M gei c 14; U.S.S.R. 85,294; Tur- 
Oxides and hydroxides _________ 667 1,007 aes USSR 499; Netherlands 280; Po- 
Cobalt: Oxides and hydroxides _ . . — — - — 43 33 4 West Germany 12; United Kingdom 
8; Netherlands 4. 
Columbium and tantalum: Metal includ- 
5 alloys, all forms, tantalum 2 2 (3$ Mainly from West Germany. 
r: 
Julfate JJ ³Ü A oe OD 2,826 1,100 _. U.S.S.R. 780; Poland 820. 
Metel i including alloys: 
Scraessz 947 206 -- USSR. on Bulgaria 3; West Ger- 
many 2. 
Unwrou ght. 89,255 23,902 2 Ei 7,991; Chile 5,968; Poland 
Semimanufactures 28, 165 20,981 88 Poland 14,524; West Germany 1,795; 
USSR. 1 1,628. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite. - —— — — 2,179,587 1,346,968 xx Bras UIN U. S. S. R. 314,843; Peru 
i 5 roasted... ~~ 1 1 __ All from West Germany. 
etal: 
Sr nnnc uL 728,581 650,918 _. USS.R. 560,291; Poland 44,986; 
Czechoslovakia 11,125. 
Pig iron, cast iron, related 
materials _____________ 55,296 65,345 6 U.S.S.R. 38,275; Bulgaria 15,010; Tur- 
key 11,982. 
Ferroalloys: 
Ferrochromium .......- 1,840 1,172 23 Bulgaria 347; West Germany 262; 
Austria 260. 
Ferromanganese — . — — 1,563 1,714 — West Germany 1,161; France 368; 
Austria 185. 
Ferromolybdenum. . — ~ ~~ — 697 989 x xim 146; West Germany 204; Italy 
Ferrosilicochromium nm 500 __ All from Poland. 
Ferrosilicomanganese 43 _. All from Japan. 
Ferrosilicxonnn 1.074 838 _. West Germany 820; Austria 18. 
Silicon metal 294 113 _. Italy 100; Austria 6; West Germany 5. 
Unspecified 2,815 8,184 4 prance 8700 West Germany 978; Aus- 
Steel, primary form 762,219 815,634 _._ U.S.S.R. 338,283; Czechoslovakia 
255,896; Poland 71,896. 
Semimanufi 
Bem Todi: Fem shapes, 
00 ae SN tere 186,903 199,253 7 Romania 61,406; Czechoslovakia 
38,290; U.S.S.R. 21,794. 
Universals, plates, sheets 431,328 506,085 11 akia 145,119; Tat 
66,707; West Sorma 
Hoop and strip - ds 110,897 111,407 24 West st Germany 82, 82,4 err 28, 028; 
Rails and accessories 37,672 18,715 8 Wert sry iie 5,482; jum- 
Luxembourg 2.415; ne 1,939. 
NY e 45,021 81,894 8 Czech 1, 849; y 
4,186; Poland $, 153. 
Tubes, pipes, fittings |... 100,604 88,926 112 East German rmany 23,338; West Germany 
18,035; Italy 10, 746. 
Castings and forgings, rough 2,126 1,760 1 oslovakia 821; West Germany 
261; Romania 222. 
Ore and concentrate 416 2,887 --  Italyl, di Greece 1,209. 
Ondel. ß RI 5,820 6,719 9 Austria 4,719; East Germany 1,510; 
Netherlands 358 
Metal ao alloys: 
LUE 960 1,859 a gto 3 1,531; Switzerland 35; Can- 
23. 
Unwrought __________ ~~ _ 9,520 13,489 = Spain 4:000; Mexico 3,053; Bulgaria 
Somimanufactures 76 77 2 


See footnotes at end of table. 


USSR. 41; West Germany 20; Italy 


THE MINERAL INDUSTRY OF YUGOSLAVIA 963 


Table 3.—Yugoslavia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : Mos 
I rns Other (principal) 
METALS —Continued 
esium: Metal including alloys: 
nwrou ght à à — All from Austria. 
imanufactures. ——--------- 25 65 Norway 56; West Germany 7; France 
Ore and concentrate, metallurgical- 
E N a R UNE 140,249 182,548 T Y of South Africa 61,924; 
S.S.R. 81,298; Gabon 30, 608. 
Oxideess 692 716 1 est Ger est Germany 3 369; France 151; 
Mercur 76 pound flasks_ .. 232 290 esu ae 145; West Germany 87; Spain 
Mol um: Metai including alloys: l 
8 ceu ae E Se à à -- All from West Germany. 
bala ta er 3 15 24 Aati TE ; Hungary 4; United King- 
Nickel: 
Matte and speiss |... 501 235 E Aurona 176; Cuba 56; West Ger- 
many 3. 
Metal including alloys 
J 8 ee * -— All from West Germany. 
Unwrought. .------------ 2,889 2,895 _. Uz. a R. 1,797; 7; Bulgaria 264; West 
Semimanufactures 667 1,078 6 U. EE a .R. IR. 526. W. West Germany 182 
Piatinuni-group — Metals including 
oys, unwrough mo Logi d 
— $2,182 $2,832 $49 Czechoslovakia $999; U.S.S.R. $492; 
West Germany $400. 
Silver 
ened ape ee nas PESCE ie au ud * — All from West Germany. 
etal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 1,061 675 NA AMA 450; West Germany 96; Italy 
Tin: 
C11 Le CD E 8 2 -— Japan 1; Netherlands 1. 
Metal including alloys: 
Unwyrou ght. 1,887 1,565 Fe MATER Li Brazil 121; West Ger- 
man í 
UA Semiman ufactures 42 28 1 est Germany 25; Italy 1. 
Ore and concentrate 27, 275 48, 147 — Australia 47, 1 Sri Lanka 276; West 
ö = AAA 1,080 919 — West re fnt 881; Czechoslovakia 
220; Poland 175. 
Gro and emissa. 2 E 
in Oy: 
nwyrou ght“. 8 2 — Bulgaria 1. 
Semimanufacturess 15 17 (* 5 4; Czecholovakia 3; Hun- 
gary 2. 
Ore and concentrate 58,669 88,590 846 8 Yun d 14,167; Peru 10,071; 
reece 
GG AA 3,226 1,970 — Austria 839; Czechoslovakia 710; 
West Germany 265. 
Blue powder... ~~ beds 8 — France 7. 
including alloys: 
Unw rough 89,281 18,778 ns 7333. 9,718; Bulgaria 3,537; Austria 
Semimanufactures 72¹ 289 es Bulgaria 188; Poland 41; Italy 7. 
Other: 
Ores and concentrates... 1,741 2,048 — West Germany 1,342; Italy 406; 
Netherland 198. 
Ashes and residues... 1,400 1,707 MS ir aera 1,839; Canada 289; Italy 
Base metals including alloys, all forms 588 415 12 


See footnotes at end of table. 


Netherlands 162; West Germany 76; 
China 49. 
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Table 3.—Yugoslavia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Natural, corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones . 


. and polishing wheels and 


Cryolite and chiolite -- 
Diamond: 


A re . 
ue, thousands. _ 


1 and other infusorial earth _ .. — 
ur re „ fluorspar, related materials: 
e 


Crude, n. es 
Manufactured: 


Unpecified and mixed 
Graphite, natural 


edd compounds: 
ite crude... 


Oxides and hydroxides . 
ica: 
Crude including splittings and waste 


Worked including agglomerated split- 


See footnotes at end of table. 


1985 


67,179 
462,003 


60,539 
621,868 


181,529 
2,261 


132 
1,812,471 


2,134 


1986 


70,260 
357, 685 


21,295 
578,179 


United 
States 


Be rnium-Luxembo 


Sources, 1986 
Other (principal) 


Poland 222; Italy 95; Austria 9. 
Poland 759; Austria 484; 
Czechoslovakia 381. 


Belgium-Luxembo 
: Switzerland 


Austria 441; Italy 222; Poland 106. 
USSR, 80,066, imbabwe 6,180; 


18. 
PTS 1,801; West Germany 252; 
nited Kingdom 212. 


Turkey 25,430; West German Ves diri 
Italy $211; U.S.S.R. 657; Tur ey 460. 
Mainly from Israel. 
H r 24,215; Czechoslovakia 
14,128; U.S.S.R. 10,125. 


5 2 370; Austria 1,877; Switzer- 
land 400. 


wet Germany 50; United Kingdom 


Czechoslovakia 549; . 415; 
United Kingdom 10 
5 43, 501, Spain 3, 650; 
Poland 1,00 
eee 89,936; Greece 19,199; 
Germany 18, 
3 5,426; Czechoslovakia 1,791; 


Denmark 124: United Kingdom 1. 


$555; U.S.S.R. 
23. 


$1,411; United 
om $124; Ireland $65. 
Belgium Luxembourg $198; Switzer- 
land $185; West Germany $20. 
Italy 377; United Kingdom 305. 


France 400; Finland 60; Czecho- 
slovakia 20. 

China 5,576; France 1,304; East Ger- 
many 1,246. 


U.S.S.R. 100; France 56. 


H 44,822; Austria 6,626; 
COO: skin 113 218; H 
o ungary 
100,397; U.S.S.R. 92,678. 
Romania 21,350; Tunisia 5,945. 
U.S.S.R. 298, 321; East Germany 
280,388; Austria 2,500. 
Romania 26, 991; Tunisia 7,990. 
Czechoslovakia 1 891: West Germany 
966; Austria 284. 
West German 50; Italy 8. 


Japan 37; e 9; USSR. 3. 
Bulgaria 285 U United Kingdom 20. 
All from 


Greece 
Greece 12,660; Italy 2,003; Norway 
682. 
hi3 Germany 171; India 67; France 


Czechoslovakia 51; Austria 19; West 
Germany 18. 

All from East German 

Jordan 584,580; Morocco 368,246; 
Togo 210 861. 


West Germany 861: Be 


ium-Luxem- 
bourg 525; U.S.S.R. 454. 
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Table 3.— Yugoslavia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
Sra Other (principal) 
INDUSTRIAL MINERALS —Continued 
Potassium salts, crude 2 1 _ All from West Germany 
Precious and semiprecious stones other 
Natura. value, thousands_ _ $58 $104 zt est Germany $58; Switzerland $29; 
Australia $12. 
Synthetic do... $190 $219 sss so endi land d West Germany $48; 
Pyrite, unroasted ~~... _- 61,081 4, -- Albania 4,500; France 
Salt and brin - ------------—- 820,812 290,418 iio Romania 288, 110; it sadi 15,830; Tuni- 
Sodium compounds, n.e.s.: Carbonate, 
Ee e ECKEN A 65,820 70,578 SE Romania 45,861; East Germany 8,450; 
Poland 5 706. 
Stone, sand and gravel: 
on stone: 
and partly worked 812 1,898 -. USSR. e 896; 
France 887. 

Worked __ ~~... 224 215 - ana 158; Italy 55; West Germany 
Dolomite, refractory-grade ____ 514 185 — West 150; N 85 
Gravel and FOCK c 812 2,594 — Hungary 1,424; Austria 891. Belgium- 

Luxembourg 116. 
Limestone other than dimension T15 NN 
Quartz n c s oce 17,140 8,046 20 many 395 . 902; West Ger- 
Sand other than metal- bearing 56, 786 72,832 653 
21 Hungary 26 West vit beat 29.681. 681. 
Elemental: 
Crude including native and by- 
product 162,726 171,756 94 Pond d P ,986; Canada 17,845; Saudi 
Colloidal, precipitated, sublimed _ 584 498 ae Poland 244; Wost Germany 151; Hun- 
Dioxide. ccce 200 350 e al from Italy, 
Sulfuric acid 58,672 11,866 a= Hungary gary 9,512; Czechoslovakia 1,781; 
Talc, steatite, soapstone, pyrophyllite 4,378 4,856 T Nemi ,406; bci d 1,258; 
ny Belgium-Luxembourg 
Crude 18,817 14,768 2 — Hungary 10,898; USSR. 2,196; Aus 
Slag and dross, not metal-bearing .. .. — 11,808 5,207 ut eam Italy 191; West Ger- 
n AND RELATED 
Asphalt and bitumen, natural 536 76 10 Albania 59; West Germany 4 
) 21,151 25,184 84 Italy 11, 496; Mexico 3,465; ais 
Anthracite. |... thousand tons... 247 211 _. All from U.S.S.R. 
Bituminouns do 4,033 8,813 U.S.S.R. 2,259; Poland 510. 
Ei a of anthracite and bituminous 
ECC iz 18 — USS 9i; East Germany 19; 
riquets do- TN 
1 Czechoslovakia 15. 
Coke and semicoke.. _ do- 35 41 12 Turkey 16; Italy 7. 
Gas, natural, gaseous 
million cubic feet 129,933 180,558 -. All from U. S. S. R. 
ed including briquets and litter ; ,048 -.  U.SSAR. 7,919; Hungary 1,129. 
eum: 
Crude thousand 42-gallon barrels_ — 64,696 80,820 TEN Iraq ail U.S.S.R. 15,471; Libya 
Refinery products: ai 
do- 862 582 — B 1 101: United 
om 14. 

Gasoline — C avenge 150 574 à d i 264; Turkey 170; 

Mineral jelly and wax . do- 22 22 (* iod 7; West Germany 6; 6; Nether- 

Kerosene and jet fuel do... 835 781 si ger ol. 581; Hungary 142; United King- 

Distillate fuel olli do_ _ 88 1,164 4 USS. R 735 ; Hungary 298; United 

We es do_ _ 589 711 1 taly 167; Hu pe omi 

Residual fuel oil... do... 9,096 5,851 NP USSR. 2.998 


See footnotes at end of table. 


966 MINERALS YEARBOOK, 1987 
Table 3.—Yugoslavia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
i 1 1986 : 
tonio d aitei Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Bitumen and other residues 
ousand 42-gallon barrels. — 1 5 -- Albania 4; Netherlands 1. 
Bituminous mixtures... do_ — — — 1 (3) Mainly from Italy. 
Petroleum coke __-— do 562 757 386 West Germany 685 U.S.S.R. 49. 
"Revised. NA Not available. 
Table prepared by Jozef Plachy. 
Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—In 1987, baux- 
ite production declined slightly compared 
with that of 1986. The Nisic mines near 
Titograd produced approximately one-third 
of the total output of bauxite for the year. 
However, underground operations at Nisic 
continued to increase, and mining condi- 
tions worsened during the year. About 2596 
of the bauxite produced at Nisic in 1987 was 
exported. The balance of the country's 
bauxite was produced largely by open pit 
operations at Vlasenica. Yugoslavia's pro- 
duction of bauxite in 1987 amounted to 
3.6% of the total world output and 20% of 
the combined output of Europe and the 
U.S.S.R. In keeping with the program to 
introduce new technology to modernize alu- 
minum production, the Boris Kidric alu- 
mina-refining and aluminum-smelting en- 
terprise put on-stream a new 21,000-ton-per- 
year anode plant and planned the comple- 
tion of a new electrolysis plant with 72 
electrolytic units in 1988. When completed, 
the new electrolysis plant would add 35,000 
tons of aluminum-smelting capacity to the 
Boris Kidric enterprise. At yearend, the 
Mostar aluminum enterprise began prepa- 
rations for the construction of a fabricating 
facility for drawn aluminum and aluminum 
rods and tubes at Citluk. When fully opera- 
tional, the plant would process 2,250 tons of 
metal per year and allocate about 60% of its 
production for export. 

Antimony.—Although the production of 
antimony declined by more than 30% in 
1987 compared with that in 1985, Yugoslav- 
ia remained a major European producer. 
The small-sized vein ore deposits in the 
western part of Serbia were mined by the 
Zajaca mining and metallurgical complex at 


the Brasina, Dolici, Kik, Rujevac, Stira, and 
Zavorje Mines. The ore was mined entirely 
underground, largely by means of roof plate 
caving and hanging wall caving. The discov- 
ery of substantial antimony deposits in the 
early 1980's at Vinogradi near Rujevac as 
well as other smaller deposits in southern 
Serbia and Macedonia added more than 1 
million tons of ore reserves to this industry. 
In 1987, Yugoslavia's monthly average ex- 
ports of unwrought antimony to the United 
States increased by 24% compared with 
those from 1981 to 1985. 

Copper.—Copper ore was mined and 
processed at the Bor, Bucim, and Majdan- 
pek mining and beneficiation complexes, 
which in 1987 accounted for 43%, 13%, and 
44%, respectively, of Yugoslavia’s copper 
output. The average grade of ore at Bor 
ranged from 0.47% to 0.90%. Ore grades at 
Bucim and Majdanpek were 0.27% and 
0.56%, respectively. Ore reserves were re- 
ported at several hundred million tons, and 
included associated gold, iron, molybdenum, 
rare metals, and silver. Open pit mining 
accounted for about 70% of total output. 
Underground mining was carried out only 
at Bor, where both mining methods were 
used. 

At yearend, Yugoslavia announced plans 
to modernize a lacquered copper factory at 
Bor. The project was to be completed by 
1990 at a cost of $10 million, and would 
raise production from 16,000 to 18,000 tons 
per year. Most of the production would be 
exported. 

Gold.—A deposit containing pebbles bear- 
ing gold and rare metals was discovered in 
eastern Serbia near Bosilegrad. The pebble- 
bearing strata were determined to be 40 
meters thick and 5 kilometers long. The 
strata were estimated at 200 million cubic 
meters. Analysis of a 150-ton ore sample 
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reportedly indicated that mining would be 
feasible. At yearend, Yugoslavia announced 
plans to reopen the Blagoev Kamen gold 
mine in the Bor mining district. The mine, 
closed since 1964, was reported to have an 
average ore grade of 8 grams of gold per ton. 
Additional geological work would be con- 
ducted to determine the extent of ore re- 
Serves. 

Iron and Steel.—At the end of December, 
the Serbian Government approved a recov- 
ery program for the Smeredevo iron and 
Steel works, the country's largest unprofit- 
able business. The steel company's losses for 
1987 amounted to about $90 million. In 
addition, the company owed $1.5 billion to 
foreign banks and $150 million to Yugoslav 
banks. The recovery program and the devel- 
opment of the next stage of Smeredevo's 
steelmaking operations would cost about $1 
billion, which would be provided jointly by 
the Serbian Government, the Investbanka 
Bank of Belgrade, and the company's busi- 
ness partners. 

The Government indicated that Smerede- 
vo's planned output of more than 1 million 
tons of steel by 1993 would enable the 
company to operate profitably and to begin 
paying its debts. A declaration of bankrupt- 
cy would result, among other things, in 
direct costs of $1.6 billion and a sizable 
unpaid foreign debt, as well as a loss 
through 1993 of steel products worth $3 
billion, which would then have to be import- 
ed. Bankruptcy would also have a major 
impact on the country's unemployment. At 
yearend, the Smeredevo iron and steel 
works planned to increase cold-rolled sheet 
output from 150,000 tons in 1987 to 650,000 
by 1990. 

In October, the Skopje iron and steel 
enterprise ceased operations owing to rising 
costs of electricity and transportation. The 
Sisak iron and steel works in Croatia 
announced plans to construct a new mill to 
produce 200,000 tons per year of seamless 
tubes. Sisak also commissioned a new 
550,000-ton-per-year iron ore concentrator 
that would allow the company to increase 
output by 25%. 

In 1987, the European Economic Commu- 
nity (EEC) Commission began an inquiry on 
allegations of dumping of cold-rolled steel 
on the European market by Yugoslavia. 
Complaints were made that Yugoslavia’s 
steel exports were undercutting EEC prices 
by between 16% and 44%, while exports of 
Yugoslav steel rose by 433%. Following the 
inquiry, the Commission imposed tariffs on 
Yugoslavia's hot- and cold-rolled plate. 
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Lead and Zinc.—The Trepca lead and 
zinc mining, smelting, and refining complex 
in Kosovo, the country's largest lead and 
zinc producer, incurred substantial finan- 
cial losses. According to Government au- 


thorities, obsolescent equipment, a decline 


in ore quality, and poor management con- 
tributed to the company's financial down- 
turn. Trepca's plans for 1988 called for a 
reduction in the output of electrolytic zinc 
by 5,000 tons and an increase in the produc- 
tion of refined lead by 20,000 tons. The 
Zletovo lead and zinc smelter at Titov Veles 
fulfilled its plan for 1987. The combined 
output of lead and zinc at the smelter by 
yearend amounted to 82,000 tons. 


INDUSTRIAL MINERALS 


Calcite.—Construction of Yugoslavia’s 
first calcite mine at Gadzin Han in Serbia 
started late in the year. Operational startup 
was scheduled for the second half of 1988, 
and production would amount to about 
85,000 tons per year from a reserve base 
estimated at 1.5 million tons. The calcite 
was determined to be of a very high purity, 
containing 99.8% calcium carbonate, and 
would be used directly by the country's 
pharmaceutical and cosmetics industries. 

Quartz.—The Bor copper-mining and 
metallurgical complex planned to use some 
of its capacity to produce extra-pure glass, 
ceramics, and high-temperature supercon- 
ductors based on quartz sand. Raw materi- 
als would be obtained at a new quartz sand 
mine near the Bor complex with reserves 
estimated at 20 million tons. The project 
cost was to be about $20 million. 


MINERAL FUELS. 


In November, Yugoslavia added four new 
electric power stations that raised the coun- 
trys electric-power-generating capacity to 
20,546,300 megawatts. The coal-fired 
Drmno-1 and Kakanj-5 plants had the larg- 
est installed capacity of the four plants. The 
two smaller plants were hydrogener- 
ated. À spokesperson for the Federal Ener- 
gy Commission indicated that the country 
could satisfy its demands for power from 
conventional, nonnuclear sources. Yugo- 
slavia's lignite reserves were sufficient for 
250 years, those of brown and bituminous 
coal, for 50 and 40 years, respectively. By 
1997, coal consumption was planned to be 
about 130 million tons per year. To meet 
this target, facilities under construction 
would add 44.4 million tons of coal for 
domestic consumption. 

Coal.—Coal production for 1988 was 
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planned at 77.2 million tons. To meet this 
target, new facilities would be put into 
operation while existing ones would be 
expanded. These were to include the startup 
of the Globnuko, Koromacno, and the Vo- 


jakovacki Kloster Mines in western Yugo- 


slavia, and the Drmno and Zabela-Kosa 
Mines in the eastern part of the country. 
Mine expansion would be completed at the 


Kolubara Coalfield near Belgrade, and at 


Tuzla and Zenica in central Yugoslavia and 


in Kosovo. In 1987, lignite production at 


the Kolubara-Lazarevac Field reached 26 
million tons, about 1 million tons in excess 
of the plan for the year. The Kolubara- 
Lazarevac Field accounted for about 36% 
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of the country’s total coal production. 

Petroleum and Natural Gas.—In 1987, 
the Naftagas enterprise of Novi Sad con- 
ducted seismic and geophysical explorations 
at the oilfields near Vrsac. A total of $150 
million was allocated for petroleum and 
natural gas exploration in this region 
through 1990. In other developments, the 
Ina-Naftaplin enterprise in Zagreb invested 
$27.2 million, or 77% of the enterprise’s 
planned investment for 1987 for petroleum 
and gas pipeline construction and related 
facilities. 


Foreign mineral specialist, Division of International 
Minerals. 


The Mineral Industry of 
Zaire 


By George A. Morgan! 


In 1987, production of most mineral com- 
modities remained relatively unchanged 
from 1986 as La Générale des Carriéres et 
des Mines du Zaire (Gécamines), the major 
producer, continued nearly full-capacity op- 
eration of its mines and plants. In the last 
quarter of the year, emphasis was placed by 
Gécamines on increased shipments of cop- 
per via the country's already heavily bur- 
dened railroad system owing to price in- 
creases for that metal. 

The gross domestic product was about $5 
billion? up about 2.596 over the previous 
year, and per capita income was estimated 
at $170. Owing to a decline in export 


receipts, Zaire had less money to pay for 
imports, most of which were from Europe 
where prices were in currencies that had 
appreciated against the U.S. dollar. Deficit 
spending by the Government because of the 
reductions in foreign exchange and tax 
receipts led to an inflation rate of 100%. 
Zaire became a member of the Multilater- 
al Investment Guarantee Agency (MIGA), 
which would insure new foreign investment 
in Zaire from currency manipulation, ex- 
propriation, and civil unrest. Investors in 
the United States would be eligible for such 
insurance following approval of their partic- 
ipation in MIGA by the U.S. Congress. 


PRODUCTION AND TRADE 


Total exports were valued at $1.75 billion, 
a decline of $94 million from 1986. Total 
imports were valued at $1.62 billion, an 
increase of $93 million over that of 1986. 

United States imports of mineral and 
mineral products from Zaire were about 
$295 million, compared with $321 million in 
total imports from Zaire. Those imports 
consisted primarily of crude petroleum, 
$131 million; cobalt, $65 million; diamond, 
$49 million; copper, $34 million; and zinc, 
$13 million. U.S. exports to Zaire of 
mineral-based materials were about $0.83 
million, compared with $103 million in total 
U.S. exports to Zaire, and consisted primari- 
ly of iron and steel. U.S. bilateral aid with 
Zaire totaled $67.1 million, of which $61.8 
million was economic aid. 

An investment program of $52 million 
was instituted for upgrading the most heav- 
ily traveled rail system in Zaire, the 1,820- 
kilometer line between Sakania on the bor- 


der with Zambia, and Ilebo, the barge trans- 
fer port on the Kasai River. The Société 
Nationale des Chemins de Fer Zaire (SNCZ) 
had responsibility for the upgrading and 
maintenance program, financing of which 
was by the International Bank for Recon- 
struction and Development (World Bank), 
the African Development Bank (ADB), Bel- 
gium, and France. Among the goals of the 
program were to increase train speed, re- 
duce the number of stops, and increase the 
use of containers in order to improve over- 
all security. It took an average of 53 days for 
shipments of copper to move from plants in 
the Shaba Region to Matadi, the country's 
only major export-import terminal on the 
Atlantic Ocean coast. SNCZ planned to 
spend $2 million on the purchase of 1,250 
used containers to improve security. | 
A proposal by Southern African Develop- 
ment Coordination Conference to rehabili- 
tate the Benguela Railroad at a cost of $575 


969 


970 MINERALS YEARBOOK, 1987 


million was stymied when Zaire declined to 
provide troops, along with Zambia and An- 
gola, to protect the route. The Benguela 
Railroad had been a major transport route 
for central Africa until late 1975 when the 
civil war in Angola forced its closure. The 
viability of several important mining oper- 
ations in Zaire was based upon the efficien: 


operation of the Benguela Railroad. Export 
traffic from Zaire was primarily through 
the southern route through Zambia, Zim- 
babwe, and the Republic of South Africa. 
Returning railcars brought manufactured 
items, food, coke, and sulfur. The SNCZ 
currently has 1,900 railcars on lease. 


Table 1.—Zaire: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987* 
METALS 
cmm Seltene 308 318 296 364 300 
Concentrate, Co content 24,161 25,943 29,200 r €31,000 ,000 
. 5,360 9,075 10,791 14,500 211,073 
Columbium-tantalum concentrate: 
Gross weint kilograms. _ 51,000 100,000 147,000 r €50,000 50,000 
Cb content do... 13,800 ,000 40,000 13,000 13,000 
» Ta content do... 14,300 28,000 41,200 14,000 14,000 
pper: 
Concentrate. Cu content 536, 562,000 551,900 563, 564,000 
Blister and leach cathodes 479,100 480,600 486,800 498,100 500,000 
Refined ~- ---------------------- 221,231 224,114 221,400 218,000 220,000 
Gold. Ln d dee e maim troy ounces. . 192,930 117,115 63,022 167,827 21 40,561 
Monazite concentrate, gross weighgnt 15 2 a 1 297 
Silver 7 thousand troy ounces. - 1,288 1,225 1,516 *1,500 1,400 
Mine output, Sn content ——— 2,168 2,708 3,100 2,650 32,318 
Smelter, primary 201 170 85 56 P 
n n, mine output, W content 44 30 18 27 21 
inc: 
Mine output, Zn content _________-~-~-- 101,500 101,900 105,600 126,700 125,000 
Concentrate, Zn content 16,215 4,836 11,451 : 81,300 
etal, primary, electrolytic -—- ---------- 162, 585 766,087 64,046 63,900 254,878 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 518 1534 444 r 400 400 
Diamond 
Gemê_—------------ thousand carats_ — 3,355 5,169 4,032 4,661 8,885 
Industrial? -——-------------- o cuc 8,621 13.290 16,127 18,643 15,540 
M!! do— - 11.982 18,459 20,159 23,304 219,425 
JJ2JJJͤĩõw re 88 106,993 109,856 116,365 136,400 187,000 
Stone, crushed - --- ------—- thousand tons. .. 350 350 850 
ur: 
Byproduct of metallurgy, S content of sulfuric 
acid from sphalerite” _ - - - - --------—— 36,000 37,000 36,000 38,500 36,000 
Sulfuric acid, gross weight? |... ~~ 159,864 152,800 169,000 146,400 150,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous - -- ---- thousand tons 111 121 121 r €110 110 
Petroleum: 
Crude thousand 42-gallon barrels. . 9,234 11,698 12,226 11,857 11,420 
Refinery products: 
Gasoline do— 62 258 18 €: 250 
Kerosene and jet fuel! do... 42 240 EN m 250 
Distillate fuel oil do- 105 422 m MS 450 
Residual fuel oli do- 101 364 ae net 370 
Refinery fuel and losses do— 94 617 19 TM 80 
Total..——-————nl ccc do— 844 1,851 37 — 1,400 
*Estimated. 


PPreliminary. "Revised. 
1Table includes data available through July 14, 1988. 


3Reported figure. 
3Includes acid produced from imported sulfur. 
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Table 2.—Zaire: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit, 1985 1986 Uni 
á | areal Other (principal) 
METALS 
Aluminum: Metal including alloys, scrap 16 = 
Antimony: Ore and concentrate 449 we 
Cadmium: Metal including alloys, all 
fOHMDhA i nt LE 2224 293 —— United Kingdom 105; France 70; 
Belgium- Luxembourg 44. 
Cobalt: 
Oxides and hydroxides - quot 583 
Metal including alloys, all form 29,298 5,082 315 Japan 2,016; West ey 1,633; 
nited Kingdom 598. 
Columbium and tantalum: Ore and con- 
centrate -—----------------- 26 39 39 
M 
and concentrate 259,060 NA 
Matte and speiss including cement 
copper 77 —8 50 e 
Me al including alloys: 

Scrap o he ee NA 140 West Germany 104; Switzerland 19. 
Unwrought. |... ----- NA 437,502 36,002 Belgium-Luxembourg 251,759; Italy 
Semimanufactures NA 280 -- All to Belgium-Luxembourg. 

All form 2463,913 NA 
Gold: Metal including alloys, unwrought 
and partly wrought __ troy, ounces — 965 18,210 — Be ufa Luxemboung 18,104; West 
rmany 106. 
Iron and steel: Metal: 
rie 43 All to West Ge 
erromangan ee ie ENS est Germany. 
Ferrosiliſonnn ~~~ — 20 ds Do. 
Unspecified |... 5... 25 20 ae Do. 
Semimanufact 
Universals, plates, sheets 276 25 — All to Italy. 
ings and forgings kes —: 24 o 
Lead: Ash and residue containing - m 21 -- All to Belgium-Luxembourg. 
ese: re and concentrate, metal- 
F 25,498 797 — All to West Germany. 
N dd Metal including alloys: 
nwroughnnt 22 71 20 Republic of Korea 51. 
5 . es 190 ERS to Taiwan. 
Silver: 
Ore and concentrate? , l , 
value, thousands $1,680 $124 -- United Kingdom $85; Spain $39. 
Metal including alloys, unwrought | 
and partly wroughht - — "- $1 -- All to Belgium-Luxembourg. 
Ore and concentrate 35,095 1,815 -— Spain 1,014; Netherlands 169. 
Metal nets alloys: 
Unwrou gt 15 1.034 5 ä of Korea 999; Netherlands 
Semimanufactures cs 10 — All to West Germany. 
n: 
ed concentrate 33 41 cs Do. 
Metal including alloys, all forms 264 NA 
Zinc: 
Ore and concentrate 5,260 E 
Metal including alloys, unwrought .. — 270,700 26,815 15,974 Taiwan 4,973; West Germny 1,498. 
Other: 
Ores and concentrates - - - - — 49 nit 
Ashes and residues 873 106 poe West Germany 68; France 38. 
Base metals including alloys, all forms 1,818 2,505 um West Germany 1,835; France 381. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
8 Corundum, emery, pumice, 
. value, thousands $3 $20 $20 
Dust and powder of precion ane and semi- 
precious stones including diamond 
do____ 18146 $134 $26 France $83; West Germany $14. 
Grinding and polishing wheels and 
do p E E EE do- $1,428 E 
8 FP eee EUER DEMEURE TUN 385.208 NA 


See footnotes at end of table. 
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Table 2.—Zaire: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodity 1985 1986 : 
cate Other (principal) 


INDUSTRIAL MINERALS —Continued 


Diamond: 

Gem, not set or strung 

thousand carata.. _ *6,479 *10,670 586 Belgium- Luxembourg 10,048. 

Industrial stones do... 44,546 43,090 198 Belgium-Luxembourg 2,152; Spain 

Dust and powder - -- ----- do— 1,511 1,342 394 Japan 948. 
Diatomite and other infusorial earth .. .. — 15 ae 
Meerschaum, amber, jt(trt ~~~ -— 1 diis 
Precious and semiprecious stones other 

than diamond: 

Natural value, thousand $452 $882 $1 Long $589; West Germany 

Synthetic do.. $7 TN 
Stone, sand and grave: Dimension stone, 

crude and partly worked (8) 195 — All to Italy. 

Other: Cru lee 2 BUR 

MINERAL FUELS AND RELATED 

MATERIALS 

Petroleum: 

Crude. thousand 42-gallon barrels. — 12,561 11,637 8,382 e 2,296; Nether- 

an ; 
Refinery products: 
Mineral jelly and wax 
42-gallon barrels. — 32 ae 
Residual fuel oil do— NA 96 89 Belgium-Luxembourg 7. 


Revised. NA Not available. 

1Table prepared by Virginia A. Woodson. Owing to a lack of available official trade data published by Zaire, this table 
should not be taken as a complete presentation of this country's mineral exports. These data have been compiled from 
trade statistics of individual trading partners unless otherwise specified. 

*Conjoncture Economique (printed in Belgium). 

3May include waste and sweepings and other precious metals. 

*Incomplete total; excludes imports expressed in value only. 

5Unreported quantity valued at $44,000. 


Table 3.—Zaire: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
ý United Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides --------- 24 143 — United Kingdom 140. 
Metal including alloys: 
Unwroughhjhtt ----- 1 3 
Semimanufactures .- 1.137 984 1 Netherlands 358; Belgium- 


Luxembourg 208; ada 196. 


Eu 99 261 ve Taiwan 210; Belgium-Luxembourg 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands UNE $4 ae All from Belgium-Luxembourg. 
Iron and steel: Metal: 
ScraD o 8 10 E 
Pig iron, cast iron, related mate- 
HBlá 3-22 41 2 MUN All from France. 
Ferroalloys: 
Ferromanganees .— 10 1 oe Do. 
Ferrosilicon ~- ----------- zie 5 -— All from Belgium-Luxembourg. 
Unspecified -~ ------------ 39 42 eke France 37; Belgium-Luxembourg 5. 
Steel, primary form 3 T 


See footnotes at end of table. 
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Table 3.—Zaire: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
i ne Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures: 
Bent rods, angles, shapes, sec- 
J T0 11.712 1,485 1 ium-Luxembourg 5,437; Italy 
762; France 475. 
Universals, plates, sheets 18,285 13,807 -- Ja c ,809; Belgium-Luxembourg 
West Germany 1,958. 
Hoop and strip 1,875 1,228 ic Belgium Luxembourg 5613 West Ger- 
many 
ied and accessories 1,906 10,491 --— Belgium-Luxembourg 10,479. 
)) 8 865 570 Belgium- Luxembourg 507 ; ae 30 
Tubes, pipes, fittings |... -- 14,222 5,018 13 West Germany 1,284; 
Luxembourg 1, 191 Ja apan 97 
Castings and forgings, rough .. — — 3,120 1,182 m Belgium-Luxembourg 519; Italy 500. 
Oxides dc d K LEM LE 37 18 --  Belgium-Luxembourg 14; France 4. 
Metal ine uang alloys: 
Unwrought_ ------------- 1,154 118 Sa perenne Luxembourg 93; West Ger- 
many 21. 
Semimanufactures 2 5 -- All from Belgium- Luxembourg. 
5 Ore and concentrate, à 
Nickel: Metal including alloys: | m 
Unwrought ---------------- 4 ae 
mimanufactures 1 3 ET B 2; Switzerland 
Platinum group metals: Metals includ- l 
ing alloys, unwrought and partly 
„ value, thousands $29 $13 -- United Kingdom $7; France $3. 
Silver: including alloys, unwrought 
and y wroughhlt do- $1,439 $542 FONS EU aa $299; Yugo- 
| via $221. 
Tin: Metal including alloys: 
Unwrought ___...--.------- 1 5 -- Be ee 2: United 
T 55 858 E 2 -- All from Belgium-Luxembourg. 
Ore and concentrate 5 20 — All from Netherlands. 
8 86 48 --  Belgium-Luxembourg 25; France 20. 
c: : 
ETUR EROR te a eet 7 8 — All from France. 
Meta l including alloys, semimanu- 
1 DN 6 12 "PE Demum Luxembourg 4; France 4; 
y 4. 
Other: Ores and concentrates ....... 20 25 — Netherlands 20; Italy 5. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
OC eo ee eee = 7 MS Hong Kong 5; Belgium-Luxembourg 
Artificial: l 
Corundum -~ ------------ 4 TN 
Silicon carbide 
B r value, Nr » $3 ies 
ing and polishing wheels an 
JJ) ĩ ⁵ 88 90 81 -- Italy 40; Beglium-Luxembourg 31. 
Aden td oe MEER. 210 198 — Canada 174, Italy 24. 
Barite and w witherite Ee cu ua 1,305 400 -- All from Netherlands. 
ON md S E 3,614 1,222 --  Belgium-Luxembourg 1,146; Italy 30. 
JJ ĩð»W ðͤ CC 164 60 — All from Belgium-Luxembourg. 
Clays, crude: 
ntonite ________._----.-- 210 23 — All from Netherlands. 
otte earth. nnn a 180 _. All from Italy. 
I!! 7 18 c Belgium Luxembourg 9; Italy 9. 
nspecified ~- — - - - ~- --------- 59 208 -— Italy 191; Japan 17. 
Cryo and chiolite - - - — —- -- - - - --—- 1 Ji 
Diamond: 
Gem, not set or strung.. - carats - (3) 14,841 _. All from Belgium-Luxembourg. 
Industrial stones 
value, thousands $52 zt 


See footnotes at end of table. 
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Table 3.—Zaire: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á gaita Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diatomite and other infusorial earth .. .. . 911 355 -- France 348. 
Feldspar, fluospar, coe materials 15 EM 
Fertilizer materi 
Crude, n. e. 301 13 -- All from Belgium-Luxembourg. 
Manufactured: 
Ammon ia 52 89 oes piene 41; Belgium-Luxem- 
Nitrogenounss ~~~ 11,808 5,906 SS Japan Li 869; West Germany 3,032. 
Phosphatic -~ --- --------—-- 857 228 2a from Belgium-Luxembou 
Potassic_ - - - - - - -- - -- ---- 101 812 xd 1 Germany 613; Belgium ieee 
Unspecified and mixed 1,030 8,517 us Japan 4,156 155; UE 
Graphite, naturaallll v un 3 -. All from Be um-Luxembourg. 
8 and plasterr 178 5,902 -— Spain 5,600; ce 225. 
J C 1,508 1 817 En Be ium 1 1,783; United 
om 30. 
Magnesium compounds: 
agnesite, rule ê) 8 _. Belgium-Luxembourg 7; Italy 1. 
Others ee eee om on eodeni ss 441 181 es bes N 100; Belgium-Luxem- 
urg 
va 8 including splittings and 
77%; 8 4 3 _. All from Netherlands. 
N crüde cascon ee 50 4 -- All from Belgium-Luxembourg. 
aE rien mineral: Iron oxides and 
ydroxides, processed 18 8 ae Do. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $48 $3 ME 
Salt and brine 145 130 T Belgium un MAC eat 118; United 
Sodium compounds, n.e.s.: Carbonate, 
manufactured 1,889 2,208 — West Germany 1,200; France 1,002. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 91 83 oe Italy fi 61; Italy 15. 
Worked - - —- ------------- 714 442 ore 16; Portugal 157. 
Gravel and crushed rock 381 28 tee 
Quartz and quartzite - —- - - - - - -— — 27 FE All foe N Netherlands 
pone other than metal- bearing 485 35 -- Belgium-Luxembourg 25; France 10. 
ur: 
Elemental: 
Crude including native and by- 
product. - -—------------ 283 117 VN ies Mer aad 93; Belgium-Luxem- 
u : 
Colloidal, precipated, sublimed _ — 3 =% 
Sulfuric acid - - ------------- 180 346 64 Begim enone 170; Nether- 
ands 
ecu steatite, soapstone, pyrophyllite 406 289 8 France 270; Spain 7. 
er: 
Crude. o ooo ee eee ee 441 140 = noe Vermany 100; Belgium-Luxem- 
urg 39. 
Slag and dross, not metal-bearing .. .. — 65 180 -- All from Belgium-Luxembourg. 
MINERAL FUELS AND RELATED 
MATERIALS | 
Asphalt and bitumen, natural 4 180 164 Belgium-Luxembourg 12. 
Carbon Black 2-242625 680 23 — United Kingdom 22. 
Anthracite and bituminous. — — — — — 12 —- 
Briquets of anthracite and bituminous 
GOAL. uu re he ee Ld ees 126 TIR 
Lignite including briquetss 10 te 
Coke and semicoke- - - „ 1,002 2 -— All from Belgium-Luxembourg. 
Peat including briquets and litter 9 24 zu Do. 


See footnotes at end of table. 
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Table 3.—Zaire: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 

Crude. thousand 42-gallon barrels. — 730 

Refinery products: 
Gasoline, motor do— 170 
Mineral jelly and wax do- 2 
Kerosene and jet fuel do... 24 
Distillate fuel oil do- 26 
Lubricants |... ...- do- 32 
Residual fuel oil do... 4437 
Asphalt "NS (5) 
Bitumen and other residues 

do- 16 
Bituminous mixtures do- 23 
Petroleum coe do— -- (5) 
NA Not available. 


iTable prepared by Virginia A. Woodson. 


Sources, 1986 
1986 : 
See Other (principal) 
NA 
13 ao Netherlands t; 7; Belgium-Luxembourg 
4 — France 1; West Germany 1. 
545 -- All from Spain. 
111 -— Spain 108. 
20 (3) Belgium- Luxembourg 13; France 2. 
1 -— All from Spain. 
6 -- Spain 4; Belgium-Luxembourg 2. 
4 xm Belgium -Luxembourg 2; Spain 1. 


to a lack of available official trade data published by Zaire, this table 


should not be taken as a complete e ep of this country's Mineral imports. These data have been compiled from 


trade statistics of individual t 
?Unreported quantity valued at $433,000. 
Unreported quantity valued at $50,000 
*Conjoncture Economique (printed in Belgium). 
5Lees than 1/2 unit. 


trading partners unless otherwise specified 


COMMODITY REVIEW 


METALS 


Cobalt.—Zaire was the largest producer 
of cobalt in the world, with about 5096 of 
total production, all as a byproduct of cop- 
per. Exports in 1987 were estimated at 
about 10,000 tons, compared with just over 
11,000 tons produced. Kolwezi and Likasi 
were the main cobalt production centers. 
Average ore grade was about 0.35% cobalt. 
Based on the mining and milling of more 
than 17 million tons of ore annually, ap- 
proximately 30,000 tons of cobalt was con- 
tained in concentrates produced from this 
ore. Because of the nature of the ore and 
emphasis upon the primary product, copper, 
recovery of cobalt has averaged only about 
8596. 

Copper.—Gécamines, with a labor force 
of about 36,000, was the largest company in 
Zaire, and Zaire was the fifth largest pro- 
ducer of mine copper in the world. About 
80% of copper exports have been to Europe, 
with processing and refining of blister cop- 
per being done in Belgium. Gécamines min- 
ing and mineral processing facilities were in 
the Shaba Region near the Zambian border 
and were spread through the towns of 
Kolwezi, Likasi, Lubumbashi. About 80% of 
copper production was from the western 
group of mines, with continued develop- 


ment of the Kov Mine and expansion of the 
Dikuluwe Mine, both open pits. Trolley- 
assist equipment for electric haulage trucks 
was installed at the Dikuluwe Mine and 
also was being installed at the Kov Mine to 
take advantage of the abundant electric 
power, to speed the transport of ore, and to 
lessen the consumption of diesel fuel in the 
mining sector. Output from the Kov Mine 
was behind target, and Gécamines contin- 
ued to be faced with pressure to supply ore 
to the concentrators. However, copper oxide 
ore has graded up to 12% copper, with the 
grade of ore to the main mills averaging 4% 
copper. Gécamines let a contract to a South 
African firm for five new 170-ton off- 
highway trucks and six used trucks, valued 
at $10 million. The trucks would be used at 
Kolwezi. 

A 5-year program for a new plant and 
equipment costing about $750 million was 
planned. Gécamines self-financing would 
provide for 59% of the total cost, and the 
remainder would be supplied by the World 
Bank, 16%; the ADB, 9%; the European 
Investment Bank, 7%; and others, including 
bilateral donors, 7%. A major portion of 
these funds would be spent on expanding 
copper-refining capacity at Luilu. The use of 
column flotation was expected to yield 
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about 25,000 tons of copper annually. De- 
spite the modernization of facilities, costs 
were expected to increase as the stripping 
ratio of waste to ore increases with the 
deepening of the open pit mines. 

Gécamines once again became the sole 
producer of primary copper in Zaire in 
April, when the Société de Développement 
Industriel et Miniére du Zaire (Sodimiza), 
100% Government owned, was incorporated 
into Gécamines. Sodimiza’s copper concen- 
trates were being shipped to the Mufulira 
smelter and refinery in Zambia for process- 
ing, but they probably would be smelted at 
Lubumbashi once the smelter there was 
refurbished. Output from Sodimiza was 
about 33,000 tons of copper contained in 
concentrates. 

Gécamines undertook feasibility stud- 
ies on open pit mining of the Tenke-Fun- 
gurume deposit, about 75 kilometers east of 
Kolwezi. Location of milling facilities has 
not been indicated, although some process- 
ing may be done in the central group to 
maintain employment in that region. 

Gold.—Work on developing the D7 Kanga 
gold deposit of Office des Mines d’Or de 
Kilo-Moto (Okimo) was to proceed with 
construction of a $1.5 million access road to 
the site. Funds for the road were provided 
by the ADB, although Okimo had yet to sign 
the contract for work to begin. A geological 
survey and a feasibility study were to be 
completed before Andrade Gutierrez of Bra- 
zil would commence a search for additional 
funding. Total estimated cost was about 
$110 million, and production was to be 
about 200,000 troy ounces of gold per year. 

Manganese.—The sale of 150,000 tons of 
stockpiled manganese to Marc Rich, a com- 
modity trader, was blocked by the Govern- 
ment following charges of mismanagement 
of Entreprise Miniére de Kisenge Manga- 
nese (EMK) finances. EMK was a Govern- 
ment-owned company responsible for the 
manganese mines and plant near Kisenge. 
Earlier sales of 216,000 tons hinged on an 
unsuccessful transport scheme to move the 
ore via Sakania on the border with Zambia. 
Transport costs were too high, particularly 
in view of the competition with copper for 
available transport services. 


INDUSTRIAL MINERALS 


Diamond.—The Société Miniére de Bak- 
wanga (MIBA) planned to expand annual 
production of diamonds during the 1987-91 
5-year plan, with output reaching 9.5 mil- 
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lion carats in 1991, compared with 8.2 
million carats in 1987. The increase was 
expected primarily from higher production 
from dredging operations. Recovery of dia- 
mond from reprocessed tailings declined. 
MIBA was the only licensed producer of 
diamond, operating its own concession area. 
The remaining output, more than 11 mil- 
lion carats, was by individuals and family 
operations who did not require licenses or 
permits to exploit diamond in nonconcess- 
ion areas of MIBA. 

Sulfur.—Sulfur was produced as a by- 
product of copper and cobalt mining, and 
was used locally for the production of sulfu- 
ric acid for the mining sector. Sulfur and 
sulfuric acid were also imported. 


MINERAL FUELS 


Electricity for mining operations in the 
Shaba Region and for Gécamines in particu- 
lar was based on hydropower, both from 
local power stations and via the 1,800- 
kilometer Inga-Shaba power line from pow- 
er stations on the Zaire River west of 
Kinshasa. The Inga-Shaba line had not been 
entirely reliable, although it supplied about 
40% of the Shaba Region's power needs. 

An agreement was ratified with the Cen- 
tral African Republic for the construction of 
a dam at Mobayi-Mbongo on the Ubangi 
River for the generation of hydroelectricity. 

More than $100 million was spent by the 
National Electricity Co. on overhauling hy- 
droelectric plants and on increasing the 
utilization rate of currently installed power 
of the Inga-Shaba hydroelectric complex on 
the Zaire River. Both Kinshasa and the 
nearby Lower Zaire region would benefit 
from the development. 

Crude petroleum reserves were about 112 
million barrels, and production was esti- 
mated at 11.6 million barrels per year 
from over 100 wells. 

Amoco Oil Co. and the Government of 
Zaire reached agreement in June for pro- 
duction of oil in Lake Tanganyika. Petrofi- 
na of Belgium intended to spend $20 million 
on oil exploration in the lake region. Agree- 
ment was also reached between Chevron 
International Oil Co. and the Société Zairo- 
Italienne de Raffinage for the supply and 
refining of crude oil at the Muanda refinery 
over the 12-month period ending April 1989. 


I Physical scientist, Division of International Minerals. 

Where necessary, values have been converted from 
zaires (2) to U.S. dollars at the rate of Z123.578 = US$1.00 
or 


The Mineral Industry of 
Zambia 


By Thomas O. Glover! 


Copper and byproduct cobalt production 
continued to dominate the Zambian mining 
industry in 1987. Their combined value 
amounted to $925.8 million, which repre- 
sented 87.8% of the total value of all miner- 
als produced during the year. The value of 
other minerals produced that were of im- 
portance to the Zambian economy was em- 
erald, $32.6 million; cement, $19.4 million; 
zinc, $18.6 million; lime, $16.4 million; and 
coal $18.1 million. The combined value of 
these five commodities was $100.1 million 
or 9.5% of the total mineral production 
value. Zambia was the world’s fifth largest 
producer of copper and the second largest 
producer of cobalt. 

The economic situation in Zambia grew 
progressively worse in 1987. After several 
years of declining economic conditions in 
Zambia, it became necessary to seek assist- 
ance from the International Monetary Fund 
(IMF). Zambia had to agree to tough eco- 
. nomic measures before financial help could 
be made available by the IMF. The meas- 
ures included cuts in civil service, decon- 
trol of interest rates, elimination of price 
subsidies, and bolstering of agricultural 
prices to the preducers. In addition, a week- 
ly auction was conducted on $9 million of 
foreign exchange. The austere measures 
were put in place in 1986 and continued 
through 1987. The price of food in Zambia 
rose so high in late 1986 that food riots 
occurred in Kitwe. Food riots broke out 
again in mid-May in the Copperbelt. In 
June, Zambia broke off all negotiations 
with the IMF. The International Bank for 
Reconstruction and Development (World 


Bank) suspended all disbursement of new 
funds owing to the nonservicing of previous 
World Bank loans. Zambia's foreign ex- 
change auction had reduced the value of 1 
kwacha from $0.455 in October 1985 to 
$0.067 in January 1987. The value of the 
kwacha fell so low that Zambia canceled 
the auction in January. The value of the 
kwacha was set by Zambia to fluctuate 
between $0.080 and $0.111 on February 2, 
1987. 

Owing to Zambia’s financial problems, 
the IMF renegotiated a new foreign ex- 
change auction system that commenced 
March 28, 1987. In two successive weekly 
auctions, the value dropped from $0.066 to 
$0.053 per kwacha on April 11, 1987. Zam- 
bia canceled the weekly foreign exchange 
auction on May 1, 1987, for the second time 
in a 3-month period. Zambia revalued the 
kwacha at $0.125. Zambia's external debt 
totaled $5.8 billion including $600 million in 
arrears on medium- and long-term debts, 
when it broke off negotiations with the 
IMF. Zambia's new Economic Recovery Pro- 
gram, announced August 14, 1987, called for 
debt servicing of external debt to be consid- 
ered only after the necessary foreign ex- 
change requirements for the copper indus- 
try, the national airlines, and the costs of 
imported fuel and fertilizers were met. Af- 
ter these needs were taken from the total 
export earnings, only 10% of the remaining 
earnings would be allocated to debt servic- 
ing. Previously, Zambia had to pay 95% of 
its foreign exchange export earnings to 
service its large external debt. 
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PRODUCTION AND TRADE 


Zambia’s production of refined copper 
metal increased 4.9% more than that of 
1986, while the production of refined cobalt 
metal increased 3.1% more than that of 
1986. Copper ore milled in fiscal year 1987 
(April 1, 1986, to March 31, 1987) increased 
by 2.8% from that of fiscal year 1986 (April 
1, 1985, to March 31, 1986), although the 
grade of ore decreased slightly. In 1987, 
Zambia Consolidated Copper Mines Ltd. 
(ZCCM) production came from 10 under- 
ground mines and 3 open pits at the compa- 
ny’s 5 producing divisions. 

ZCCM has undertaken a comprehensive 
production and investment program to ra- 
tionalize its mining activities. Owing to 
ZCCM’s rehabilitation program, the compa- 
ny achieved a real growth in revenues of 
1.3% in 1987 compared with a 5.0% decline 
in 1986. Copper production recorded its first 
increase in 5 years. ZCCM received a reduc- 
tion in mineral export tax from 13% to 11% 


during 1987 and had its mineral tax abolish- 
ed entirely. The 2% reduction in export tax 
alone amounted to $18.5 million. 

ZCCM was exporting metal shipments 
through three separate ports in 1987.* The 
Port of East London in the Republic of 
South Africa was used for 40,867 tons (9%), 
the Beira Port in Mozambique was used for 
35,733 tons (7%), and the Dar es Salaam 
Port in Tanzania was used for 405,643 tons 
(84%). This represents a shift in trade 
routes since 1985 when most copper exports 
were shipped via the Republic of South 
Africa ports. Zambia's value of metal ex- 
ports in 1987 accounted for 91.5% of the 
country's total value of mineral production. 

Zambia received several millions of dol- 
lars in grants and low-interest loans for 
maintaining the Tazara railway line from 
Zambia to the Dar es Salaam Port in Tan- 
zania during 1987. 


Table 1.—Zambia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Cobalt: 
Mine output, Co content of ore concentrate 
Métal. nui rc eu 
Copper: 
ine output 


Total content of ore 
Recoverable content of concentrate? _______ 
Leaching (electrowon including that in 


recoverable content)? ____________ 

Metal: 
Blister and anodes, Cu content? WW 
Refined? ________________________ 
Gold* 5 sau ee iS tae troy ounces 


Mine output, Pb content of ore 
Metal, smelter and refined) 
Selenium, recoverable content of: 


Refinery muds _______________ kilograms.. _ 
Elemental, refined locally? |... _ do... 
Silver sr eee thousand troy ounces. . 
Tin concentrate, gross weight |... 
Zinc: 
Mine output, Zn content of ore _____________ 
Metal, smelter plus electrolytic -- - _ 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 
Clays, building, not further specified __ _ _ _ _ do... 
Welds parce) nueces ince re 
Semen kilogram 
ethyst — ——- -—------------—— i 8 _ 
Emerald. JJ Pp Ere ANDORRE: Oo... 
thousand tons 


Lime, hydraulic and quicklime 
Nitrogen: N content of ammonia ______________ 
Sand, constructiollWMMWMkk!k!k!᷑-k 


See footnotes at end of table. 


1983 1984 1985 1986” 19875 
3,199 4,620 $5,800 5,770 $5,950 
2,401 3,472 4,359 4,344 4,479 

668,688 608,092 614,230 529,421 2529, 000 

540,961 532,679 458, 573 461,879 463, 000 

134,377 125,909 103,910 139,307 *140,000 

525,000 482,300 1463, 200 486,000 486,000 

521,871 479,446 460,437 483,040 483,000 

10,160 12,185 1,909 1,865 11,253 

115 995 984 631 910 
25,865 18,124 15,021 14,851 14,516 
14,572 8,825 8,873 6,648 7,979 

2 642,752 33,650 37.790 29, 870 42, 650 

22, 051 17.355 19,490 15,405 22, 150 

933 795 607 861 961 

22 4 22 3 24 

55,163 41,128 31,956 33,017 35,443 

37,882 29,177 22,766 22,493 21,025 

155 (8) 316 334 375 

9 209 2 4 3 

226 184 185 214 45 

38,799 24,827 19,612 6,991 3,757 
17 23 115 413 992 

193 232 256 243 235 
27,800 27,900 17,600 124,494 21,215 

182,752 52,513 38,978 83,593 27,614 
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Table 1.—Zambia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 1985 1986P 1987P 


INDUSTRIAL MINERALS —Continued 


Stone: | 
Limes tone thousand tons 511 918 702 705 120 
e a E 0. 10 17 18 19 22 
Miscellaneous (buildings) 193,625 12,141 108,251 183,804 129,977 
Sulfur, elemental basis (produced as sulfuric acid): 
From pyr ite 25,518 18,172 28,288 19,187 45,447 
From copper ores®_ . _ _ _ ROE Ry Bane ' 19,525 19,000 79,008 14,000 74,000 
EPI ³¹ꝛmAA¹¹ A a d nie 105,038 97,172 107,296 93,187 119,447 
JJ ⁰ ¹ 2 Pe ae 1,313 367 9,529 266 258 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous. — - - --------- thousand tons 453 510 471 557 463 
Petroleum refinery products: | 
Gasoline thousand 42-gallon barrels. — NA NA 1,016 870 NA 
err nee me do... NA NA . 850 294 NA 
Koene dcus eem do— -— NA NA 217 198 NA 
Distillate fuel oil „ do NA NA 1,706 1,603 NA 
Residual fuel oil |... do NA NA 768 677 NA 
JV K ĩͤ ERE ES N do... NA NA 60 51 NA 
Refinery fuel and losses do NA NA 240 258 NA 
rr! emi do... NA NA 4,857 8,951 NA 


*Estimated. Preliminary. "Revised. NA Not available. 

1Table includes data available through June 21, 1987. 

?Data are for fiscal year ending Apr. 1 of that stated. 

*Includes leach cathodes. 

primarily contained in blister copper and refinery muds. 

5For all practical purposes, Zambian output of crude lead and refined lead are regarded as equal; the latter is reported, 
and inasmuch as no impure lead is marketable, no attempt has been made to estimate the trivial difference between the 
two stages of processing. | 

*Selenium output for fiscal year ending Mar. 31, includes elemental selenium recovered from exported refinery muds 
by overseas refiners amounting to 20,701 kilograms in 1983. 

"Refined silver and silver contained in blister copper and refinery muds. 

5Less than 1/2 unit. 


Table 2.—Zambia: Copper production and ore reserves of Zambia Consolidated Copper 


Mines Ltd., by mine! 
Ore milled and treated Ore reserves 
Copper 
eight Co ‘able in ight Co 
Mine weight pper ein weig pper 
(thousan grade copper (thousan grad ( 3 
metric (percent) concen- metric (percent) N 
tons) trate tons) 
(percent) 
Baluba? -_-----------------—— 2,533 1.55 99.78 46,680 2.50 0.16 
Chambishi?___________________ 1,612 1.63 94.46 29.047 2.70 = 
Chibuluma? __________________ 586 2.44 96.11 8,902 3.24 19 
Kansanshi |... ~~~ M Ser MEN 4,218 2.97 mcm 
Konkola? ... . ......-------- 1,572 2.94 83.51 48,148 3.87 .07 
Luanshyaa 2L ccs o o 2- 2,444 1.35 96.97 88.133 2.46 US 
Mufuns ee eee 4,044 2.02 92.58 80,791 8.18 ie 
Nchanga" "cand ned mese Ret 9,300 2.63 62.18 114,619 3.68 53 
e tte Sai ——— 9,557 1.35 93.37 100,643 2.37 .14 
Total or average 25, 648 2.08 82.44 471,241 3.03 27 
Data shown are for fiscal year Apr. 1, 1986, through Mar. 31, 1987. 
Underground. 
Open pit. 


Source: Zambia Consolidated Copper Mines Ltd. 1987 Annual Report. 
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COMMODITY REVIEW 


METALS 


Copper, Cobalt, Byproduct Gold, Seleni- 
um, and Silver.—ZCCM treated approx- 
imately 24.7 million tons of ore in 1987 
yielding about 461,880 tons of copper metal. 
Ore reserves, as published in ZCCM's 1987 
annual report for the year ending March 31, 
were estimated at 14.28 million tons of 
contained copper and about 1.27 million 
tons of contained cobalt. Production of co- 
balt in 1987 increased slightly. 

The Nchanga Div. was ZCCM's largest 
copper-producing division. The operation 
was made up of the gigantic Nchanga open 
pit, plus smaller pits, and three under- 
ground mines at Nchanga, Chambishi, and 
Konkola. Ores from these operations were 
treated at the Nchanga, Chambishi, and 
Konkola concentrating plants. The concen- 
trates were then processed at various ZCCM 
leach plants and smelters located within 
the Copperbelt. 

The Nchanga Div. tailings leach plant, 
commissioned in 1986, had many technical 
operational problems throughout the year. 
The plant treated only 37,395 tons of tail- 
ings per day, operating at a 75% plant 
capacity. Copper recovery from the tailings 
amounted to only about 1.2%. The Nchanga 
Div. surface exploration operations consist- 
ed of drilling at the Nchanga open pit and 
the Chambishi underground mine. At 
Nchanga open pit, a geotechnical evalua- 
tion on the north face of the pit was con- 
ducted for the purpose of optimizing the 
design of the pit. At Chambishi, the drilling 
program to evaluate the resources below 
the main ore body reserve was completed 
with favorable results. Underground explo- 
ration was conducted at the Nchanga and 
Konkola Mines. At the Nchanga Mine, a 
combination of drilling techniques was used 
to further delineate the ore body. The 
Konkola Mine completed a dewatering tun- 
nel during the year. A total of 9.3 million 
tons of ore averaging 2.63% copper was 
produced by the Nchanga Mines. Nchanga's 
open pit produced 5,892,000 tons, while 
the Nchanga underground mine produced 
3,408,000 tons. In addition, 188,000 tons of 
cobalt ore came from the open pit at an 
average grade of 0.69% cobalt. 

At the Nchanga underground mine, 
ZCCM reported that the secondary mine 


development achieved the desired target; 
however, the primary mine development | 
fell below the target owing to a shortage of 
trained personnel. At the Chambishi under- 
ground mine, 1,612,000 tons of ore was 
mined with an average grade of 1.63% 
copper. The grade continued to improve 
owing to the successful program of waste 
segregation. As part of ZCCM's rationaliza- 
tion program, the Chambishi Mine ceased 
production in August, after the existing 
fully developed reserves were depleted. On- 
ly the mine and concentrator were closed, 
with the cobalt plant still operating. 

At the Konkola underground mine, 
1,572,000 tons of ore was mined grading 
2.94% copper. The No. 3 shaft was closed in 
late July to all hoisting of ore at the 
Konkola Mine. The average volume of wa- 
ter pumped from the Konkola Mine on a 24- 
hour basis was 66,670 gallons per minute, 
making it one of the world's wettest mines. 
The divisions concentrator capacity was 
reduced considerably in September after 
Chambishi's concentrator was shut down. 
Their tankhouses and high-grade leach 
plant production were lower than scheduled 
owing to below-par feed for the operations. 
At the Nchanga open pit, 16 additional 
haulage trucks were changed over to the 
trolley-assist system. The project has been 
ongoing for a few years to save diesel fuel 
and to shorten the transportation time out 
of the pits. At the end of March, the 
Nchanga Div. had a labor force of more 
than 16,000. 

The Mufulira Div. copper production 
came from one of the world's largest under- 
ground copper mines, which included sur- 
face concentrating, smelting, and refining 
operations. The mine produced more than 4 
million tons of ore that graded slightly over 
2% copper. Both quantity of ore and copper 
production were greater than expected; 
however, mine production was constrained 
by equipment unavailability at several lev- 
els. At the Mufulira smelter, new anode 
copper production exceeded expectations. 
Beside processing ZCCM material, the 
smelter processed Zairean concentrates 
from the Musoshi and Kinsenda Mines for 
Roan Selection Trust (RST) Resources Inc. 
that amounted to 22,970 tons of cathode 
equivalent. The Mufulira refinery also 
processed Zairean cathode equivalent, a 
smelter product, into 26,211 tons of fin- 
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ished cathode for RST. At the end of March, 
the Mufulira Div. had a labor force of more 
than 8,200. 

The Nkana Div. copper and cobalt pro- 
duction came from three sections of the 
Nkana Mine: Mindola, Central Shaft, and 
the South Ore body, and from the Chibulu- 
ma West underground mine. The division 
was served by two concentrators and the 
Nkana smelter and refinery. The three 
Nkana Mine sections produced more than 
3.5 million tons that graded slightly over 
1.3% copper. Chibuluma produced more 
than 500,000 tons of ore that graded slightly 
over 2.4%. The concentration of cobalt in 
the Nkana copper ore graded 0.10%, where- 
as Chibuluma ore graded 0.13% cobalt. 
Nkana’s cobalt plant treated mainly low- 
grade concentrates from all three producing 
Nkana sites in the division, plus concen- 
trates from Chibuluma. The Nkana Div. 
produced 2,810 tons of cobalt. At the end of 
March, the Nkana Div. had a labor force of 
nearly 14,000. 

The Luanshya Div. copper and cobalt 


production came from the Luanshya and 


Baluba underground mines. The Luanshya 
Mine preduced only copper, whereas the 
Baluba Mine produced both copper and 
cobalt. The two mines together produced 
slightly less than 5 million tons of ore 
during 1987. Luanshya's ore graded 1.35% 
copper, whereas Baluba ore graded 1.55% 
copper plus 0.12% cobalt. The metallurgical 
plant consisted of the Luanshya and Baluba 
concentrators that operated separately de- 
signed processing systems for each mine. 
The Luanshya smelter was put on a standby 
basis in June 1986. The Luanshya Div. 
concentrates were treated at either the 
Mufulira or Nkana smelters after June 
1986. Cobalt concentrates from the Baluba 
Mine were processed at either the Cham- 
bishi or Nkana cobalt plants. The Ndola 
copper refinery, operated by the division, 
was put on a standby operating basis in 
January 1987, while the precious metals 
plant continued to treat refinery anode 
slime for all ZCCM operations. The Ndola 
precious metals plant produced 848,683 troy 
ounces of silver, 86,164 troy ounces of gold, 
and 22,150 kilograms of selenium in the 
fiscal year ending March 31, 1987. By the 
end of March 1987, the Luanshya Div. had a 
labor force of nearly 9,000. 

Lead, Zinc, and Byproduct Silver.— 
ZCCM's Kabwe Div. operated two mines, 
one at Kabwe and the other at Nampundwe. 
The Kabwe Mine produces lead and zinc, 
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whereas the Nampundwe Mine produces a 
copper-pyrite ore. The Kabwe Mine pro- 
duces silver as a byproduct of its lead-zinc 
operation. The Kabwe Mine in fiscal year 
ending March 31, 1987, hoisted more than 
114,000 tons of ore that graded 10.9% lead 
and 22.9% zinc. The Nampundwe Mine, 
during the same period of time, hoisted 
almost 200,000 tons of ore that graded 
11.3% sulfur and 0.4% copper. Stocks of 
sulfur-bearing concentrates totaled slightly 
more than 17,000 tons at the end of the 
fiscal year. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—Nitrogen Chemi- 
cals of Zambia worked to improve the yield 
of a number of its fertilizer plants at the 
Kafue complex south of Lusaka. The plan 
included work on the coal gasification unit 
and on the ammonia, nitric acid, and nitro- 
gen fertilizer production units. Design ca- 
pacities at Kafue were 79,000 tons per year 
of ammonia, 127,000 tons per year of nitric 
acid, 45,000 tons per year of ammonium 
nitrate, 11,000 tons per year of ammonium 
sulfate, and 142,000 tons per year of 
nitrogen-phosphorus-potassium (NPK) fer- 
tilizers. The modernization of the plants 
was scheduled to be completed in 2 years. 

Gemstones (Amethyst, Aquamarine, and 
Emerald).—The production of amethyst in 
Zambia fell by nearly one-half compared 
with that of 1986. Even though an agree- 
ment was reached between the Government 
of Zambia and the Lonrho Group in 1986 
concerning amethyst mining, no actual 
mining operations were commenced until 
late in 1987. The new mining operation was 
called Kariba Minerals and its marketing 
arm was called Kariba Amethyst Market- 
ing. A potential market of $2 million per 
year exists for the amethyst. The mining of 
small deposits of aquamarine continued in 
the Lundazi District of Zambia. 

Emerald mining and marketing showed 
strong positive results in 1987. Production 
of emeralds increased 14096, with the value 
increasing from $770,000 in 1986 to $32.6 
million. For the first time, emeralds ranked 
third in value of minerals produced, behind 
copper and cobalt. A new firm, Zambia 
Emeralds Industry, commenced operation 
in September 1987 to cut and polish emer- 
alds at the old Ndola Copper Refinery. The 
firm, with initial capital of $600,000, was 
established between a Brazilian company 
and Zambia's Reserved Minerals Corp. 
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MINERAL FUELS 


Coal.—Production of coal at the Maamba 
Collieries decreased approximately 17% be- 
low that of 1986 to slightly more than 
463,000 tons valued at $13.1 million, which 
represented a 77% increase in value from 
that of 1986. The increase in value came as 
a result of changes in kwacha valuation and 
an increase in value per ton. The Maamba 
Collieries rehabilitation program was slat- 
ed for completion in 1989. 

Petroleum.— Exploration. —Two US. 
companies were exploring for oil in Zambia. 
Placid Oil Co. had three good exploration 
indications in Luangwa Valley, following 
commencement of exploration drilling oper- 
ations on September 14, 1987. Only one well 
was under way in 1987, although three 
exploratory wells were planned. Mobil Oil 
Corp. commenced exploration for oil in the 
Luano Valley. 

Refining.—Ndola’s Indeni refinery has 
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been exporting liquefied gas to Burundi, 
Malawi, Zaire, and Zambia. A byproduct 
bitumen was also exported to these coun- 
tries. | 

Pipeline.—Zambia had a fuel shortage in 
early 1987 owing to the suspension of pump- 
ing operations on the 1,063-mile Tazama 
pipeline. The pipeline commences at Dar es 
Salaam, Tanzania, and ends at the Ndola 
refinery. The operations had ceased because 
leakage became a major problem. An agree- 
ment was signed with two major Italian 
companies to rehabilitate the pipeline. The 
rehabilitation project was planned to com- 
mence by yearend. 


Physical scientist, Division of International Minerals. 
ere necessary, Zambian kwachas (K) have been 

converted to U.S. dollars at the rate of K1—US$0.12563; 
however, the reader is refe to the discussion early in 
this chapter on the fluctuation of exchange rates during 
the year. 

The Financial Gazette (Harare). Tonnages Shipped 
Through Ports. Oct. 9, 1987, p. 21. 


The Mineral Industry of 
Zimbabwe 


By Thomas O. Glover! 


Zimbabwe's economy was well developed 
and diversified with a highly developed 
infrastructure and a very competitive min- 
ing industry. The economy had shown defi- 
nite signs of recovery during the year. The 
country's inflation rate in 1987 was 15%. 

The value of mineral production for 1987 
was estimated at $512 million? a 1796 
increase. The value did not include down- 
Stream products such as ferrochromium, 
iron, and steel that earned the country a 
further $150.6 million, bringing the total 
value of mineral production for 1987 to 
$662.6 million. Local mining companies in- 
creased investments in their industry, thus 
assuring their future as a prime foreign 
exchange earner and a sound employment 
provider. The mineral industry accounted 
for approximately 40% of all foreign ex- 
change earned in 1987. 

Zimbabwe saw an increase in the number 
of foreign companies that were prospecting 
for minerals or had indicated the intent to 
do so in the near future. Companies from 
Australia, Canada, the Republic of South 
Africa, the United Kingdom, and the Unit- 
ed States have expressed a desire to enter 
into agreements on mineral prospecting 
with the Zimbabwean Government. During 
1987, 15 exclusive prospecting orders were 
issued compared with 6 in 1986. Incentives 
for greater investment allowances were con- 
templated by the Government as a means of 
encouraging new mining operations. 

The Government of Zimbabwe was inter- 
ested in expanding existing ferrochromium 
operations. During 1987, Zimbabwe Mining 
and Smelting Co. (ZIMASCO) was able to 
operate all six furnaces at its Kwekwe 
operation and had a seventh small furnace 
under construction. Two other major units 
were also under consideration at Kwekwe. 


All furnaces at Zimbabwe Alloys Ltd. (Zim- 
alloys) will have been commissioned by the 
end of 1988. Plans were under way at 
ZIMASCO to increase the production of 
high-carbon ferrochromium. The Govern- 
ment was also interested in exploiting 
platinum-group metals (PGM). Some appre- 
hension exists on exploitation of PGM in 
Zimbabwe owing to projected production 
increases in the Republic of South Africa. 
Although PGM operations would be eco- 
nomic by 1987 values, the increased produc- 
tion from the Republic of South Africa 
might make it difficult for Zimbabwe to be 
competitive on the world market. 

Mineral exploration activity during 1987 
was centered on old gold mines and their 
associated tailings dumps and on petroleum 
and uranium prospecting sites in the 
Zambezi Valley. The 1987 amendment to 
the Mines and Minerals Act allowed the 
Zimbabwean Government to repossess the 
mining block on which old tailings were not 
being reclaimed properly and to reissue 
permits to other interested parties or to 
transfer operation to Zimbabwe Mining De- 
velopment Corp. (ZMDC), the parastatal 
mining company. Uranium deposits were 
found near Mashumbi Pools in north- 
central Zimbabwe near the Zambian bord- 
er. The uranium exploration was conducted 
by Saarberg Interplan Uran GmbH of the 
Federal Republic of Germany. The quanti- 
ties and grades of the uranium reserves 
were reported as promising. There was no 
reported finding of petroleum during 1987. 

ZMDC conducted other exploration of 
diatomaceous earth, molybdenum, and rare- 
earth deposits. Deposits of high-grade cop- 
per were also sought near the Botswana 
border. Diamond prospects in the Midlands 
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were investigated by the Shabani and 
Mashaba Mines (Pvt.) Ltd. 

Prior to 1987, all governmental mining 
investments were held by either the ZMDC 
or the Industrial Development Corp. (IDC) 
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of Zimbabwe. In 1987, ZMDC was given 
responsibility for all mining investments, 
except for two mining-related subsidiaries 
still held by IDC. 


PRODUCTION AND TRADE 


Production of mineral commodities in 
Zimbabwe, in most instances, increased in 
1987. Gold, the most important mineral 
mined during 1987, was valued at $210.8 
million accounting for 32% of the total 
value of all exported minerals. In addition 
to newly mined gold, gold metal reserves of 
$46.4 million were also exported. Zimbabwe 
was the 12th largest producer of gold in the 
world; however, its production amounted to 
less than 1% of the total world production. 
Production of asbestos was valued at $59 
million. The values of chromium, copper, 
iron ore, nickel, and phosphates also in- 
creased during the year. 

There were considerable investments by 
the existing local mining companies in 
Zimbabwe during 1987. The size of their 
investments showed optimism regarding 
mining’s earnings in the coming years. A 
number of foreign companies were also 
prospecting in the country. Various indus- 
try groups argued that, in the interest of 
promoting mining growth, the Government 
of Zimbabwe should give greater invest- 
ment incentives to these companies. They 
also claimed that the main constraint on 
the mining industry’s economic contribu- 
tion has been inadequate Government al- 
lowances of foreign exchange to purchase 
maintenance parts and new equipment. 

Zimbabwe commenced building a new 
$4.5 million explosive manufacturing plant 
at Kwekwe in May 1987. The plant was 


owned by IDC (51%), Nitro Nobel (Sweden) 
(25%), and the Swedish Fund for Industrial 
Cooperation with Developing Countries 
(24%). The plant, scheduled for completion 
by March 1988, would produce 4,000 tons of 
explosives annually for the mining indus- 
try. 
Zimbabwe's Mines and Minerals Act was 
amended in 1987. One change provided that 
dumps on mining locations would have to be 
worked, if economically viable, and not 
simply held by claimholders. The new law 
provided the Ministry of Mines the authori- 
ty to investigate mine dumps to determine 
whether any dump that was idle could be 
economically worked. If so, the claim holder 
should be ordered to work the dump; and, in 
case of noncompliance, ordered forfeiture of 
the claim. Another provision of the amend- 
ments stated that only permanent residents 
or their appointed agents may take out 
prospecting licenses. 

Although, in local value, exports of com- 
modities increased 11% and imports in- 
creased 16% during the year, the Zimbab- 
wean dollar depreciated approximately 1396 
against the U.S. dollar, which left the real 
value of exports slightly lower for the year. 
During the year, Zimbabwe utilized the 
Beira railway and port for more imports 
and exports than in 1986. U.S. exports to 
Zimbabwe increased $219 million in 1987. 
The value of asbestos exported from Zim- 
babwe during 1987 was $59 million. 


Table 1.—Zimbabwe: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Bauxite, gross weight |... 
Antimony, mine output, metal content 
Beryllium: Beryl concentrate, gross weight |... 
Chromium: Chromite, gross weight — thousand tons 
Cobalt: 

Mine output, recoverable Co content 

Metal (including content of refinery sludges) — — — — — 
Columbium and tantalum: Tantalite concentrate: 


Gross weight -—-------------- ograms _ 
Cb content „ do- 
Ta content do- 
Mine output, Cu content |... LLL LLL lc 


See footnotes at end of table. 


1983 1984 1985 1986P 1987P 
23,145 22,126 20,877 24,284 ie 
143 194 175 = 
47 19 38 103 83 
431 477 536 533 570 
18 18 100 16 110 
73 78 92 76 110 
2,480 59,000 40, 000 33,000 31,000 
370 8,850 6,000 4,950 8,650 
870 20,650 14,000 11,550 6,600 
21,600 24,000 21,570 21,390 19,710 
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Table 1.—Zimbabwe: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1983 1984 1985 1986P 1987P 
METALS —Continued 
Copper —Continued 
Metal:? 
Smelter, primar) 21,600 23,000 20,670 20,500 19,000 
ery, primar 21,560 22,687 20,389 20,423 18,819 
Gold, mine output, Au content 
thousand troy ounces. . 453 478 472 478 473 
Iron and steel: i 
Iron ore: 
Gross weight . thousand tons 926 927 1,100 1,110 1,928 
Fe content do- 555 555 660 670 824 
Metal: 
Pig iroi occ aurei do... 584 400 674 644 575,000 
Ferroalloys: 
Ferromangan eee 2,085 1,845 2,044 2,000 S 
Ferrochromium.. -—- ------—------— 157,914 177,800 156,000 155,000 212,300 
Ferrosiliſoͤ nnn 27,542 42,482 53,527 50,000 21,192 
Toal uL i ie 187,541 222,121 21 1,571 207,000 233,492 
—— Steel, crude -------- thousand tons_ _ 672 891 465 490 515 
ickel: 
Mine output, Ni content!!! 12,020 12,150 11,116 10,370 12,820 
Metal, smelteerſ!ñi, 10,146 10,251 9,381 9,730 10,394 
Platinum-group metals: 
SUNUM. 32 2 troy ounces_ — 1,693 772 611 836 579 
, . do 2,895 1,222 965 1,125 932 
Totül.- uncus er do- 4,088 1,994 1,576 1,961 1,511 
Silver, mine output, Ag content 
(rin thousand troy ounces. - 935 893 799 841 815 
Mine output, Sn content 1,700 1,670 1,670 1,470 1,410 
Metal, smelterrrrrrnrnr‚n‚nr‚d 1,234 1,210 1,207 1,079 1,038 
N concentrate output: 
ross weight . eee 22 55 14 2 1 
W content «4 15 29 10 2 1 
INDUSTRIAL MINERALS 
Abrasives: Natural corundum- ~- - - - ----------- 5,120 — = — us 
ibestog LL L2 ___________ thousand tons 158 165 178 1 194 
i ORB Ue dd x 980 700 400 298 191 
Cement, hydraulic thousand tons 580 *650 700 750 811 
intonite (montmorillonite)) 63,097 „64,000 68, 000 71.987 772,000 
!! Ü˙àààAm A 88 9,255 8,900 9,747 12,591 16,022 
ee d ee d Ur. 470 1,350 1,104 901 780 
Feldspar. - - - - - -- ---—------------—---—- 1,645 1,399 2,300 2,026 2,962 
Gem stones, precious and semiprecious:* Emerald 
kilograms. _ e5 8 13 59 1,979 
Graphite —————— 8,000 12,334 10,450 1857 13,530 
Lithium minerals, gross weicht: 19,193 22,548 21,910 32,160 14,959 
Magnesite: = - - - - -- —-----------—---—---—-—- 24,071 21,642 19,385 22,649 28,991 
Miia -cocoan y 8 544 911 582 1.340 
Ni n: N content of ammonia .... thousand tons 71 69 69 60 65 
Phosphate rock, marketable concentrates do- 183 134 135 136 155 
Pigments, iron oxide 1,000 1,000 SNMP 207 ee 
Pyrite, weight thousand tons. - 57 57 57 63 47 
Fu -— UE FOE ?! do... 47 32 108 145 41 
tone: Limestone nnn do- 1.222 1.152 1,923 1,407 1,537 
Sulfur: 
S content of pyrite Lco 48 24 25 25 25 25 
Byproduct of coal and metallurgy ------ do— 5 5 5 5 5 
Total ——— motos 8 do— 29 30 30 30 30 
Tal c.c cto i erase 551 285 437 79 516 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous- ss thousand tons 9,437 3,1 10 3,120 4,047 4,858 
Coke, metallurgical |... do. --- 208 200 200 200 592 


iTable includes data available through Aug. 12, 1988. 

Content of concentrates. 

3Smelter copper includes impure cathodes produced by electrowinning in nickel processing. 

*May include Ni content of nickel oxide. 

5Includes rough and ground quartz as well as silica sand. 

Data represent output by the Wankie Colliery Co. Ltd. for years ending Aug. 31 of those stated; additional output by 
the Redcliff plant of Zimbabwe Iron and Steel Co. may total 250,000 metric tons per year of metallurgical coke and coke 
breeze. 
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Table 2.—Zimbabwe: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 ; 
4 ga Other (principal) 
METALS 
Aluminum: 
Ore and concentrate = 256 -— All to Belgium-Luxembourg. 
Metal inclu uding aloye unwrougnt == as 63 — All to France. 
Beryllium: Ore concentrate 18 oe 
mium: and concentrate 11,552 2,156 1,958 Morocco 198. 
Cobalt: Metal including alloys, all forms 1,045 a 
Columbium and tantalum: 
Ash and residue containing colum- 
bium and tantalum = 421 — All to West Germany. 
Metal including alloys, all forms, 
tantalum . value, thousands 3$178 8 
at 
tte and speiss including cement 
p lcus 208 602 m Norway 519; West Germany 84. 
Ash and residue containing copper 102 556 -—- All to West Germany. 
Metal Enc MCN alloys: m 
0000000 ei més 
Unwrought. - ------------ 217,580 221,660 zi pe Ret Japan 2,017; Aus- 
Gold: Metal including alloys, unwrought 
and partly wro _. troy ounces . 643 880 — All to Netherlands. 
Iron and steal: Metal: 
Pig iron, cast iron, related materials 228 2605 -- NA. 
Ferroalloys: 
Ferrochromium mn 101,836 118,220 88,588 wa ST 33,778; Italy 
Ferromanganese ..--------- paas 93 - Phil ines 55; Thailand 38. 
Ferrosilicochromium — — — — — — — — 20,189 20,795 4,829 : West Germany 14,248; Spain 
Unspecifielbduludld 11,264 119,125 -- West Germany 48,561; Japan 
NE 879; Italy 24 018. 
Steel, primary form 2243, 495 2158, 255 T" 
i ufactures: 
Bars, rods, angles, shapes, sections 395,484 3139,542 2b NA. 
Universals, plates, sheets 14,563 8,473 2417 Morocco 1,048. 
Hoop and strip 205 29 — All to Morocco. 
Rails and accessories 24,241 Te 
Wifes A E EE 210,887 29,239 -- NA. 
Tubes, pipes, fitting 33 404 — Portugal 295; Netherlands 88. 
Lead: Metal including alloys, unwrought 35 s 
N Ore and concentrate 328,117 322,881 8287 NA. 
Matte and speiss ______._____- 12 275 -- Norwa 
Metal men nm alloys, all form F 210,896 314,326 2, d cs s West Germany 
Platinum-group metals: Metals including 
alloys, unwrought and parti pariy wrou wrought 
value, $3 $51 Eat Switzerland $31; United King- 
dom $20. 
Silver: 
Ore and concentrate: do- zs $1 -- All to United Kingdom. 
Waste and swee ere 3 do- $2,381 _. All to West Germany. 
Tin: Metal including alloys, all forms r 2 1, 147 1.322 123 West Germany 351; ce $1. 
Tac Metal including alloys, is 
Tungsten; Ore and concentrate 236 mon 
Other: 
Ores and concentrates- - - - - ----- 449 ee 
Ashes and residues 1,126 28 _. United Kingdom 21; West Ger- 
many 7. 
Base metals nee alloys, all forms EN 108 -- Norway 108. 
Precious metals including alloys, 
waste and scrap 
value, thousands 3$2,282 3$816 -- NA. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Dust and powder of pre- 
cious and semiprecious stones including 
diamond. ...........-- do— — £e $82 $82 
Asbestos, crude |... --------- 2158,633 2167,970 193 ME NU ee Spain 15,577; Italy 
Cement... coco eLLEuEE 273,789 277,929 nt 
Clays, crude - ~- - - - - - .------- 36 M 


See footnotes at end of table. 
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Table 2.—Zimbabwe: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodi ; 
d . 8 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diamond: 
Gem, not set or srung 
ue, thousands 2$2,035 2$ 4,201 $27 NA. 
Industrial stones . do— Me $26 — All to France. 
iiir a fluorspar, related materials m 180 — All to Taiwan. 
Fertilizer materials: Manufactured: 
Phosphatic ____________-__- NA 3,168 -- All to Czechoslovakia. 
ified and mixed 
value, thousands_ — 3$964 
Graphite, natural — F 284,759 287,024 -- NA. 
te and related materials d 18 — All to Japan. 
esite, crude value, thousands. — 2$417 3$691 -- NA. 
Mica: Crude including splittings and 
„„ sienna anaE 8 657 — All to Spain. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $741 $1,396 $6 Switzerland $1,901; West Ger- 
many $234. 
Synthetic do— oes $30 $30 : 
Stone, sand and gravell j 264,629 329,579 () Japan 5,151; Italy 2,121. 
Other: Crude 2 - 262 4,516 EN Jepan 8,890; West Germany 
„036. ö 
MINERAL DUELS AND RELATED 
Carbon black kk 477 
Coal: All grades including briquets 2118,844 264,645 — NA. 
Coke and semicoke. . ~~ 289 612 2113,133 -- NA. 
FRevised. NA Not available. 
1Table prepared by Virginia A. Woodson. Owing to a lack of official trade data Spates pba by Zimbabwe, this table 
should not be taken as a aee up representation of this country's mineral exports. These data have been compiled from 
various sources, which include United Nations information, data published bir, partner countries, and partial 
official trade data of Zimbabwe. Unless otherwise specified, data are compiled from trade statistics of individual trading 


partners. 
Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1987. 


*Unreported quantity valued at $234,000. 


Table 3.—Zimbabwe: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
Fe 2 81700 Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 10 1 1 
Metal including alloys: 
Unwrought_ ------------- 423 303 — All from Netherlands. 
Semimanufactures 
value, thousands 297,074 2$8,622 $258 NA. 
Chromium: Oxides and hydroxides .. ~ — — 8 4 -— All from United Kingdom. 
Cobalt: Oxides and hydroxides — — _ - — - — E 1 1 
rh 
and residue containing copper MET 54 54 
Metal including alloys: 
Scrap -—---------------- 8 NEN 
Unwrought. --—---------- 3 16 15 West Germany 1. 
Semimanufactures 38 99 3 Italy sl rum 29; United 
om 22. 
Iron and steel: Metal 
BOFÉD — - - -—— ds 31 — All from United Kingdom. 
Pig iron, cast iron, related materi- 
"D og ee RR 33 46 -— Canada 17; Sweden 17; Italy 10. 
Ferroalloys: 
Silicon metall 2 22 — All from United Kingdom. 
Unspecified ——----------- 5 a 
, angles, 8 
sections value, thousands. _ 2$6,048 236,561 -- NA. 
Universals, plates, sheets 
do. ___ 3$29,515 2$39,692 -- NA. 


See footnotes at end of table. 
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Table 3.—Zimbabwe: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


| Sources, 1986 
Commodity 1985 1986 . 
1 755 Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures —Continued 
Hoop and strip- - - - ------——- 89 360 -— Italy 170; Japan 83; Belgium- 
, Luxembourg 82 82. 
Rails and accessories 1 — 
He-- co e E e e 333 187 ~-  Belgium-Luxembourg 88; United 
Hine dom 88. 
Tubes, pipes, fittings 
value, thousands 294, $3,895 $4 NA. 
Castings and fo rough ___ = 225 — All from Italy. 
Lead: Metal including ys, semimanu- 
factures —-—-—-—-------------—-- 2 1 -— All from United Kingdom. 
Manganese: 
Ore and concentrate: Metallurgical- 
grade... hue pee 209 -- All from Netherlands. 
Oxide@ .. alu cou = 18 — All from Greece. 
Molybdenum: Metal including alloys, all 
COPING o o C Lees ai pate mS 2 -— All from United Kingdom. 
Nickel: cel: Metal including alloys, semi- 
manufacturess RS 4 (°) Mainly from United Kingdom. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousan EET $7 _. All from United Kingdom. 
inet h including alloys, unwrought 
an 1 paniy y wrought em $3 $97 — Netherlands $96. 
tal including alloys, semimanu- 
fact „ A E a a ce aes 13 -— All from Australia. 
Titanium: 
I T P v 20 3 _. All from Denmark. 
Meta Ine including alloys, semimanu- i 
Vanadium: Pentoxides _---------- E 8 8 
Zinc: 
Orid aaa 8 110 28 -- Hong Kong 15; Italy 13. 
Metal including alloys, all forms 
value, thousands 2$4,106 2$3,793 -- NA. 
Other: Base metals including alloys, all 
OFM: ee ee 86 E 3 2 United Kingdom 1. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Qro dm Corundum, emery, pumice, 
JJ. SONT 40 151 — Greece 139; Italy 12. 
Grinding and polishing wheels and 
stone ILL es 22 412 (5) West Germany 5; Norway 3; 
Italy 2. 
Boron materials: 
Crude natural borates |... . 434 ae 
Oxides and acid ae 4 
Cement... A 2 "e 
De ee Agi 8 77 38 cs All from France. 
Clays, crude _ nene 19 - 
Diamond: 
Gem, not set or strung 
value, thousands e $2 _. All from United Kingdom. 
Industrial stones do... $23 $2 $2 
Diatomite and other infusorial earth .. _ — 70 ZS 
Fertilizer materials: Manufactured: 
Ammonia ...... value, thousands 2$6,089 289, 996 et 
Nitrogenoun s 5 683 EM Belgium um-Luxembourg 4,005; 
est Germany 3,1 
, lez ee 10,182 18,414 -— All from West Germany. 
5 natüral con 1 5 t Do. 
3 and plasterrrnrn - 18 163 3 West Germany 159. 
. value, thousands 251,462 283,013 _. NA. 
May esium compounds: 
agnesite, crude . - ----—-— do— 88 NR 
Other. co su a ee i 1 1 
Mica: Worked including agglomerated 
splitting 1 1 — All from United Kingdom. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $24 $125 -— All from Switzerland. 
Synthetic 8 $1 nt 
Salt and br ine 9,230 1,542 ENS 


See footnotes at end of table. 


West Germany 7,408; United 
Kingdom 189. 
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Table 3.—Zimbabwe: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
ten Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: Carbonate, 
manufactured |... ccc 18 12 -— All from France. 
Stone, sand and gravel: Sand other than 
metal C.. 86 6 m 
Elemental: 
Crude including native and by- 
odiosa precipitated, sublimed _ ^4 All from United Kingd 
oidal, precipi , SU > 2 ie m Uni om. 
F 20 86 All from Republic of K 
e 808. e, pyrop NS EY m Republic of Korea. 
er: Crude uolo eucacee ees 5 1 za rus Germany 7; United King- 
om 4. 
MINERAL FUELS AND RELATED | 
MATERIALS 
Asphalt and bitumen, natural 53 1 -- All from United 1 
Carbon black 909 55 S oae Kingdom 37; Nether- 
Coal: All grades including bri l 
value, thousands 3$1,092 3$15,748 -- NA. 
Puo som E products: 
quefied petroleum gas 
42-gallon barrels. 1 be 
CCC E do— - 152,670 480 — All from Netherlands. 
Mineral jelly and wax - _ — - — do- 7,107 12,608 2 val German y 6,753; Hong 
ong 4,997. 
Kerosene and jet fuel |... do— 70 9 -- All from United Kingdom. 
istillate fuel olli do— 1192, 226 97 _. All from West Germany. 
icants___________- do... 5,123 10,476 88 Wan Germany 5,068; France 
Bitumen and other residues do- 103 815 -- All from Italy. 
Bituminous mixtures do. _ 8,968 503 --' All from United Kingdom. 
Petroleum coke... do 176 on 
Revised. NA Not available. 


able prepared by Virginia A. Woodson. Owi 


should not be taken as a complete representation of this Founi $ mineral imports. 
de United Nations information, 


various sources, which inclu 
trade data of Zimbabwe. Unless otherwise specified, 


to a lack of official trade data 5 by Zimbabwe, this table 


ese data have been compiled from 
ta published by trading partner countries, and partial 


data are compiled from trade statistics of individual trading 


partners. 
Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1987. 


Less than 1/2 unit. 


*Excludes unreported quantity exported by Canada valued at $20,000. 


®Unreported quantity valued at $8,000. 


COMMODITY REVIEW 


METALS 


Chromite.—The production of chrome ore 
in Zimbabwe came from 2 major producers 
and 19 small mining cooperatives. The two 
major producers, ZIMASCO and Zimalloys, 
mined almost entirely in the podiform de- 
posits; whereas, the artisan miners worked 
entirely in the more-difficult-to-excavate 
stratiform deposits. 

The mining cooperatives, which have 
been in existence since 1982, leased areas 
that were formerly mined by major compa- 
nies and then sold the high-grade ore to 
ZIMASCO and Zimalloys for processing. 


Mining cooperatives earned more than $5 
million from sales of 73,000 tons of chro- 
mium ore to ZIMASCO and Zimalloys. 
The cooperatives supplied about 20% of 
the chromium ore refined at Gweru and 
Kwekwe. Zimbabwe had 19 cooperatives 
mining high-grade chromium ore on the 
North Dyke. Zimalloys and ZIMASCO 
received about 27% and 12%, respectively, 
of their ore from these operations. ZMDC 
negotiated a guaranteed chromium ore 
price with the two major producers. The 
cooperatives received about $20 per ton for 
chromium ore. 

Zimalloys was owned by the Anglo Amer- 
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ican Corp. Ltd. (60%), John Brown & Co. 
Ltd. (17%), Old Mutual of Zimbabwe (6%), 
French interests (5%), and public sources 
(12%). The company employed 1,330 people 
at five chromium mining operations and 
seven small cooperatives. The five mines 
were the Caesar, Great Dyke, Inyala, Neth- 
erburn, and Sutton. The Zimalloys smelt- 
er, at Gweru in central Zimbabwe near the 
mines, produced low-carbon  ferrochro- 
mium, and ferrosilicon from three batteries 
that operated 24 hours per day, 365 days per 
year. Coal and coke to fuel the batteries 
came from Wankie Colliery Co. Ltd. in 
northwest Zimbabwe near Victoria Falls. 
The final products were shipped in 500- 
kilogram barrels to customers in Australia, 
Japan, and the United Kingdom. 

ZIMASCO, a subsidiary of Union Carbide 
Corp. of the United States, had 6 mines and 
12 small cooperatives producing chromium 
ore. The company employed 2,577 people at 
its sites. The producing mines were the Iron 
Ton, Lalapanz (Cambrae), Magazine Hill, 
North Section (Railway Block), South Sec- 
tion (Peak), and Valley. ZIMASCO produced 
only high-carbon ferrochromium at its 
Kwekwe facilities, utilizing all six furnaces. 
All coal and coke to fuel the furnaces came 
from the Republic of South Africa. 

During October 1987, the Zimbabwean 
Government requested most-favored-nation 
duty-free treatment for its ferrochromium 
and ferrosilicon exports to the United 
States. Approval had not been granted by 
the United States at yearend. The U.S. 
duties were 3.4% on low-carbon ferrochro- 
mium and 10.0% on ferrosilicon at the time 
of the request. 

Cobalt.—Bindura Nickel Corp. Ltd. 
(BNC) was the only local mine producer of 
byproduct cobalt in Zimbabwe during 1987. 
The cobalt appears in a low-grade sulfide 
ore along with nickel, copper, and small 
amounts of precious metals. BNC, a subsid- 
iary of Anglo American, produced the sul- 
fide ore from four mines in Zimbabwe: 
Epoch, Madziwa, Shangani, and Trojan. The 
Trojan refinery treats the ore from all four 
mines. In addition to local cobalt produc- 
tion, Rio Tinto (Zimbabwe) Ltd. (RTZ) re- 
covered additional byproduct cobalt, on toll, 
at the Eiffel Flats refinery, processing 
nickel-copper-cobalt matte from Botswana's 
Selebi-Phikwe operation. 

Copper.—Copper ore was produced by 
two Zimbabwean companies in 1987; Mhan- 
gura Copper Mines Ltd. (MCM) and Loman- 
gundi Smelting and Mining (Pvt) Ltd. 
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(LSM). Another source of copper was 
Botswana's Selebi-Phikwe nickel-copper 
matte, which was toll refined for export at 
RTZ's Eiffel Flats refinery. Copper concen- 
trates were also purchased from the Mucon- 
guera Mine in Mozambique for processing. 

MCM operated two mines (Miriam and 
Norah) and the Alaska smelter and refin- 
ery. ZMDC owned approximately 55% of 
MCM. Working profits were improved dur- 
ing the last half of 1987 owing to market 
conditions and fewer costly plant and equip- 
ment breakdowns. Copper sales increased 
by 8.7% despite a reduction in ore produc- 
tion. MCM also entered into a contract with 
Lonrho Zimbabwe Investment Group to 
process a small amount of its copper concen- 
trates at MCM’s Alaska smelter. ZMDC was 
considering the feasibility of upgrading cop- 
per cathode for the export market. If the 
project appeared to be economically sound, 
it would be carried out at the Alaska 
refinery. 

LSM, a ZMDC company, operated the 
Angwa and Avondale Mines. The company 
continued to operate at a loss owing to poor 
production. The copper ores were processed 
at the old Shackleton Mine concentrator. 
Extensive exploration and development 
work, begun in 1986, was continued in 1987. 
The ore reserves found were sufficient to 
extend the life of the mines until 1990. 

Lonrho Zimbabwe Ltd. had plans to close 
its Inyati Mine near Rusape in eastern 
Zimbabwe during January 1988. The smelt- 
er and refinery were scheduled to be closed 
during April 1988. The mine, which opened 
in 1902, produced copper and byproduct 
gold. 

Gold.—There were 10 main participants 
in gold activities at 46 sites in Zimbabwe 
during 1987. Thirty-seven of the sites were 
mines, four were leaching operations at old 
mine dumps, three were claims, and two 
were prospects. Six of the operators were 
significant producers: Cluff Mineral Explo- 
ration (Zimbabwe) Ltd. (CMEZ), Falcon- 
bridge Investments (Zimbabwe) (Pvt.) Ltd., 
Falcon Mines PLC, Lonrho, RTZ, and the 
parastatal ZMDC. 

CMEZ operated the Royal Family Mine 
and completed feasibility studies on the 
Freda oxide deposit and the Freda and 
Rebecca sulfide deposits. CMEZ decided to 
proceed with the construction of two open 
pit mines. The Freda oxide mine was sched- 
uled to produce 14,000 troy ounces of gold 
per year from a 600,000-ton-per-year heap- 
leaching operation starting early in 1988. 
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Test pits have shown that the ore can be 
mined without blasting and treated as is to 
recover over 80% of contained gold. The 
Freda-Rebecca sulfide mines were schedul- 
ed to produce 50,000 ounces of gold per year 
from 729,000 tons per year of ore from the 
two sites. The recovery rate from the plant 
was to be 85% to 90%, and production was 
scheduled to begin in late 1988. The Royal 
Family open pit mine produced approxi- 
mately 9,000 ounces of gold in 1987 and its 
first production was in 1984. 

Falconbridge operated two underground 
gold mines, the Blanket and Golden Kopje, 
producing a total of 24,970 ounces. At the 
Blanket Mine, 160,000 tons of ore was mill- 
ed to produce 17,026 ounces of gold. At the 
Golden Kopje Mine, 79,400 tons of ore was 
milled to produce 7,944 ounces of gold. 
Proven and probable ore reserves at the 
Blanket Mine were 534,000 tons with a 
grade of 5.3 grams (0.17 ounce) per ton. At 
the Golden Kopje Mine, proven reserves 
were 73,000 tons with a grade of 6.1 grams 
(0.20 ounce) per ton. Falconbridge was de- 
veloping the Three Cheers Prospect in 1987. 
This prospect contained 800,000 tons of 
oxidized surface ore with a grade of 2.0 
grams (0.06 ounce) per ton. 

Falcon Mines operated the Dalney Group 
and Venice Group of mines during 1987. In 
addition, the Old Nick underground mine, 
owned by Olympus Consolidated Mines 
Ltd., a subsidiary of Falcon Mines, embark- 
ed on a $3 million expansion project to 
double the tonnage milled. In 1987, approx- 
imately 2,000 tons of ore per month was 
milled that yielded up to 10 grams (0.32 
ounce) of gold per ton. After the tonnage of 
ore to the mill is doubled, the grade will 
drop to 8 grams of gold (0.26 ounce) per ton. 
The Dalney Mine was sinking a new 6- 
meter-diameter shaft that cost $5 million. 
The new shaft will provide the means to 
increase production and will increase the 
feasibility of mining at greater depths, 
which will in turn increase the life expect- 
ancy of the mine. The retreatment of the 
What Cheer Mine dump was started in 1987 
and results were promising. 

Lonrho and its subsidiaries operated 11 
gold mines in Zimbabwe. Their mines in- 
cluded Anzac, Arcturus, Athens, Gladstone, 
Howe No. 3, Mazowe, Monarch, Muriel, 
Redwing, Shamva, and Tiger Reef. Shamva, 
the third-largest gold producer in Zimbabwe 
during 1987, was approved for a 2-year 
major expansion program late in 1987. Ex- 
panding the Shamva mill would increase 
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production of gold ore from 13,500 to nearly 
20,000 tons per month raising gold produc- 
tion from 1,800 to about 2,570 ounces per 
month. The expansion at Shamva was ex- 
pected to cost nearly $10 million. The Tiger 
Reef Mine also started a $2 million expan- 
sion program. When completed, milling 
would increase from 7,500 to about 10,000 
tons per month. Exploration continued at 
the Monarch Mine on the Mozambique 
border near Mutare. Lonrho purchased Cor- 
syn Consolidated Mines Ltd. from the Re- 
public of South Africa based Coronation 
Syndicate Ltd. Included in the sale were the 
Anzac, Arcturus, Mazowe, and Muriel 
Mines. 

RTZ operated three gold mines and three 
mine dump-leaching operations. Renco 
Mine, the largest gold producer in Zimba- 
bwe, produced approximately 65,000 ounces 
of gold per year. The other two mines, 
Brompton and Patchway, produced approx- 
imately 8,500 ounces of gold each. 

ZMDC and two of its subsidiaries were 
involved in nine gold mining operations 
during 1987. The development of the old 
Elvington Mine was announced late in the 
year. The mine had been abandoned in the 
1930's, but still contains reserves of approx- 
imately 3.7 million tons of ore. ZMDC was 
planning a 150,000-ton-per-year operation 
for Elvington Mine at an average gold 
content of 5.5 grams per ton. Total develop- 
ment costs at Elvington Mine will be from 
$9 to $12 million. ZMDC's Jena Mines (Pvt.) 
Ltd. owns and operates three gold mines. 
The mines, Leopard and Leopardess, both 
Started before 1915, and Termite, at least 40 
years old, were in the process of being 
renovated. A new $3.5 million gold reduc- 
tion commissioned early in 1987 at the Jena 
operation, 80 kilometers west of Kwekwe. 
The new plant capacity of 300 tons per day 
was three times greater than the old capaci- 
ty and will increase the recovery of gold 
from 65% to 93%. 

A relative newcomer to Zimbabwe, in 
terms of gold mining, was the Australian 
gold producer, the Sons of Gwalia (Zim- 
babwe) (Pvt. Ltd , a subsidiary of Chase 
Minerals. It was involved in approximately 
12 projects, which included the Steamboat- 
Better Group, Redrue Kop Group, Adzwe 
Mine, Mont D'Or Mine, and the Connemara 
Mine. 

Zimbabwe's first gold refinery was under 
construction in 1987 and due for completion 
in March 1988. Technical assistance was 
provided by the Australian Perth Mint Co. 
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The plant's capacity of 50 tons (1.46 million 
ounces) of gold per year exceeds the ex- 
pected 1987 needs by approximately 34 tons 
(990,000 ounces). Break-even operation of 
the plant was estimated to be 30 tons 
(880,000 ounces) of gold per year. 

Iron and Steel.—The Buchwa Iron Min- 
ing Co. (Pvt.) Ltd. produced 1.3 million tons 
of iron ore concentrates for Zimbabwe Iron 
and Steel Co. Ltd. (ZISCO) steel mill at 
Redcliff, Zimbabwe. The 1987 production 
amounted to a 6.4% production increase 
when compared with that of 1986. Of the 
total iron ore produced at its two open pit 
mines, 874,315 tons (69%) came from the 
Buchwa Mine and 397,150 tons (31%) came 
from the Ripple Creek Mine. Buchwa Mine 
production was 6.7% lower and Ripple 
Creek Mine production was 54% higher 
than in 1986. 

ZISCO’s plant complex had an annual 
capacity to produce 1 million tons of crude 
steel, and it was ranked as the second- 
largest steel producer in southern Africa. In 
1987, the mill produced 597,000 tons of 
crude steel, a 11.4% decrease from its 1986 
production. A new managing director was 
appointed in 1987 to head up ZISCO along 
with an all new 12-member board. A new 
$370,000 study began in 1987 and was de- 
signed to help develop domestic, regional, 
and other exports as the first step in a new 
$300 million rehabilitation program for 
ZISCO. The market study would identify 
the major iron and steel users in the Africa 
Preferential Trade Area region, which 
embraced 15 countries in eastern and south- 
ern Africa, and assess growth potential over 
the next 10 years and ZISCO’s ability to 
meet expected demands. 

Nickel.—The only nickel producer from 
nickel ore in Zimbabwe was Anglo Ameri- 
can’s BNC. The average grade of nickel in 
the ore was 0.6%. Although the company 
made net operating profits during the year, 
its financial stability was threatened by a 
high debt burden. The Bindura smelter and 
refinery toll refined nickel-copper matte 
from Botswana’s nickel-copper-cobalt mine 
at Selebi-Phikwe. It also toll refined nickel 
sulfates from the Republic of South Africa. 
RTZ also operated its Eiffel Flats refinery 
for the same toll products. 

BNC operated four nickel mines in 1987, 
Epoch, Madziwa, Shangani, and Trojan. Al- 
though Anglo American remained a major 
shareholder in BNC, credit facilities from 
the Anglo American group were exhausted 
and BNC had to seek total financing from 
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the Zimbabwean Government. Loans to 
BNC by Anglo American were scheduled to 
be repaid by the end of the calendar year. 
Despite the rise in nickel prices late in 1987, 
discussions were held about closing the 
mines and refinery owing to the high debt 
burden. The decision to close the operations 
depended on whether the Government 
could provide financial assistance and 
whether Anglo American Zimbabwe would 
forgive BNC’s debt. 

Tin.—Kamativi Tin Mines Ltd. completed 
its first full year under ZMDC management 
in 1987. The operations, procured in Novem- 
ber 1986, underwent considerable modifica- 
tions. ZMDC held 91.3% of all the stock in 
Kamativi, and the remaining stock was 
held by private overseas investors. The 
company planned to double its output of 
tantalite concentrates to almost 9 tons per 
month in the near future. Kamativi plan- 
ned a new plant that would split the heavy- 
mineral fraction into a 65% tin concentrate, 
a 36% tantalum pentoxide concentrate, and 
a 52% niobium pentoxide concentrate. KHD 
Humboldt Wedag AG was scheduled to 
supply the core units for the preparation 
plant, which included a low-intensity wet 
magnetic separator, a high-intensity Jones 
magnetic separator, and a secondary drying 
facility. 

The deposits of pegmatitic tin ores at 
Kamativi contained feldspar, biotite, 
muskovite, lepidolite, quartz, and columbite 
with grades ranging from 80 to 200 parts 
per million columbium (niobium). The peg- 
matite also included garnet, which was 
removed by dry magnetic separation. 


INDUSTRIAL MINERALS 


Asbestos.—Asbestos production came 
from two underground mines, the King 
Mine in the Mashaba area and the Shaba- 
nie Mine near Zvishavane. Production of 
asbestos increased by 18% over that of 1986 
to approximately 194,000 tons. The value of 
asbestos decreased by $10.21 per ton in 1987 
to $304 per ton. 

The King Mine had its own 120,000-ton- 
per-year mill on the site. The mine and mill 
were run on a three-shift basis utilizing 
1,200 employees, 50% of which worked un- 
derground and 960 (80%) were semiskilled 
or unskilled. The King mill processed three 
grades of asbestos. 

The Shabanie Mine had its own 200,000- 
ton-per-year mill on the site. The 350-foot- 
high Shabanie mill contained 16 stories 
above ground and 2 below ground. The mill 
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cost $100 million and employed 1,066 peo- 
ple; 106 were professionals and 960 were 
semiskilled or unskilled. Six grades of as- 
bestos were produced at Shabanie, grading 
No. 1 as the poorest and No. 6 as the best, 
which was composed of long fibers that 
were exceptionally clean. Asbestos at the 
Shabanie mill was shipped to customers in 
50-kilogram plastic bags. Sales were made 
to the Middle East and Far East countries 
and to Eastern and Western European 
countries. 

India signed two trade barter contracts 
with Zimbabwe during 1987 to take $7.8 
million in asbestos up to July 1988. Part of 
the proceeds from the contracts accrued as 
foreign exchange, but the larger part was 
allocated by the Government for imports of 
essential mining parts and machinery from 
India. Fourteen local Zimbabwean factories 
used Zimbabwean asbestos to produce a 
variety of products for domestic and export 
markets. The local factories employed 2,000 
people. 

Graphite.—Graphite was produced by the 
Lynx Mine in northern Zimbabwe's Karoi 
area. The mine was formerly known as the 
Gwerman Graphite Mine. ZMDC took con- 
trol of the mine from the IDC in late 1987 
after lengthy negotiations. Production 
decreased, although profits increased in 
1987. The graphite was marketed in flake 
and powder form to buyers principally in 
the Federal Republic of Germany, France, 
the Republic of South Africa, Spain, Tai- 
wan, the United Kingdom, the United 
States, and Zambia. is 

Kyanite.—ZMDC shipped 34 tons of kya- 
nite and 17 tons of plastic clay to India 
for pilot plant tests on making refractory 
brick in 1987. The kyanite was produced at 
ZMDC’s mine near Mutoko. 

Lithium.—Bikita Minerals (Pvt. Ltd.'s 
mine, founded in 1952 and located 80 kilo- 
meters east of Masvingo, was the sole pro- 
ducer of lithium minerals in Zimbabwe. The 
petalite ore from the Al Hyat quarry was 
processed to yield spodumene and lepidolite 
concentrates and pollucite. Although pro- 
duction was planned to be increased to 
14,000 tons per year, the mine did not 
operate in 1987. Large stockpiles of petalite 
ore were sufficient to feed a new $3.5 
million triflow-separator plant that had not 
previously been used to process petalite, 
only coal. The new plant's success was due 
to the expertise of British Petroleum Miner- 
als (BP), the major stockholder in Bikita. 
The $3.5 million expansion program has 
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changed the mine's operations and future. 
The life of the mine was extended by more 
than 21 years. Sale of lithium products 
decreased by 54% in 1987 as a result of 
bringing the new plant on-line. The other 
shareholders in Bikita were AMAX Inc. and 
Kerr McGee Chemical Corp., both U.S. com- 
panies. Lithium was used in the production 
of zero expansion glass, frits and enamels, 
and as a flux in the steel industry. 


MINERAL FUELS 


Coal.—Wankie Colliery Co. Ltd., the only 
coal mining operation in Zimbabwe, includ- 
ed an underground mine and an open pit 
with a coal preparation plant at each of the 
two mines. Anglo American purchased the 
operations at Wankie in 1958 and controlled 
the operations until Zimbabwe's independ- 
ence in 1980, when the Zimbabwean Gov- 
ernment took control of the mines. Anglo 
American continued to manage the mines 
through September 1987, when ZMDC took 
over the management role. The Zimba- 
bwean Government took control in 1980 by 
purchasing 40% of Anglo American's stock. 
Several other minority stockholders still 
hold some shares in the company. 

Wankie had four underground operations 
in the past, but operated only the No. 3 
Mine in 1987. The mine operated in the 
lower 8 feet of a 41-foot-thick coal seam, 
mining only 4096 of the bottom 8 feet. The 
bottom part of the coal seam was lower in 
phosphorus and sulfur and thus had better 
coking quality. Coal from the underground 
mine was made into coke nearby and then 
shipped to the Zimalloy ferrochromium 
smelter and the ZISCO steel mill. The mine 
produced approximately 720,000 tons of coal 
in 1987, but will increase production to 1 
million tons in the near future. 

Wankie had five open pit operations in 
the past, but operated only one in 1987. It 
removed 82 feet of overburden to mine 41 
feet of coal. Although the bottom 8 feet of 
coal was metallurgical quality, the entire 
seam was utilized for steam coal. The steam 
coal was chiefly used at Zimbabwe's 920- 
megawatt powerplant nearby. Other mar- 
kets included the cement, mining, and to- 
bacco industries. Small amounts of coal 
were shipped to Botswana, Malawi, Mozam- 
bique, and Zambia. 

Coke.—Work on the brick relining of the 
Wankie coke ovens began early in 1987 
after dismantlement in late 1986. The coke 
ovens, east of the Wanga Village, were to be 
completely rejuvenated by yearend. The 
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ovens were slated to produce 15,000 tons of 
coke per month. Four coke byproducts were 
slated for production: ammonium liquors, 
benzole, naphthalene, and tar. Only benzol 
and tar were to be sold as no known mar- 
kets existed for ammonium liquors and 
naphthalene. 

Petroleum.—Seismic studies were made 
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on the southern side of the Zambezi River 
Valley to test for viable oil deposits. It was 
the first time that hydrocarbon exploration 
was attempted in the area. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Zimbabwean dollars (ZD) to U.S. dollars at the rate of 
ZD1.66=US$1.00. 
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Economic growth in Cameroon was re- 
stricted during 1987 owing to a decrease in 
oil prices during 1986 and the falling value 
of the U.S. dollar in 1987. The yearly budget 
reflected a significant drop in revenues and 
expenditures. Taxes on imports and some 
exports were increased to raise revenue. 
The shortage of revenue and the lack of 
liquidity had restricted the Government's 
operation and investment programs. Exter- 
nal public debt reached an estimated $3.2 
billion? representing 20.3% of the estimated 
gross domestic product (GDP) of $12.3 bil- 
lion. The Government operated at an 8.7% 
deficit in 1987. The GDP growth rate had 
fallen to 0.6% in 1987 and was projected to 
remain at that level in 1988. Economic 
planning was managed through a series of 
5-year plans. The country was under the 
sixth 5-year plan, which would end in 1991. 
The plan stressed balanced development as 
one method to achieve the desired results. 
Sources of revenue for the year included 
direct and allied taxes (31.2%), customs 
collections (31.0%), and oil royalties 
(23.0%). The oil royalties in 1987 represent- 
ed a larger part of the budget than in 1986. 

In January 1987, eight African oil export- 


ing countries, including Cameroon, formed 
the African Petroleum Producers' Associa- 
tion (APPA). The eight countries repre- 
sented about 80% of the total African oil 
production of 5.2 million barrels per day in 
1987. Cameroon produced approximately 
3% of total APPA oil production. Cameroon 
produced approximately 63.5 million bar- 
rels of crude oil in 1987, slightly less than 
that produced in 1986. Earnings also fell in 
1987, not only from falling production, but 
also from declining oil prices and the fall in 
value of the U.S. dollar on world markets. 
Oil had been the main stimulus of Camer- 
oon's growth throughout the past decade, 
and a key generator of export revenues and 
financial resources for the economy. 

Cameroon's remaining recoverable oil re- 
serves at yearend 1987 stood at 352 million 
barrels. Failing new discoveries, the coun- 
try could lose its status as an oil producer 
by the mid-1990's. 

Substantial quantities of natural gas have 
been discovered in Cameroon but not ex- 
ploited owing to lack of demand and low 
world prices. Plans for a multibillion dollar 
liquefied natural gas plant near Kribi in 
southwestern Cameroon have been shelved 
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temporarily. Major international oil compa- 
nies that have been involved in Cameroon's 
offshore petroleum exploration and develop- 
ment efforts included Shell Oil Co., Mobil 
Oil Co., and Société Nationale Elf Aqui- 
taine. Cameroon’s oil refinery, with a capac- 
ity of 2 million tons of crude oil per year, 
commenced operations in 1981 and supplied 
the domestic market for refinery products 
other than asphalt, lubricants, and special- 
ty products. 

Other minerals have been discovered in 
Cameroon in past years, but most have 
never been exploited. Among those were 
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bauxite, diamond, iron ore, kyanite, and 
nickel. Cameroon produced cement, gold, 
limestone, marble, pozzolana, sand, and tin 
ore. A new lightweight gold dredging unit, 
developed by the Bureau de Recherches 
Géologiques et Miniéres in France, had 
been put into operation on the Lom River in 
Cameroon. The aluminum smelter at Edea, 
supplied with Guinean alumina, produced 
an estimated 72,431 tons of aluminum in 
1987. An estimated 734,000 tons of cement 
was produced at its Bonfaberi and Figiul 
plants in 1987. All materials to make the 
cement were produced locally. 


Table 1.—Other countries of Central Africa: Production of mineral commodities! 


Country? and commodity? 1983 1984 1985 1986P 1987* 
CAMEROON 
Aluminum metal, primary ae Lees metric tons 71,400 73,100 90,296 83,810 72,400 
Cement, hydraulic* -—------------ do- 610, 000 NA 148,858 183,368 134,000 
Gold, mine output, Au content troy ounces. - 261 *250 246 250 
Petroleum, crude? thousand 42-gallon barrels - 42,000 56,000 49,000 53,000 63,500 
posso ana JJC ERES metric tons NA NA 105,634 168,425 170,000 
tone: 

Limestone_ — --------------—- do... 50,675 NA 96,961 18,260 80,000 

Marble I M UNE do— NA 251, 600 1,432 331 300 
Tin ore and concentrate: 

Gross weigngnt „ 48 NA 14 13 NA 12 

Sn content do... NA 10 10 NA 9 

CENTRAL AFRICAN REPUBLIC 

Diamond: 

QU eae ee en gear ee carats__ 229,681 235,589 189,545 258,701 203,769 

Industrial stones do- 65,677 101,562 81,452 98,677 5108,455 

ff.... re do- 295,358 387,151 276,997 357,378 412,224 
„ C: troy ounces. - 2,492 6,953 6,033 7,041 56,605 
CONGO 

Cement, hydraulic. _....._ ~~~ metric tons T28,423 s °45,000 57,700 €58,000 5 638 449 
Copper, mine output, Cu content do... 35 F 6135 253 €950 8726 
Gas, natural: 

Gross million cubic feet 18,000 13,000 18,000 13,000 13,000 

Marketed? _________________ do... 350 350 350 350 350 
Gold, mine output, Au content _ troy ounces. — 267 101 515 168 150 
Lead, mine output, Pb content. metric tons - 4,000 1,740 1,460 *1,400 1,400 
DIAG as . ""— ———R | o— we 7,061 ,000 ,000 1,000 
Petroleum, crude .. thousand 42-gallon barrels. _— 40,271 44,911 43,564 43,435 543.800 
Zinc, mine output, Zn content metric tons 8,000 2,780 2,336 2,300 2,300 

*Estimated. Preliminary. ‘Revised. NA Not available. 


Includes data available through July 8, 1988. 

?In addition to the countries listed, Equatorial Guinea and São Tomé e Principe, covered textually in this chapter, 
presumably produce modest quantities of a variety of crude construction materials (clays, sand and gravel, and stone) and 
may produce minor amounts of other mineral commodities (most notabl um, lime, and salt), but output is not 
re quantitatively, and available information is inadequate to make reliable estimates of output levels. 

In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
sand and gravel, and stone) 5 are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 

Includes imported clinker. 

8 Reported figure. 

production includes July-Dec. 1987 only. 
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CENTRAL AFRICAN REPUBLIC 


The Central African Republic (CAR) has 
made slow progress toward economic devel- 
opment since its independence from France 
in 1961. Despite recent progress toward 
economic reform, the CAR remained one of 
the world's poorest countries. The country's 
annual per capita income was $337 in 1987. 
During September 1987, France gave the 
CAR $15.5 million in financial aid. 

The CAR was essentially an agrarian 
economy; agriculture accounted for 4096 of 
the gross national product (GNP). Mining, 
manufacturing, and construction, account- 
ed for approximately 15% of the GNP. 
Economic reforms have been ongoing for 2 
years, since political reform began. In keep- 
ing with free market policies of the new 
economic reform program, import and price 
controls were lifted in 1986 and 1987. A new 
liberal investment code was expected to go 
into effect early in 1988. The CAR partici- 
pated in the monetary union of Franco- 
phone Africa, which guaranteed it a fully 
convertible currency (50 Communauté Fin- 
ancíere Africaine (CFA)=1 French franc). 
The economy was supported by loans from 
the International Monetary Fund (IMF) and 
the International Bank for Reconstruction 
and Development (World Bank) as well as 


many loans and grants from other coun- 
tries. The CAR's financial liquidity prob- 
lems were so monumental that roughly only 
11% of national liquidity remained avail- 
able to the economy after governmental 
expenditures and debt services were paid. 

Although satellite resource surveys indi- 
cated the presence of other minerals, the 
mining industry in the CAR was dominated 
by diamond mining. Production of dia- 
monds for legal exporting markets increas- 
ed after five separate export tax reductions 
on diamonds. The quantity and quality of 
diamonds exported since the export tax was 
lowered to 5% in 1987 have improved con- 
siderably. An alluvial diamond mining op- 
eration was scheduled to commence produc- 
tion in March 1988. The new company, 
African Star Mining S.A., a subsidiary of 
the O’Hair Agency (United States) had min- 
ing sites 45 kilometers south of Carnot, 
which is 540 kilometers west of the capital 
at Bangui. The mining company had two 
permits covering 200 square kilometers. 
The mining operation was scheduled to be 
completely mechanized, where in prior min- 
ing it was worked manually by artisan 
miners. 


CHAD 


The production of minerals, which was 
never large by world standards, ceased to 
exist after 1980. The Chadian Government 
and its populace have been involved in 
internal strife and external intervention 
since 1965. Natron, a hydrous sodium car- 
bonate, was produced in 1980 as a form of 
salt that was used domestically. The mining 
site was near Bol in the Lake Chad area. 

Following military victories over Libya in 
1987, all military action had apparently 
ceased and for the first time since 1965 
peace had come to Chad. The Chadian 
Government by the end of 1987 controlled 
all of Chad except for the disputed Aozou 


Strip that the Libyans have held since 1978. 

Chad was not a petroleum producer in 
1987, even though earlier exploration re- 
ports indicated a small reserve of oil in the 
Lake Chad area. If exploited, these reserves 
were believed to be sufficient to meet do- 
mestic needs. Chad's entire annual con- 
sumption of petroleum products had been 
estimated to be less than 24 million gallons. 
The expense of producing oil for domestic 
uses, coupled with the cost of building a 
refinery to process the crude oil, may make 
the refinery building program financially 
unfeasible in the near future. 


CONGO 


The economy of the People's Republic of 
the Congo in 1987 continued to deteriorate 
further than that of 1986. The decline was 
blamed on falling oil prices, depreciation of 
the dollar, and the country's burdensome 
debt service. After slashing the 1986 budget 


by 40%, the 1987 budget had to be reduced 
by an additional 22%. Deficits remained a 
problem throughout the year. Economic 
activity outside the petroleum sector con- 
tinued to stagnate or decline. Prior to 1987, 
most of the industrial sector was operated 
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by parastatals that had become inefficient 
and indebted. In 1987, the Government 
opened up several parastatals for privatiza- 
tion. Several others were abolished. 

The Congolese economy remained heavily 
dependent on trade, with petroleum ac- 
counting for over 9096 of all exports. The 
United States was the major importer of 
Congolese oil during 1987. Two U.S. petrole- 
um companies, Amoco Oil Co. and Conti- 
nental Oil Co., were engaged in exploration 
during 1987 in the Congo. Elf-Congo Oil Co. 
and Azienda Generali Italiana Petroli 
S.p.A., brought in the Tchibouela Field in 
December 1987. This was the Congo's fifth 
oilfield discovered and brought into produc- 
tion. Congo, Africa's fifth largest oil pro- 
ducing country, produced 43.8 million bar- 
rels of oil in 1987, slightly more than in 
1986. Hydro-Congo, the state petroleum 
company, opened additional acreage for bid- 
ding during late 1987, including the onshore 
Kayes area. Congo's probable oil reserves 
amounted to 6 billion barrels. 

In January 1987, Congo, along with sev- 
en other African oil exporting countries, 
formed the APPA. Congo produced approx- 
imately 396 of the total APPA oil produc- 
tion. 
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Although the nonfuel minerals sector 
offered considerable potential, it remained 
largely unexploited. Recent metals produc- 
tion had been limited to one lead-zinc- 
copper mine at M'Fouati, owned by Société 
Miniére de Mapassa, a state-owned compa- 
ny. In addition, scattered artisanal produc- 
tion of gold was reported. The Congo pos- 
sessed approximately 1 billion tons of iron 
ore resources in the High Ivingo area. A 
joint venture with Gabon had been dis- 
cussed concerning the exploitation of these 
deposits. The current glutted international 
markets and the scarcity of capital made 
development of these reserves uneconom- 
ical. A study by the United Nations had 
identified offshore phosphate deposits with 
reserves estimated at 4.5 million tons. 

A cement plant that commenced oper- 
ation in 1985 and closed in 1986 was reopen- 
ed again in July 1987. The plant was the 
Congo's only cement producer. A 50% inter- 
est in the plant had been purchased for $3.1 
million by an international cement compa- 
ny that was jointly owned by Norway's 
Aker Norcem and Sweden's Euroc. The 
Congolese cement company was named So- 
cico and had a production capacity of 
300,000 tons per year. 


EQUATORIAL GUINEA 


Equatorial Guinea continued to have eco- 
nomic problems in 1987. Total official debt 
rose by approximately 12% from 1982 to 
1985, with most of the debt accrued by the 
Government since 1980. 

Spain has loaned the Government $5.56 
million to be used in refinancing the Guin- 
extebank. The bank's debt amounted to the 
full amount of the loan. The Banco Exterior 
de España has held 50% of the share of the 
Equatorial Guinea Bank. The Government 
transferred the proceeds of the loan to the 
bank under the same low-interest, long- 


term repayment schedule that was negoti- 
ated with Spain. 

Petroleum exploration has been planned 
for 1988. Seismic work and drilling oper- 
ations were planned. The 2,230-square- 
kilometer Rio Muni permit was shared by 
Elf Aquitaine Equatorial Guinea (France), 
Azienda Generali Italiana Petroli S.p.A. 
Africa Ltd. (Italy), Britoil Co. Ltd. (United 
Kingdom), Murphy Equatorial Guinea Oil 
Co. (United States) Rimrock Offshore Ltd. 
(United States), and Ultramar Exploration 
Co. Ltd. (United Kingdom). 


SAO TOME E PRINCIPE 


Sao Tomé e Principe are two small is- 
lands 82 miles apart in the Gulf of Guinea. 
The total land area of both islands is 370 
square miles. They have a population of 
approximately 114,000 with an average an- 
nual growth rate of 2.89%. The labor force 
totaled approximately 21,000 workers, most- 
ly involved in subsistance farming and fish- 
ing. The only mining operations were small 
clay and stone open pit mines for local 
construction purposes. 

The Organization of Petroleum Exporting 


Countries fund for international develop- 
ment loaned the Government $1 million for 
balance of payments support. The loan was 
for 8 years and was the sixth such loan to 
Sao Tomé e Principe. Four of the six loans 
have been for the same reason. An unsuc- 
cessful coup attempt was reported on 
March 8, 1987. 


Physical scientist, Division of International Minerals. 
ere n , values have been converted from 
Communauté Financíere Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF300.0 = US$1.00. 
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BURUNDI 


Exports of agricultural products, mostly 
coffee, continued to account for more than 
90% of Burundi's foreign exchange revenue. 
The country's ban on commercial mining 
was lifted in 1987. Mining of peat for fuel, 
limestone for agriculture, and clay for insec- 
ticides continued as in previous years. At 
yearend, Burundi's external debt stood at 
almost $700 million.? 

Amoco Burundi, a subsidiary of the Amo- 
co Petroleum Co., drilled two exploration 
wells in northern Lake Tanganyika in 1987. 
No oil was found, but preliminary findings 
were encouraging enough that further seis- 
mic surveys and offshore and onshore drill- 
ing exploration were planned in 1988. Any 
oil or gas finds would have substantial 
impact on the Burundian economy because 
a major portion of the country's trade defi- 
cit was directly attributable to petroleum 
and gas imports. The Zaire Government 
agreed in June to let Amoco Burundi ex- 
plore Zaire's side of Tanganyika using the 
same equipment and personnel being used 
in Burundi. 

The Musongati nickel laterite project re- 


mained a most important mining venture 
but investigations were at a virtual stand- 
still. Analyses and reports on exploration 
drilling in 1985-86 were offered to various 
governments, international lending agen- 
cies, and mining companies in hopes of 
generating development capital. The feasi- 
bility project consultant, Exploration und 
Bergbau of the German Democratic Repub- 
lic, released details on the extent and con- 
tent of the higher grade nickel deposits in 
1986. More than 200 million tons of nickel 
ore had been estimated in Burundi by 
yearend, with a high-grade nickel zone iden- 
tified at Buhinda, northeast of Musongati.* 
Within the explored high-grade Buhinda 
area, reserves at a cutoff grade of 0.8% 
nickel were placed at 29 million tons av- 
eraging 1.62% nickel, 0.12% cobalt, and 
0.31% copper. The ore also contained palla- 
dium and platinum. Approximately 46% of 
the ore was ferrolitic, and the rest was 
higher valued saprolite. Drilling evidence 
suggested a coherent 1,200-meter-long by 
200-meter-wide mineralized zone, character- 
ized by thick, saprolitic, high-grade nickel 
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ore. The shallow ore body was described to meters, with an average of approximately 


have overburden ranging from 5 to 55 21 meters. 


Table 1.—Other countries of East Africa: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Country and commodity 1983 1984 1985 1986” 1987" 
BURUNDI? 
Clays: Kaolin- - - - - - --- ------------——- 4,053 1,990 4,360 5,113 5,290 
JJ. troy ounces. . 2 1,115 829 980 836 
Lie... ccc uL i S 42 1,100 160 137 
//!!! ĩ JJ. eS 13,293 14,000 10,318 12,455 17,000 
ETHIOPIA? 
Cement, hydraulic" J eee 170,000 240,000 250,000 250,000 250,000 
Clays: Kaolinf-.... 2 LLL LLL LLL LLL 9,000 9,000 9,000 9,000 5,000 
Gold, mine output, Au content troy ounces. _ 14,000 15,000 15,000 15,000 320,651 
Gypsum and anhydrite, crude? __ cubic meters 4,000 4,000 4,000 4,000 935 
Petroleum refinery products: 
Gasoline Fihousand 42-gallon barrels. _ 3855 900 3849 850 850 
Kerosene and jet fuů ll do... — 3465 500 3478 500 500 
Distillate fuel oil „ do... 31,514 1,500 32,149 2.100 2,100 
Residual fuel oil _______.____~- do... 32,033 2,000 31,377 1,400 1,400 
CCC do... 146 150 3122 125 125 
Refinery fuel and losses do- 3475 500 3544 550 550 
Total jee xe eee do 35,488 5,550 35,519 5,525 5,525 
Platinum, mine output, Pt content? 
troy ounces. . 125 125 150 150 150 
Pumice® EEE ae ee cubic meters 35,625 6,000 6,000 6,000 26,042 
Salt: 
o fer 15,000 15,000 5, 15,000 15,000 
RPM KNEE y en EE QM 110,000 120,000 120,000 120,000 120,000 
Stone, sand and gravel:? 
))%%ͤ ( ö 100,000 100,000 100,000 100,000 125,000 
d 3 EA E ya cubic meters 650,000 650,000 650,000 650,000 422,601 
Other oou cm et ,000 2,000,000 2,000,000 2,000,000 2,000,000 
KENYA? 
Baritée. ⁰AA•-ͥ⸗ t 300 210 255 420 50 
Carbon dioxide, natural |... ------ 3,000 3,161 8,151 4,093 4,386 
5 hydraulic thousand tons 1,280 1,164 847 1,312 1,321 
ays: 
Bentonite? _____________--_------- 200 200 200 200 200 
KB0Dn- necu eI E ees 65Q 295 320 2,000 40 
Disti c aie cedi deditus 1,570 1,512 3,082 1,450 616 
Dolomite — ß ele 31,920 32,865 8,000 3,000 3,000 
Feldspa kt 700 685 692 ee 500 
Fo 2 c oe ⁰ SS 59,084 46,578 58,174 50,851 60,190 
Gem stones, precious and semiprecious: 
Amethyst - -------------- kilograms. - 5 17 10 ($) (4) 
Aquamarine ________---~~-~-- do 4 7 7 ($) (4) 
Garnet. o ee AA do_ — ~~ 68 107 90 44 408 
Ruby_____________________ do. 98 187 92 66 70 
Sapphitrtre grams... 5,000 5,000 15,000 5,000 5,000 
Tourmaline --- kilograms- 37 13 31 5 11 
Gold, mine output, Au content troy ounces... 100 600 442 2,939 8,939 
Gypsum and anhydrite 1,350 1, 500 1, 500 11,060 38,819 
lolite „„ grams. - 5,504 23,000 24,000 20,000 *20.000 
Iron and steel: Steel, cruleihißhu _ 10,000 10,000 10,000 10,000 10,000 
Kyanite 2.6 88 kilograms_ - 5,447 1,000 1,000 1,000 1,000 
| BT T NORUNT UE NOE 84,869 20,855 21,860 12,300 26,482 
Magnesite? _______________--_------ 300,000 $311,254 300,000 300,000 00,000 
Petroleum refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. — 2,555 2,600 2,000 2,000 2,600 
Sr ³ð ee do— — — 2,555 2,600 2,600 2,600 2,600 
istillate fuel oil... do- 3,285 3,300 3,300 3,300 3,300 
Residual fuel oililili „ do_ ___ 4,015 4,000 4,000 4,000 4,900 
Unspecified________________- peek 365 400 400 400 400 
Refinery fuel and losses_ |... do_ _ __ 365 400 400 400 400 
otal eh do... 13,140 13,300 13,300 13,300 13,300 
Phosphatic materials: Guano SN 6 6 PNE gs 
Salt: 
Rotki22 36 DP RN *60,000 12,885 66,330 65,000 *65,000 
Other ß ac eue €23,427 28,000 25,800 35,379 *35,000 
Totál nte . 83,421 100,885 92,130 100,379 e100, 000 
Jöö˙ö³%ĩ³Ü—⏑ↄö 0 a ee ri a hoe ci 231, 069 789,484 150,000 50,000 142,428 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF OTHER EAST AFRICAN COUNTRIES 1001 


Table 1.—Other countries of East Africa: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1983 1984 1985 1986P 1987P 
KENYA? —Continued 
Sodium compounds, n.e.s.: 
Soda aa 198,690 226,050 227,760 237,650 228,650 
Soda, crushed, raw... 222222 ; i 5,441 5,882 1,557 
Stone, sand and gravel: 
careous: 
Coral (for cement manufacture 8 150,000 150,000 150,000 175,080 *175,000 
Kunkur (for cement manufacture)? _ _ _ _ 200,000 200,000 280,000 250,000 250,000 
Limestone (for cement manufacture — — — 1,579,960 1,444,234 1,883,000 2,069,020 22, 000, 000 
Sand, glass ~- -------------------- T5,488 r5,550 5,519 . 5,525 €5,525 
Vermiculite 1.200 872 1,515 2,544, 3,887 
Wollastonittekekekeke epee E o 298 800 
LESOTHO? 
;§ö;— 8 cubic meters 25, 000 25, 000 25,000 25,000 25,000 
MALAWI? 
Cement, hydraulic - —- - - - - - „ 70,318 70,058 61,654 69,471 72,831 
22 (8 ee 2, *4,000 10,708 18,256 
Spa ee alae Fela ee Os ĩ³˙¹. PL AER 2,190 2,005 1,923 2,735 3,160 
Stone: Limestorrnenen 109,186 *100,000 *100,000 103,087 107,040 
MAURITIUS? 
õö˙d ²⁰ů MWM... UE E E 7,000 7,000 7,000 7,000 7,000 
J)) §˙ðꝗ1 A a ee CN 6,00) 6,000 
Stone: Basalt, not further described 1,100,000 1,100,000 1,100,000 1,100,000 1,100,000 
MOZAMBIQUE? 
Asbestoss „ 8600 400 55 ues z 
Bauxite oo de eee 88 s D 5,037 4,247 €5,000 
Beryllium: Beryl concentrate, gross weight 6 1 6 6 6 
Bismut n) 44 8,509 1,047 1,052 80 *100 
ae hydraulic thousand tons 420 450 450 450 450 
Cla 
Bentonite ceed aaa ee alae um!; ean 250 405 361 1,112 "1100 
DAT md A 292 *300 152 
Coal, bituminou sss thousand tons 59 107 20 50 50 
Copper, mine output, salable ore and concen- | 
tra 
Gross weight! „„ 1,189 1,578 590 1.303 11000 
Cu content 291 118 260 200 
Feldsp auer 817 6800 67 100 *100 
Gem stones: 
Aquamarine grams. _ 2,246 2,400 3,600 8,600 *3,600 
Beryl, morganite_ - - - - - --------— do— 28 50 2 
111 ee do... 3,531 4,200 5,000 5,000 €5,000 
Garnet ---------------- kilograms. _ 1,268 1,625 1,500 11,024 *10,000 
Tourmaline grams. .. 1,597 6,000 1,500 1,238 *1,200 
Lime, hydraulic - -- -------------—-— 10,000 10,000 10,000 10,000 10,000 
IRI 8 cubic meters 515 715 1,187 *1,100 
Mica, waste „ 2309 300 300 300 300 
Microl itte kilograms- 23,000 9,900 6,283 2,649 €3,000 
Monazite concentrate do... 34,141 4,000 4,000 4,000 *4,000 
Ornamental stones, rose quartz do... 4911 8,600 2,500 2,500 $2,500 
Petroleum refinery products 
Gasoline id 42-gallon barrels. — 3637 3140 175 175 175 
Kerosene and jet fuel do... 3162 323 50 50 50 
Distillate fuel oilililllll -----—- do— — 3464 160 250 250 250 
Residual fuel oil --—- - ---------—- do... 3652 3487 500 500 500 
Asphalt! do- a2. 311 325 25 25 25 
rr nee do— 31,916 3835 1,000 1,000 1,000 
Salt, marinen 28,000 28,000 28,000 28,000 28,000 
Tantalum ores and concentrates, tantalite 
kilograms. — 18,900 6,700 4,215 2,124 $8,000 
RWANDA? 
Beryllium: Beryl concentrate, gross weight _ — - — — 82 44 21 TN " 
V ores and concentrates, gross 0 F x 
PC 8 — is 
Gold, d. mine output, Au content -troy ounces. . 623 240 288 208 325 
Tin: 
Mine output, Sn content! 1,068 1,093 813 29 ie 
Smelter output, Sn content 1,110 1,000 800 ies £t 
Tungsten, mine output, W content 231 260 167 13 is 
SEYCHELLES? 
% 22652 et 8 4,500 4,500 4,500 4,500 4,500 


See footnotes at end of table. 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 
—Continued 
(Metric tons unless otherwise specified) 
Country and commodity 1983 1984 1985 1986” 1987P 
SOMALIA? 
Salt, marine®_____________________-- 30,000 30,000 30,000 30,000 30,000 
Sepiolite, meerschaum® ______________-_- 10 10 10 10 
SUDAN? 
Cement, hydraulic- - - ------ thousand tons *200 176 193 200 122 
Chromium: Chromite concentrate, gross 
weight 22222 E 20,000 20, 000 8,799 8,500 13,015 
Gold, mine output, Au content" --.troy ounces . 500 1,500 1,500 1,600 32 134 
Gypsum and anhydrite, crude 8,000 8,000 6,400 7,000 7,000 
o eel 400 400 400 400 400 
Mica, all grades 310 310 10 10 10 
Petroleum refinery products: 
Gasoline thousand 5 barrels. — 1,000 772 1,000 1,000 1,000 
Jet full do... 800 984 800 800 800 
Distillate fuel oililillll ~~ do... 2,000 1,438 1,500 1,500 1,500 
Residual fuel oi] -------------- do 2, 000 1,690 1,500 1,500 1,500 
Refinery fuel and losses do— - 300 44 300 300 300 
G] AAA 88 do— e 216 s 2t ie 
/r gt ee c d 5,600 4,894 4,600 4,600 4,600 
Sall- -oha eec uo aee LL 915,000 915,000 88,467 *40,000 51,662 
SWAZILAND? 
Asbestos: Chrysotile. - - - - - -- -- -------——- 26,287 25,832 25,130 20,908 25,925 
Coal: Anthracite |. - - - --------------—--— 101,652 124,569 166,179 172,145 165,317 
Diamond ------------------- carats_ - =. 16,837 21,128 39,144 295,000 
Stone: produet cubic meters 151,468 97,657 83,908 120,723 96,114 
Tin, mine output, Sn content . 5 ae gor e 
TANZANIA? 
ee hydraulic, thousand tons 420 870 801 €300 €300 
Cla 
Bentonite 2 A 8 375 375 75 75 75 
FO ˙ÜWwmim AAA eL EC 1,276 1,885 1,636 *1,600 *1,600 
Coal, bituminous- - - - -~ - - - —- - - --------— 9,996 9,722 20,000 *20,000 *20,000 
Diamond „ earats . 260,574 277 352 236,000 190,000 150,000 
Gem stones, precious and semiprecious exclud- 
diamond $ ____§________________ 3646 650 3646 650 650 
Gold, refined troy ounces. - *800 2,680 1,716 2,195 *3,000 
Gypsum and anhydrite, erule 12,000 12,000 314,411 14,000 14,000 
Lime, hydrated and quicklime® |... 33,006 3,000 32,472 3,000 8,000 
ü ] ] 86 (9 (9 (9 (9 (9 
Nitrogen: N content of ammonia*. ______ ~~ 6,000 6,000 6,000 6,000 6,000 
Petroleum refinery products:? 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 354 363 80 80 80 
Gasoline do... 3718 3892 800 800 800 
Kerosene _---------------—— do... *200 3259 220 220 220 
ß . snan naa do— —_ 3174 3213 300 300 300 
Distillate fuel oil do... 3914 31,062 1,050 1,050 1,050 
Residual fuel oi] -------------- Orcus 31,317 13904 1.750 1.750 1,750 
Refinery fuel and losse „ do. ..- 330 300 300 300 
rr / ee do— - 33,667 34,723 4,500 4,500 4,500 
Phosphate minerals: Apatite €20,000 14,536 15,000 10,000 18,400 
Salt, all types 28,291 21,659 21,108 21,868 22,000 
Soda ůůũlhiéAçgõQ. .. Dina a cs 298 300 300 800 
Tin, mine output, Sn content! 6 4 2 92 e2 
UGANDA? 
Cement, hydraulic, 20,000 20,000 20,000 20,000 20,000 
Lime, hydrated and quicklime? |... 3413 500 500 500 500 
Phosphate minerals: Apatite? _ --—--------- 100 100 100 100 100 
Salt, evaporated? 4 5,000 5,000 5,000 5,000 5,000 
Tin, mine output, Sn content ------------- 18 r 18 r g 18 10 
Tungsten, mine output, W content 34 34 4 4 4 
*Estimated. Preliminary. 


"Revised. 
„Includes data available through Sept. 8, 1988. 


2In addition to the Oona aen m quantities of unlisted varieties of crude construction materials (c 
sand and gravel, and stone) pens ly are produced, but output is not reported quantitatively, and av. ae 


information is inadequate to e reliable 3 of output levels. 
SReported figure. 


“Less than 1/2 unit. 


5Diamond figures are estimated to represent 70% gem-quality or semigem-quality and 30% industrial-quality stones. 
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COMOROS 


There were no known commercially ex- 
ploitable mineral deposits on the islands of 
the Comoros archipelago, and only small 
sand and gravel excavations for local con- 
struction were operated during the year. 


The Islands continued to rank among the 
world's poorest nations. The country's prin- 
cipal foreign-exchange earners were vanilla 
and cloves. 


DJIBOUTI 


Mineral production in Djibouti during the 
year was limited to locally used construc- 
tion materials, evaporated salt, and a small 
amount of lime. The Hanle-Gaggade phase 1 
geothermal project continued, with Pool- 
Intairdril of the United States selected to 
drill four exploration geothermal wells. 
Drilling began in December 1986 at Hanle, 
50 kilometers southeast of the Ethiopian 
border. The wells were drilled over a 1-year 
period, and ranged in depth from approxi- 
mately 2,800 meters to 2,500 meters. The 
value of the drilling contract was estimated 
at $6 million.* 

The Italian company Aquater, a subsid- 


iary of the State agency Ente Nazionale 
Idrocarburi (END) and a consultant on the 
geothermal project, was conducting a detail- 
ed analysis of the well data to determine the 
area's geothermal reserves. Potentially all 
of Djibouti's electrical demands could be 
met with geothermal energy. The total 
phase-l cost, which covered both the drill- 
ing and analysis, was estimated at $16.6 
million and was being funded by IDA, the 
Government of Italy, the African Develop- 
ment Bank, the Organization of Petroleum 
Exporting Countries Fund for International 
Development, and the United Nations De- 
velopment Program (UNDP). 


ETHIOPIA 


Mineral production in Ethiopia continued 
to be a small part of the economy. Small 
amounts of gold, kaolin clay, marble, and 
platinum were produced for export while 
gypsum, limestone, marble, and salt were 
produced for domestic consumption. Gold 
was by far the major mineral export in 
terms of value, worth approximately $8 
million* in revenues in 1987. All petroleum 
related requirements continued to be im- 
ported, with crude being refined at the 
country's sole refinery at Assab. 

The gold activity in Ethiopia centered 
around the Adola placer deposits in south- 
ern Ethiopia in Sidamo Province. The Gov- 
ernment put considerable emphasis on in- 
creasing the production of gold, with techni- 
cal and equipment assistance from the 
U.S.S.R. The Government hoped to increase 
annual production to 100,000 troy ounces 
over the course of the next few years. 

The Bureau de Recherches Géologiques et 
Miniéres (BRGM) of France and Seltrust 
Engineering of London, United Kingdom, 
completed a final feasibility study on devel- 


opment of the Lega Denbi gold deposits in 
southern Ethiopia. Based on the results of 
the study, development of a surface mine 
was under way at yearend. As part of the 
construction, a contract to build a 3,000-ton- 
per-day conventional cyanide leaching and 
associated processing plant was awarded to 
Davy McKee Corp. of Stockton, United 
Kingdom. Gold production was expected to 
begin in 1989, and startup of the processing 
plant was expected to begin in 1990. A $23 
million credit from the African Develop- 
ment Bank was secured for the project in 
November, and another loan of approxi- 
mately $25 million was being negotiated 
with the European Investment Bank at 
yearend. 

Mining of marble and its use as a local 
building material and export commodity 
continued to grow in 1987. A quarrying 
operation for marble, granite, and lime- 
Stone was developed by the Government in 
the Dalatti area, northwest of Mendi in 
western Wellega, approximately 600 kilo- 
meters from Addis Ababa. The deposits 
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were discovered in the late 1970’s, and 
commercial operations began in 1981. The 
Ethio-Libyan Joint Mining Co., formed in 
1981, was the quarry operator, owned 51% 
by the Government of Ethiopia and 49% by 
the Government of Libya. In 1985, further 
deposits of marble were delineated in the 
Mendi area, with total estimates for the 
area approaching 1 million tons of reserves. 

Work continued on development of an 
open pit for potash in the Danakil Depres- 
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sion in northern Ethiopia, but insurgents 
were hampering progress. The Ethiopian- 
Libyan Mining Co. contracted with Entre- 
prise Miniére et Chimique S.A. of France, to 
design and supervise the construction of a 
1.5-million-ton-per-year open pit and benefi- 
ciation plant, based on approximately 70 
million tons of proven potassium chloride 
reserves in the western Danakil area. Start- 
up was not expected until after 1990. 


Table 2.— Ethiopia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Copper: Metal including alloys, crab 
Iron and steel: Metal, semimanufactures: Bars, rods, 


1984 1985 Principal destinations, 1985 
Lus 4 All to Djibouti. 
"- 6 Do. 
EN 52 All to United Kingdom. 
5 — 
1,148 1,502 Yemen (Aden) 1,028; Sudan 267; 
Yemen (Sanaa) 200. 
16,152 33,600 Malaysia 24,000; Sonya 5,000; 


Tanzania 4, 


Table Prope by Virginia A. Woodson. Ethiopia did not report any exports of mineral commodities to the United 


States during 19 
Table 3.— Ethiopia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1985 
Commodit 1984 1985 : 
d ee Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides _ _ -------- 15 6 -— All from United Kingdom. 
Metal including alloys, semimanu- 
factures ccn nec 444 348 -- Belgium-Luxembourg 143; West Ger- 
many 50; France 48. 
Matte and speiss including cement cop- ; 
Metal including alloys, semimanu- m 
Eo cd um i cic E 315 75 38 East Germany 10; West Germany 10. 
Iron and Feder Metal: 
rr eut 640 1,296 -— Yemen (Aden) 961; Sudan 79. 
Pig iron, cast iron, related materials - 38 2 ane East Germany 1; U. S. S. R. 1. 
Ferroalloys: 
Ferromangan eee 103 . 
Unspecified as 54 -— All from West Germany. 
Steel, primary form 6,216 8,626 -- Poland 4,747; Japan 3, 483. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 12,291 9,627 bee Romania 2,344; West Germany 2,235; 
United Kingdom 2,063. 
Universals, plates, sheets 31,314 19,444 36 Japan 12,365; West Germany 2,863. 
Hoop and strip . -----------— 2,635 3,713 -- Japan 3,583. 
Rails and accessories 14 12 € United Kingdom 4; France 3. 
Wil on loc ud 1,798 809 -— Republic of Korea 528; Japan 127. 
Tubes, pipes, fitting 12,563 5,510 23 West Germany 1,622; U.S.S.R. 1 ,296; 


See footnote. at end of table. 


India 1,008. 
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Table 3.—Ethiopia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity 1984 1985 ; | 
n Other (principal) 
METALS —Continued 
Lead: 
PET ENSEM 4 2 — All from United Kingdom. 
Metal including alloys: T" 
Unwrought 26 1 -- Do. 
Semimanufactures_ _ ~~~ — ~~ —- NA 39 ae Kay 30; Japan 6. 
Manganese: Oxides ~~~ 100 123 -. All from Switzerland. 
Moray 5 76-pound flasks — ere 29 _. All from West Germany. 
ickel: 
Matte and speist (3) 1 — All from Italy. 
Metal including alloys 
Scrap... _— value: thousands $2 $3 -- All from Ja 
Unwrou ght 3 2 _. All from J 
Semimanufacture . -------- 266 17 s T G8 80 10: United Kingdom 
Silver: 
Waste and sweepings 
value, thousands SN $3 --. All from Italy. 
Metal includi alloys; unwrought and 114 
eot 9 "e 
Tin: Meta including alloys: i 
nwrroughnt! sa 
— 353 6 3 -- United Kingdom 2; Sweden 1. 
c: 
ote d M ML E 24 41 — All from West Germany. 
Metal J including alloys: 
PM 110 1,651 — Ja "pon b 1,562; Belgium-Luxembourg 
E —— P IP 1,500 17 -- All from United Kingdom. 
DR mimanufacturess — — — —~ — 1 90 — All from Japan. 
er: 
Oxides and hydroxides .-._-~-- 1,585 15 _. All from West Germany. 
Base metals including alloys, all forms 
value, thousands 82 Mi 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Artificial: Corundum ~- -—-------- 244 894 E Do. 
Grinding and polishing wheels and 
f - —- - - —-— -—- — ——-————— 102 894 Be Denmark 732; France 54. 
Asbestos, crude -~ -------------- cm 853 -- Italy 350. 
Boron materials: Crude natural borates _ "E 
Cement. —— souci ee eee oe E ee 95,986 568 -. USSR. 292; Ireland 100. 
Clays, crude -~ ---------------- 827 966 _. West Germany 910. 
Diatomite and other infusorial earth — — — erie 10 mí All from France. 
Fertilizer materials: 
Crude, n. es. . value, thousands $3,039 ES 
ufactured 
Ammoniaͤ” 11 -— All from West German 
Nitrogenou ss 15,116 29, 615 . Bi enr |^ e 25 200; Nether- 
Phosphaticcc ---- 23,132 500 eve n Ver Many 300; Belgium-Luxem- 
u : 
Unspecified and mixed 36,084 28,484 M Re ublic of "pira 26,250; United 
om 1,417. 
I· . NR een 798 8 _. All from Belgium-Luxembourg. 
Magnesium compounds, unspecified .. .. — — 80 100 -- All from Netherlands. 
Mica: Worked including agglomerated 
splitting. value, thousan 81 ae 
nts, mineral: Iron oxides and hy- 52 
Salt and brine — === === 18 11 NA West Germany 1; unspecified 8. 
Sodium compounds, n.e 
Carbonate, natural and manufactured 2,082 863 -- Kenya 500; West Germany 346. 
Sulfate, manufactured 603 4,063 -~ West Germany 2,594; Italy 826; 
Kenya 500. 
Stone, sand and gravel: 
iini er stone: Crude and partly T 
Dolomite, chief ly refractory. grade aoe 258 52 __ All from Italy. 
Gravel and crushed rock... 112 A 
Limestone other than dimension —— -2 300 PM 
Sand other than metal- bearing 9 2 _. All from Netherlands. 


See footnotes at end of table. 
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Table 3.— Ethiopia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 : 
E ga Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude 5 native and by- 
prod n a E 4 19 -— All from West Germany. 
Co Joidai, precipitated, sublimed — 403 1,237 — West Germany 1,137. 
Sulfuric acid - - - -------------—- 1,396 1,785 —— ure Germany 776; Italy 532; 
Talc, steatite, soapstone, pyrophyllite 56 3 — All from West Germany. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 516 144 _. West Germany 118; Italy 26. 
Coal: Anthracite and bituminous- _ — _ _ — 4 10 — All from France. 
Coke and semicokee „ 68 ux 
Petroleum: 
Crude _ thousand 42-gallon barrela. . 5,261 5,456 _. All from U.S. S. R. 
no ds 
uefi ro leum 
: E 2 gallon barrels _ 81 dM 
Gasoline, 55 5 do... 21,893 815 Da All from Djibouti. 
Mineral jelly and wax _ _ do- 5,194 7, 327 87 ie 4,966; West Germany 
Kerosene and jet fuel do- 3,255 318 — Netherlands 248; inoue 70. 
Distillate fuel oil do— 242,525 612 Not piu 936; France 231. 
Lubricants. - - . do... 96,936 93,478 BN ted Kingdom 48,097; Ttaly 28,665; 
Netherlands 11, 102. 
Residual fuel oi do... 36,131 266 — All from United Kingdom. 
NA Not available. 
Table prepared by Vi A. Woodson. 
2Unreported quantity valued at $1,000. 
KENYA 


Increased international crude oil prices 
and depressed coffee prices combined to 
reverse the promising economic trends 
Kenya experienced in 1986, when inflation 
was reduced to 4.5%. Although all external 
debts were met in 1987, the foreign-ex- 
change reserves of the country fell sharp- 
ly, and the Government responded by im- 
posing heavy restrictions on imports. The 
Kenyan trade balance for 1987 was a deficit 
of almost $650 million.“ 

Other than stepped-up gold exploration, 
there was little change in the minerals 
sector. Depressed international prices for 
most industrial minerals was the major 
reason for lack of activity. 

Bamburi Portland Cement Co. produced 
over 970,000 tons of cement. Of this figure, 
379,000 tons was exported, while the rest 
was consumed locally. Local sales increased 
slightly due to the startup of construction of 
a dam at the base of Mount Elgon; the East 
African Portland Cement Co. produced a 
record of just under 326,000 tons. The com- 
pany requested Government assistance for 
modernizing and expanding operations to 
meet the Mount Elgon dam cement require- 
ments. 

Magadi Soda Co. produced slightly less 
than in 1987, but remained Kenya’s largest 


supplier of salt. Its output of 37,000 tons of 
crude salt was approximately the same 
level as in recent years. Magadi operations 
continued to be financially hampered by 
yearly increases in railroad tariffs and 
unreliable service, mainly unavailability of 
locomotives. 

The Kenya Fluorspar Co. (KFC) success- 
fully produced low-phosphorus, high-quality 
fluorspar for the first time during late 1986, 
and these efforts began to pay off in 1987. 
Laboratory work in 1985, under contract to 
Robertson Research International Ltd. of 
the United Kingdom, resulted in the devel- 
opment of an economically feasible process 
for reducing phosphorus impurities in 
KFC’s concentrates. The level of impurities 
had hindered the company’s sales since 
startup in 1975. With a higher quality 
product, the company found ready markets 
in the United States, Western Europe, Ja- 
pan, and Australia. 

By the use of various reagents to depress 
the phosphorus mineral apatite in the flota- 
tion circuit, Robertson Research demon- 
strated that the phosphorus pentoxide con- 
tent could be lowered to less than 0.10%. 
The new process included additional con- 
centrate cleaning stages that also reduced 
silica and carbonate impurities. The requir- 
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ed changes to the plant's operations were 
completed in early 1987. 

KFC also developed another surface mine 
at Cheberen in the Kerio Valley. With the 
additional mine, expectations for KFC's op- 
erations in 1988 were 300,000 tons of ore 
production and 100,000 tons of fluorspar 
output from the processing plant. 

At yearend, gold exploration concessions 
were held by BRGM, Kenor of Norway, 
Migori Gold of Kenya, and the San Martin 
Co. of Switzerland. San Martin continued 
underground development of a mine on the 
quartz reef deposits of Western Kenya's 
Archean greenstone gold belts in the Lake 
Victoria Basin. Other deposits in western 
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Kenya were being mined on the artisan 
level. 

By yearend, the Metal Mining Agency of 
Japan (MMAJ) had almost completed the 
first phase of its project to explore for rare- 
earth minerals and phosphate in the Homa 
Bay region of Western Kenya. Initial re- 
sults were reported to be very encouraging, 
and the second phase of the estimated 3- 
1885 project was expected to begin by mid- 
1988. 

Gem stone exploration continued in 1987, 
along with mining for tsavorite, a green 
garnet gem stone found only in Kenya, 
which continued to gain international rec- 


ognition. 


LESOTHO 


Since closure of the Letseng-la-Terai dia- 
mond mine in 1982, Lesotho's mineral pro- 
duction consisted solely of sand and gravel 
for local use. However, a major factor in the 


economy continued to be repatriated wages 
of Lesotho mineworkers in the Republic of 
South Africa. 


MALAWI 


Mineral production and exploration in- 
creased with encouraging signs for further 
improvement in 1988. The Portland Cement 
Co. of Malawi increased production about 
4%, and sold it all with revenues estimated 
at $8 million? The Kaziwiziwi coal mine 
increased production more than 80% in its 
second full year of production. It sold 18,600 
tons valued at $500,000, also more than 80% 
higher. Further substantial production in- 
creases were expected in 1988 with explo- 
sives to be used in extracting the coal for 
the first time, and a rail system to replace 
wheelbarrows in transporting the coal out 
of the mine. Lime production, still small- 
scale, increased approximately 10%, with 
sales amounting to 2,580 tons at a value of 
$100,000. An experimental vertical kiln, 
built by the Government during the year, 
was expected to improve the quality of the 
lime. Testing of the kiln was to begin in 
1988. 

An experimental coal mine opened at 
Mchenga, approximately 8 kilometers 
southeast of Kaziwiziwi. The project was 
being handled by Charbonnage de France 
under a funding agreement between the 
Governments of Malawi and France. By the 
yearend two adits had been driven next to 
the 1.5-meter-thick seam of interest, and 
exploratory drilling cores in from the adit 
were used to estimate a reserve of 1.1 
million tons of coal. At yearend, all mining 
equipment had been installed, and limited 


mining activities were expected in 1988. 

As a followup phase to geological map- 
ping by BRGM and the Malawi Geological 
Survey Department (GSD), drilling began in 
the Mwabvi Coalfield of the Nsanje District. 
By yearend, eight exploration drill holes 
had been completed. Results showed thick 
coal seams near the surface, and at moder- 
ate depths. Geological mapping by RGM 
and GSD was also carried out on the North 
Rukuru and Nthalire Basins in the Chitipa 
District. A comprehensive exploration drill- 
ing program was being planned for North 
Rukuru, which was estimated to have the 
potential for the largest coal reserves in 
Malawi. 

Paterson, Grant, and Watson of Toronto, 
Canada, completed their evaluation of the 
UNDP funded airborne geophysical survey 
completed in 1986. Interpretation of the 
results show a lot of mineralized areas with 
good potential for base metals, gold, the 
platinum-group metals, industrial minerals, 
and radioactive minerals. 

MMAJ and the Japan International Co- 
operation Agency completed the second 
phase of an exploration of the Tundulu and 
Songwe carbonatite complexes. Thirty-five 
drill holes had been completed by the end of 
the phase, along with sampling from five 
trenches. Results of the drilling had not 
been made public by yearend. Phase 3 was 
to begin in mid-1988. 
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MAURITIUS 


Mauritius continued to advance as a de- 
veloping country, with a gross domestic 
product (GDP) of $1.3 billion* in 1987. The 
economy grew by an estimated 7% for the 
third consecutive year of strong growth. 
Mineral production comprised only small 
amounts of salt and lime, along with some 
sand, gravel, and stone for construction. For 


the second year since 1974, Mauritius re- 
corded a trade balance surplus, owing main- 
ly to increasing exports of manufactures. 
Although sugar was the most important 
export, the manufacturing sector accounted 
for more than one-half of all export reve- 
nues. 


MOZAMBIQUE 


In January 1987, the Government of Mo- 
zambique adopted a Program for Economic 
Rehabilitation, which included dismantling 
the country's centralized economic system 
and replacing it where possible with private 
control. As part of this plan, large state-run 
collective farms were returned to private 
hands during the year. Agriculture employ- 
ed more than 85% of the work force. 

Mozambique's GDP increased almost 20% 
to about $4.7 billion. However, most balance 
of payment indicators showed increased 
deficits, and the country's foreign debt in- 
creased about 14% to about $3.6 billion. As 
in recent years, the country's economy and 
its ability to attract foreign investors were 
severely hampered by the insurgency. 

A U.S. Government-funded study in 1987 
evaluated the economic potential of a num- 
ber of minerals in Mozambique, including 
ilmenite, nickel, chromite, cobalt, berylli- 
um, tantalum, rare earths, manganese, 
platinum, bauxite, graphite, marble, diat- 
omite, bentonite, fluorspar, coal, and natu- 
ral gas. It was felt that ilmenite (sands) and 
diatomite showed the best near-term devel- 
opment potential. 

Coal output improved dramatically, al- 
though the production potential appeared 
to be very much higher. The Mozambique 
Government was seeking aid from the Ger- 
man Democratic Republic and the U.S.S.R. 
to rehabilitate the five existing mines at 
Moatize. These mines had a combined ca- 
pacity of 800,000 tons per year. Two new 
opencast mines were planned for Moatize 
and described in a preliminary study. These 
could boost coal production to 6 million tons 
per year. Because of problems related to the 
continuing insurgency, including the cut- 
ting of the railroad line to the port of Beira, 
200,000 tons of coal was stockpiled at year- 
end. Coal reserves at Moatize were estimat- 
ed to be 2 billion tons, with an additional 1.5 
billion tons estimated in the nearby Sa- 
nanggoe Basin. 


Kenmare Resources PLC (KRPLO) of 
Dublin, Ireland, and the Geological Survey 
of Yugoslavia (GEO) signed 50-50 joint- 
venture agreement to develop a titaniferous 
mineral sand deposit between the towns of 
Angoche and Sangage on the northeastern 
coastline. The deposit was discovered by 
GEO in the early 1980's, and a 5-year 
sampling program, including exploration 
drilling, delineated proven reserves along a 
4.5-kilometer strip of 28 million tons of ore 
grading 8% economic heavy minerals. Con- 
centrates graded 84% ilmenite, 8% titano- 
magnetite, 4% zircon, 3% rutile, and 1% 
monazite. Metallurgical testing was under 
way at yearend, and final results were 
expected to be reported in early 1988. Pre- 
liminary findings indicated a potential re- 
covery rate of between 85% and 90%. Fur- 
ther drilling and engineering studies were 
under way at yearend, to be completed in 
early 1988. Given favorable results, com- 
mercial production could begin as early as 
1989, with KRPLC the operator-manager. 

Edlow Reseurces, a Bermuda-registered 
company from the United States, began 
prospecting for titaniferous beach sands in 
a 200-kilometer-long concession in Zambez- 
ia and Nampula Provinces, between Raraga 
and Moma. Substantial reserves were al- 
ready known to exist, and Edlow was look- 
ing for additional reserves and more infor- 
mation on specific locations. The concession 
agreement was for 27 years, and the initial 
project cost was estimated at $20 million. 
Production could be as early as 1990. 

A contract was signed with Lonrho Ltd. of 
the United Kingdom for exploration and 
development of gold deposits in Manica 
Province. Investments by Lonrho in 1987 
totaled $2 million. 

The Esso Petroleum Co. and Shell Explo- 
ration Co. partnership continued its petro- 
leum exploration drilling in Cabo Delgado 
Province; however, no discovery announce- 
ments were made. British Petroleum Co. 
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signed an agreement in September to spend 
$31 million in exploration drilling in 
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1988 and 1989. 


REUNION 


Mineral activities on the island were 
limited to small sand and gravel operations 
for local construction, and operation of a 
200,000-ton-per-year year cement clinker 
grinding plant at Saint-Denis, which manu- 


factured cement mix from imported materi- 
als. Réunion, an island of approximately 
2,500 square kilometers, had a population of 
approximately 550,000 in 1987 and remain- 
ed an overseas department of France. 


Table 4.—Réunion: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986 Destinations (principal), 1986 
METALS 
Aluminum: Metal including alloys: 
lop M ³ ⁰ A888 43 58 France 49; Madagascar 9. 
ec REY odas all PES value, thousands mE $3 Comoros $1; Mauritius $1. 
: in OyS: 
* k — NE" alue, thousands 151 152 Comoros $1, Madagascar $1 
actures value, thousands moros $1; ; 
Iron and steel: Metal | 
2,116 211 Italy 258; France 13. 
Semimanufi : 
Bars, rods, angles, shapes, sections 86 141 Comoros 88; Madagascar 52. 
Universals, plates, sheets 700 921 Comoros 471; France 249. 
Hoop and strip v · --- 1 ES 
Rails and accessories x 1 All to Comoros. 
Tubes, , pipes, í fitting 75 153 Madagascar 106; Co 46 
i ins RR ascar 106; Comoros 46. 
Castings End forgings, rouggzg 1 16 All to France. 
Silver: Metal including alloys, bim ok and parti 
C ea a value, thousands um $4 Do. 
Titanium: Oxides |... 22222 22-------- ee 3 All to Madagascar. 
INDUSTRIAL MINERALS 
Cement 2224265 ß LS EL e. 4 21 Madagascar 20. 
VE erud nono cene tee NA 46 All to ascar. 
Fertilizer materials: Manufactured 
Ammonia ~- e eS 2 All to Republic of South Africa. 
Ni hl.. K ee ee 3 SEE 
, e eee eee is 2 All to Comoros. 
nspecified and mixed _ _________-~----~-- 6 m 
Elemental, crude including native and byproduct 
value, thousands $1 see 
Sulfuric acid _...__.._.----_-----~-~-- 4 PN 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Liquefied petroleum gas 42-gallon barrels. .. 131 766 Do. 
Mineral jelly WOX ee naek do— 126 All to Republic of South Africa. 
Kerosene and jet fue!!!“ «„ do— ne 62 NA. 
Distillate fuel oil do— 112 a 
Lubricants _—------------------- do- 511 875 Comoros 777; Madagascar 63. 
Residual fuel oil |... h“ do- 40 fe: 
NA Not available. 


VTable prepare by Virginia A. Woodson. Réunion did not report any exports of mineral commodities to the United 


States during 1986. 
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Table 5.—Réunion: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 ; 
eee Other (principal) 
METALS 
Alkali and alkaline-earth metals 
value, thousands $2 $1 All from France. 
Aluminum: 
Oxides and hydroxides .. — — _ — do- $1 $7 Do. 
Metal including alloys, semimanu- 
eure 225 249 France 226; Belgium-Luxembourg 14. 
Chromium: : Oxides and hydroxides — — 4 EN 
5 Metal N alloys: , 
8 n 257 310 France 300. 
Iron and steel: Metal: 
Pig iron, cast iron, related materials 5 5 All from France. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 18,422 28,342 Republic of South Africa 11,984; 
pain 7,649; ce 4, 562. 
Universals, plates, sheets 18,708 17,025 France 12,268; . Republic of South 
ica 2, 
Hoop and strip - 39 38 All from France. 
and accessories 652 21 Do. 
WIS. Lc ee 8 624 778 Republic of South Africa 381; France 
Tubes, pipes, fitting 8,223 11,242 Prance 7, 207 . of South 
ca 
Castings and forgings, rough. .. .. — 898 522 France 434; Belgium-Luxembourg 88. 
Pep ͤ K an ae 9 7 All from France. 
Metal | including alloys, semimanu- 
actures. - - - 8 11 5 Do. 
3 value, thousands 82 ics 
Nickel: Metal including alloys: 
nwroughhgnt - ü- ccc = 1 Do. 
T Semimanufacturess Dice $36 1 All from West Germany. 
ver: 
Waste and sweepings _ _ _ _ _ — Se $2 Do. 
Metal including alloys unwro ht and 
Tin; eal incl RUPEE 8 87 $19 Do. 
tal including alloys: 
DOE oM IN do... $1 "- 
5 FCC 1 2 All from France. 
Titanium: Oxide s 379 392 Do. 
Zinc: 
TET ET NEUTER 8 7 Do. 
Metal including alloys: 
nwrought --—------------ 1 1 Mainly from France. 
Semimanufactures 8 28 All from France. 
Other: Oxides and hydroxides. — - - - - - — se 898 All from Kenya. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Aan Corundum, emery, pumice, 
ele E 8 1 10 Mainly from France. 
Grinding and polishing wheels and 
a E RUN ae 39 38 France 35. 
5 crude en ty Sete net See eee ee 4 11 United Kingdom 6; France 4. 
Barite and witherite ___._______~-~- 220 60 All m France. 
Boron materials: Oxides and acids m 1 
ä. Eee 248,661 222,462 Kenya i28 128, Y Republic of South 
Chalk su ee 2,072 1,727 France 1 212. Mauritius 515. 
Clays, crude ------------------ 553 35 All from France 
Diamond: Gan not set or strung 
value, thousands $13 $21 France $19; India $7. 
Diatomite and other infusorial earth ..... 25 58 All from France. 
Fertilizer materials: Manufactured 
Ammonia ___ --------------- 11 8 France 5; Belgium-Luxembourg 3. 


See footnote at end of table. 
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Table 5.—Réunion: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: Manufactured — 
Continued 
Nitrogenousss 2,495 5,074 o Italy 22 5; Belgium-Luxembourg 
Phosphatie 279 83 = Republic of South Africa 18; France 
Potassie 249 3,701 (2) Jordan 3,600. 
Unspecified and mixed... 29,7665 24, 863 um i 8,278; Mauritius 8,078; Italy 
Gypsum and plaster______-_-__--- 7180 10151 -- All from France. 
JJ) at OE Sr NT ee 1,784 1,467 oer Konya 757; Mauritius 358; France 
Magnesium compounds, unspecified .. - 154 35 All from Netherlands. 
Mica: Crude including splittings and waste 13 21 _. All from France. 
Phosphates, crude- - NN 768 -- All from Republic of South Africa. 
rum mineral: Iron oxides and 
ydroxides, processed ------ 62 33 — France 17; West Germany 16. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $29 -- India us Hong Kong $9; France $8. 
Salt and brine ~- -—------------- 2,224 3,495 — West tG Germany 1,597; Madagascar 
Sodium compounds, n. e. s.: aub 
Carbonate, manufactured . 18 10 — All from France. 
Sulfate, manufactured __________ 478 491 — France 481; Italy 10. 
Stone, sand and gravel: 
Dimension stone: | 
Crude and partly worked m 42 -- All from 9951 
Worked Re C esc ce 399 484 — France 409; taly 68. 
Gravel ene dessen k 2 49 ZI All from France 
goara an 33 asl ats a 4 MS Do. 
Su d other 1 metalbbearing 29 16 ME: Do. 
ur: 
Elemental: Crude including native and 
l ne acid •»t: NDS 129 99 ae France T8 West Ge 21 
IC Tr, MOORE oe eS = ce 78; West Germany 
Talc, steatite, soapstone, Syrophyllite ee 60 5 -. All from France. 
Vu 
P77 ee 66 131 8 Do 
Sine cad dross not metal-bearing .. — 1 x 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 22 20 -- All from Republic of South Africa. 
Carbon black - - - - - ---- -------—- 3 1 -— All from France. 
%%%%˙U d eee sau 2 1 m Do. 
Peat including briquets and litter 1 22 — West Germany 19; France 3. 
Petroleum refinery products: 
Liquefied petroleum gas 
ousand 42-gallon barrels. — 183 e 
Gasoline, motor do- 807 965 te Sarain 924; United Arab Emirates 
Mineral jelly and wasn do— (3) E i 
Kerosene and jet fue do— - 380 391 SUE Bahrain 359; Yemen (Aden) 32. 
ate fuel oil. _______~- do—- 516 629 — Bahrain 612. 
Lubricants ~- 3 do... 28 80 3) 10 ce 15; Republic of South Africa 
Residual fuel oil . do— 65 115 as United Arab Emirates 54; Tanzania 
Bitumen and other residues -do — — — 47 MN 
Bituminous mixtures do 1 1 — Mainly from France. 
Table prepared by Virginia A. Woodson; 
2Unreported quantity valued at $3,000 
Less than 1/2 unit. 
RWANDA 


Rwanda was the most densely populated 
country in Africa, with a population slightly 
over 6.8 million and land area slightly 
smaller than Belgium. It was heavily de- 
pendent on agriculture for subsistence and 
foreign exchange. Coffee and tea were the 


major foreign-exchange earners with coffee 
accounting for approximately 70% of all 
export revenues. Rwanda's sole mineral 
agency, Société Miniére du Rwanda (SO- 
MIRW A), went into receivership in Septem- 
ber 1985. The Government was making 
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strenuous efforts to reorganize the industry, 
and international agencies including the 
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International Monetary Fund (IMF) were 
investigating possible solutions. 


SEYCHELLES 


The only mineral-related operations on 
the islands of Seychelles remained small 
sand and gravel pits for local construction, 


and collection and processing of guano for 
fertilizer. 


SOMALIA 


The only mineral produced in Somalia for 
commercial export was sepiolite (meer- 
schaum). For local consumption, salt was 
produced from coastal evaporation pans and 
limestone for cement was quarried at Ber- 
bera. Roads were poor, and there was no 
railroad system. 

Somalia's external debt at the end of 1987 
was approximately $2 billion.“ The Govern- 
ment was unable to pay even the interest on 
this debt during the year, and at the Paris 
Club meeting held in July, the country's 
debts were rescheduled. Somalia's trade 
deficit for 1987 was estimated at $400 mil- 
lion. 

To boost both private and foreign partici- 
pation in the Somalian economy, a new 
foreign investment law was enacted in July. 
The law was to allow both profits and 
salaries originating from a registered in- 
vestment to be transferred abroad. Profits 
reinvested could be transferred abroad after 
5 years. Up to 50% of the salaries, wages, or 
gratuities of foreign personnel could be 


transferred out of the country. 

There was substantial interest in petrole- 
um exploration Somalia in 1987 by several 
international oil companies. Amoco Somali 
Petroleum Co. signed an agreement for an 
8.6-million-acre onshore concession cover- 
ing three contiguous tracts spanning from 
north to southwest of the capital city of 
Mogadishu. The agreement was for a 3-year 
period, with three 1-year extensions possi- 
ble. Aeromagnetic, gravity, and seismic 
field studies began in August. 

Amoco also signed an agreement with 
Consolidated International Petroleum and 
Gulf Stream Resources for one-half-interest 
in a 4-million-acre concession on the north- 
east coast. At least one well was to be 
drilled in the concession during 1988. Chev- 
ron Oil Co. of the United States was prepar- 
ing a drilling site at yearend in its northern 
concession near Zeila, on the Gulf of Aden 
coastline. Drilling was expected to begin in 
February 1988. 


SUDAN 


Sudan's economy continued to be in trou- 
ble in 1987. Standing at approximately $14 
billion?’ at yearend, the country's external 
debt was 1.5 times its GDP. One-third of 
worldwide overdue payments to the IMF 
were Sudan's. The Government had default- 
ed on paying even the interest on IMF loans 
since 1985. In August, the Government 
reached a l-year emergency agreement 
with the IMF, and in October the Minister 
of Finance announced the formal adoption 
of a reform program. The reforms included 
devaluing the Sudanese pound 40%, in- 
creasing local taxes and the prices of sta- 
ples, changes in the Islamic banking prac- 
tices, and a 4-year program to decrease 
Government regulation and enhance oppor- 
tunities for private and foreign investment. 

Mining activities in Sudan included 
small-scale chromite operations, salt from 


coastal evaporation pans, limestone for ce- 
ment as well as other small amounts of 
industrial minerals for construction pur- 
poses, and gold. The gold production contin- 
ued to expand during the year and was 
proving to be a profitable activity for min- 
ing firms and the Government alike. 

The Gebeit gold mine in Sudan's Red Sea 
Hills was officially commissioned in Novem- 
ber. Minex Developments operated the 
mine on behalf of its parent company, 
Greenwich Resources Ltd. of the United 
Kingdom, which owned 49% of the oper- 
ation. The Government of Sudan owned the 
rest. Between the start of experimental 
mining at Geibeit in June 1983 and the end 
of 1986, more than 3,200 ounces of gold were 
produced. Much of the production came 
from leaching surface piles since the under- 
ground operations did not begin until the 
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latter part of 1987. Operations were being 
conducted from an existing 45° inclined 
shaft. The shaft was rehabilitated and deep- 
ened from 70 meters to 140 meters. Plans 
were to extend the shaft an additional 120 
meters to facilitate mining. 

The capacity of the mine's vat leaching 
operation was increased from 100 tons per 
day to 300 tons per day. The processing 
plant was essentially completed during 
the year, by GEC Mechanical Handling of 
the United Kingdom, and comprised crush- 
ing, grinding, gravity separation, flotation, 
leaching, and smelting components. 

Production in 1988 was expected to aver- 
age approximately 100 ounces per day, and 
that rate was expected to double by 1992. 


1013 


Reserve figures in 1987 for Gebeit were put 
at 400,000 tons with an average grade of 
15.9 grams per ton. 

Gebeit was not the only gold mine in 
operation in 1987. In northeast Sudan 
BRGM and Total Cie. Miniére poured their 
first gold on March 1, 1987, at their Hassai 
Mining operation. Development of Hassai 
began in early 1986 and continued through- 
out 1987. Commissioning of the mine was 


expected at yearend 1988. The gold reserve 


estimates for Hassai at yearend 1987 were 
405,000 ounces. Exploration was to continue 


«in 1988, with prospecting attention to be 


focused on the Ginyat, Kiniwaip, and Ni- 


jaim areas. 


SWAZILAND 


Mining in Swaziland accounted for ap- 
proximately 396 of the country's GDP in 
1987. Revenues from minerals were derived 
primarily from asbestos and coal mining, 
and from a small diamond mine that was in 
its third full year of operation. Although 
diamond production was not officially re- 
ported, sharp revenue increases indicated a 
significant increase in output from the 
Dvokolwayo Mine. Asbestos remained the 
largest source of mineral revenue, although 
coal mining was regarded as the mineral 
product with the greatest long-term poten- 
tial. 
Mineral export revenues increased to 
$19.6 million, 11 which represented an in- 
crease of 11% in local currency and 26% in 
U.S. dollar terms, allowing for a 10.6% 
depreciation of the emalengeni against the 
dollar in 1987. Asbestos revenues were $10.2 
million, up 18% in dollar terms; diamond 
revenues were $1.8 million, up 2796, and 
coal revenues declined 17% to $3.2 million. 
Production of stone for commercial use 
decreased almost 2096, with a correspond- 
ing decrease in sales revenues to $0.8 mil- 
lion. The total work force in Swaziland's 
mineral industry was 2,380, a slight de- 
crease from the previous year. One-half 
were involved in surface mining. 

The Havelock asbestos mine experienced 
a difficult year, due mainly to declining 
reserves. Tonnage of ore milled declined 7% 
to about 729,500 tons; however, the use of 
surface stockpiles allowed the mine to in- 
crease its production of chrysotile fiber by 
almost 2596. Asbestos sales, mostly for ex- 
port, increased 1196 to about 25,400 tons. 
The Republic of South Africa remained the 
main export market in 1987, receiving 


10,500 tons of fiber worth $21 million. Other 
major markets were Japan, France, and 
Thailand. 

Throughout the year mining problems 
occurred in the underground asbestos work- 
ings due to greater dilution of the ore body 
and a significant drop in recovery of longer, 
better quality fiber ore. Heavy ground con- 
ditions and equipment breakdowns contrib- 
uted to a significant increase in operating 
costs. As a result of financial losses in 1987, 
a plan was submitted to the Government in 
September to revise mining operations to 
make the mine economically viable in 1988. 
The plan agreed to at yearend would lower 
mine production to 600,000 tons of ore per 
year and decrease the work force by almost 
25% (approximately 450 workers). A review 
of the industry by the American Embassy in 
Mbabane indicated that even with the de- 
velopment of new asbestos deposits to the 
west of the Havelock Mine, economically 
viable asbestos reserves may be exhausted 
within 5 years. 

Production of coal decreased slightly from 
Swaziland’s sole operation, the Mpaka Mine 
in the eastern Lowveld area. Sales rose 6% 
to 187,000 tons for the year. Export sales 
were up 3% to 157,000 tons. However, 
depressed international market prices re- 
sulted in a 17% drop in revenues in dollar 
terms, from a record $3.9 million in 1986. 
The main export market remained the 
Bamburi cement works in Kenya, which 
increased orders from 65,000 tons in 1986 to 
109,000 tons in 1987. Exports of coal to the 
Republic of Korea for briquetting amounted 
to 47,800 tons, a substantial decrease from 
the 90,000 tons bought in 1986. All coal 
shipments were through the port of Mapu- 
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to, Mozambique. 

Negotiations on the proposed construc- 
tion of a 60,000-ton-per-year ferrochrome 
plant in Swaziland were at a stalemate over 
Swazi Chrome's request to the Republic of 
South Africa to supply additional electricity 
to run the plant. Several gold exploration 
agreements, including one with Rio Tinto 
Zinc Corp. were signed to examine the gold 
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potential of the Pigg's Peak and Nhlangano 
regions. 

Following an alleged scandal involving 
the Minerals Committee, the King of Swazi- 
land appointed a new seven-member Miner- 
als Committee along with a special minerals 
negotiating committee to oversee all agree- 
ments and conditions. 


TANZANIA 


Agriculture contributed 80% of the coun- 
try's foreign-exchange earnings, 90% of its 
employment, and 40% of its GDP for 1987. 
As part of a 3-year recovery program under 
way, the U.S. Agency for International 
Development provided $46 million“ toward 
rehabilitating the country's Tazara Rail- 
road (Dar es Salaam, Zambia). New locomo- 
tives and spare parts were badly needed by 
the railroad, as well as a major overhaul of 
equipment and shops to maintain the rail 
line system. For the rehabilitation of Dar es 
Salaam's ocean port, a donation of copper 
handling equipment was made to the port 
authorities by the Swedish International 
Development Agency. The new equipment 
was expected to expedite Zambian copper 
exports, which were first rerouted through 
Dar es Salaam in December 1986. The 
copper handling equipment was valued at 
$2 million. 

To reduce smuggling, the Government 
increased the allowable retention of foreign 
exchange earnings from gold and gem stone 
mining by artisans from 50% to 70% of the 
sale value to the government. Several thou- 
sand prospectors were estimated to be op- 
erating in the northern Shinyanga area, 
where they could illegally receive as much 
as 10 times the official rate for gold. 

The exploration concession of the Geneva- 
based Dar Tadine Tanzania (DTT) expired 
in November, completing a 3-year project 
that accomplished little of the originally 
proposed $25 million program. Only gold 
buying and an unsuccessful heap-leaching 
operation of old tailing piles were attempt- 
ed by DIT over the life of the project. A 


failed project. Parliament officials were 
critical of the program’s results, particular- 
ly in light of the fact that DTT was given 
five attractive concessions covering 7,000 
square kilometers near Lake Victoria for 
gold exploration. DTT suspended the Bu- 
hemba static leach operation of small gold- 
tailing piles in mid-1986 because of poor 
recoveries. 

The Kiwira coal mine was being devel- 
oped throughout the year and was expected 
to begin commercial operations in October 
1988. The coal project was a Chinese aid 
program estimated to cost $7.23 million. 
The mine was to be operated by Kiwira Coal 
Mining Co., a subsidiary of Tanzania’s State 
Mining Co. (STAMICO). Initial production 
for the mine was to be 150,000 tons per year, 
rising to 600,000 tons per year. The coal was 
to be used for both domestic and industrial 
purposes and eventually for a proposed 
6 megawatt power station to be built at 
Keyela. 

The Williamson Diamond Mines Ltd. con- 
tinued to be plagued by a lack of equipment 
and spare parts. Production continued to 
decline and was estimated to be 150,000 
carats in 1987, a record low for the 26-year- 
old operation. The operation was owned 50- 
50 by the Government and private owners. 
The operation had a record-high production 
in 1966 of 925,000 carats. In 1987, approxi- 
mately 2.7 million tons of ore was mined 
and processed at Mwasdui, while the target 
for the year was 3.3 million tons. The 
recovered ore grade of 6.3 carats per 100 
tons was almost 25% less than expected. 
Williamson’s new Alamasi Mine contrib- 


commission of inquiry was to be formed by uted 25,000 tons of ore in 1987. 
the Government in 1988 to investigate the 
UGANDA 


As in many recent years, the Ugandan 
economy struggled throughout 1987. Al- 
though civil security improved, the econo- 


my further declined. The rate of decline had 
leveled off by midyear and was expected to 
reverse itself in 1988. In June 1987, the 
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Government recalled the currency and 
issued new banknotes and coins. One new 
shilling was issued for 100 old shillings, and 
there was a 30% conversion tax. Part of the 
reason for issuing the new currency that 
the old Ugandan shilling was so devalued 
that it was practically worthless. 

The rate of inflation rose during the year, 
but declined to 200% by yearend. In June, 
the Paris Club rescheduled $60 million! in 
debts due for settlement during the year 
and pledged $800 million towards rehabili- 
tation and development for Uganda. The 
Ugandan external debt was $1.2 billion at 
yearend. 

For the ninth consecutive year, the Ki- 
lembe copper mine remained on a care-and- 
maintenance basis. Negotiations with 
North Korea were under way at yearend for 
technical and financial assistance to reha- 
bilitate the operation. Part of the proposed 
rehabilitation was the construction of a 
foundry at Kilembe large enough to produce 
equipment and spare parts for all of Ugan- 
da's mining industry. The same foundry 
would supply the cement plants at Hima 
with spare parts. 

The project would also involve the con- 
struction of a copper smelter, cobalt recov- 
ery plant, and sulfuric acid plant complex. 
All were to be built at Kasese where an 
estimated 1.1 million tons of cobalt pyrite 
^ concentrates from the mine were stockpiled 
during the 1970’s. The cost of the three 
plants was estimated at $25 million and the 
cost of rehabilitating the mine $20 million. 
The Ministry of Minerals and Water Devel- 
opment estimated that 2,400 tons of cobalt 
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carbonate per year could be produced from 
the stockpile, while slightly over 100,000 
tons of 98% sulfuric acid per year could be 
produced. The acid production was expected 
to be shipped to Tororo for use in the 
manufacture of phosphate fertilizers from 
local reserves of apatite and pyrochlore ore. 
The EEC also extended credit during the 
year for renovation of the Nkombe sawmill, 
which supplies hardwood as well as timber 
for underground support at the Kilembe 
Mine. 


1Physical scientist, Division of International Minerals. 
ere n , values have been converted from 

Burundi francs (FBu) to U.S. dollars at a rate of 
FBul25. 00 US$1.00. 

Mining Annual Review. Min. Mag., Aug. 1987. 

Where necessary, values have been converted from 

jibouti francs ae to U.S. dollars at the rate of 
DF 180.00 = US$1.00 


Where n values have been converted from 
Ethiopian birr ) to U.S. dollars at the rate of 
EB2.07 = US$1.00. 

an n , values have been converted from 
illi Sh) to U.S. dollars at the rate of 
K S6. 30 = US$1.00. 


7Where necessary, es have been converted from 
Malawian kwacha TS 16 U.S. dollars at the rate of 
MK2.20.00 = US$1.00 
*Where necessary, values have been converted from 
Mozambican niais (M) to U.S. dollars at the rate of 
e sn =US$1.00 
re necessary, values have been converted from 


99900 ‘ia to U.S. dollars at the rate of 
Soani S100. 00= US$1.00 

10Where n , values have been converted from 
Sudanese pounds ( d) to ki] S. dollars at the rate of 
Sd 4.50  US$1.00. 


M 1 re ney aluss have been converted from 
Swazi 1 to U.S. dollars at the rate of 
E2.03=US$1 for 4337 and E. 27 US$1.00 for 1986. 
(N is a correction of conversion rate inadvertent- 
ly used in 1986 Minerals Yearbook.) 

12Where necessary, values have been converted from 
Tanzanian shillings (TSh) to U.S. dollars at the rate of 
ae 00 — $1.00. n 

eae have n converted from 
tilings Sh) to to U.S. dollars at the rate of 
Ü h60. 0000851560 
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BENIN 


The mineral industry of Benin continued 
to be confined to the production of cement, 
crude oil, salt, and sand and gravel. Only 
crude oil and cement were exported, with 
the value of crude oil exports and cement 
exports constituting about 20% and 2% of 
export revenue, respectively. The value of 
crude oil exports was less than the cost of 
imports of refined petroleum products. 

Production of crude oil was unchanged 
from 1986, averaging 5,500 barrels per day 
bl / d). The Government managed the facil- 
ities at the Semé Oilfield while actively 


seeking a new manager to replace Pan 
Ocean Oil Co. of Switzerland, whose con- 
tract was canceled in 1986. Recoverable 
reserves of crude oil were estimated to be 
between 18 and 30 million barrels. 

Benin's three operating cement plants 
had a combined capacity of 1 million 
tons per year, but were producing well 
below that level. The most recently con- 
structed of the three, the Société des Ci- 
ments d'Onigbolo, was built as a joint ven- 
ture with Nigeria, and most exports of 
cement were purchased by Nigeria. 
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Table 1.—Other countries of West Africa: Production of mineral commodities! 


Country and commodity? 1983 1984 1985 1986P 1987* 
BENIN 
Cement, hydraulic ic tons. — 300,000 800,000 800,000 800,000 800,000 
— thousand 42-gallon berrela. — 1,000 2,500 8,000 2,000 2,000 
Salt, marine? —.-..-------—- ic tons. — 100 100 100 100 100 
BURKINA FASO 
(formerly Upper Volta) 
Gold. sce troy ounces. . s 500 50,000 60,000 80,000 
G thousand tons. 8 8 8 
FFT cubic meters. _ oa 50 100 100 100 
Pumice and related volcanic materials® 
metric tons. — 10,000 10,000 10,000 10,000 10,000 
Sal. ul A 8 m 6 6, 6, ; 
IVORY COAST 
Cement thousand metric tons... 636 586 679 776 5653 
Diamond® 9$... „„ NA 25,000 20,000 18,000 21,000 
Gold uo 88 troy ounces. — ER ci ae PM 210 
Petroleum: 
Crude thousand 42-gallon barrels. — 8,760 9,960 8,060 6,600 6,200 
Refinery ucta: 
Gasoline dao— 
Kerosene and jet fuel eee 
Distillate fuel olli! do- NA NA NA NA NA 
Residual fuel oli E t 
CCC 
P C%/§§»%;r %» ðͤ Le do NA NA NA NA NA 
MALI 
Cement, hydraulic ....- metric ton *20,000 25,865 19,006 20,000 22,000 
Gold, mine ontu, Au content? *.... troy ounces. — 18,000 516,075 516,075 16,100 22,500 
3 metric tona... 10,000 3.250 53,000 8,000 80,000 
SÜ·Ü;²k5 JU! ] ees 4,500 4,500 4,500 4,500 4,500 
Stone: Marble MA NA 158 750 200 
NIGER 
Cement, hydraulicc,-c -- -- ------- do- 88,000 88,000 000 88,000 40,000 
je." MMOL ete TEM 118,609 128,644 150,635 150,000 164,000 
Gypsum® ____________________ do... 8,000 8,000 8,000 80,000 NA 
Molybdenum concentrate, Mo content do 40 88 — 20 20 15 
Phosphate PFF NA 1,000 1,000 1,000 1,000 n 
Bal c o 52s na or 3 8,000 8,000 3,000 8,000 8,000 
Tin, mine output, Sn content da- 40 76 100 80 110 
Uranium concentrate, Us3Os content _ _ do 4,041 8,216 8,236 8,200 8,000 
SENEGAL 
Cement, CCT do- 894,916 884,821 406,890 860,000 872,000 
Clays: s earth (attapulgite).. _ __ _— do.. 100,875 115,498 95,957 81,857 11,048 
Petroleum refinery prod 
3 thousand 42-gallon barrela — 484 546 *540 550 800 
Jet fuel and kerosene __._...___— do... 442 401 . 400 516 
Distillate fuel oil... _ do- 588 675 *680 650 1,270 
Residual fuel oi] |... do.. 566 786 790 150 1,895 
KB HD M aN IRR eS. do- 20 28 *20 20 43 
Refinery fuel and losses... do- 187 233 *230 230 218 
2 UE nee S E do- 2,187 2,664 2,660 2,600 4.297 
Phosphate rock and related products: 
Aluminum phosphate 
thousand metric tona. .. 1,187 219 181 191 
Calcium 6— EEE ete! 1,254 1,982 1,814 1,850 1,874 
Aluminum phosphate, dehydrated 
8 144 142 200 60 89 
Other da- 3 7 8 5 4 
CJ ˙¹ 8 aa metric tons. — 170,000 165,000 5160,000 5145,000 100,000 


See footnotes at end of table. 
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Table 1.—Other countries of West Africa: Production of mineral commodities! 


— Continued 
Country? and commodity? 1988 1984 1985 1986P 1987* 
TOGO 
Cement products: 
Clinker .......- thousand metric tona. 693 154 i 2 -— 
, cee do- 232 248 284 848 $70 
Iron and steel? 
%% do- 2 END CM Sor MR 
ee nd banh ied rr erm à u ý $ bs 
do... 2,010 2,400 2,450 582,208 2,544 
Stone: Marble, dimension square meters 5,177 5,17 115, 671 5,000 10,800 
*Estimated. Preliminary. NA Not available. 
Includes data available through Sept. 25, 1987. 
„ varie) of rdo construction susterisis lage, cand and, vel, and oa) aad fe produce 
gra ne uce 
— I, and salt, b 11 output is not reported quantitatively, and available information is inadequate: to make 
estima ou levels. 
In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) 
presumably is produced, but output is not d quantitatively, and available information is inadequate to make 


reliable pae Aiad a of output 
Output based entirely on imported clinker. 
5Reported 


*Does not include sm diamonds. 
TData are for year ending July 30 of that stated. 
production for Soviet-Malian Mine. 


Products marketed under the trade names Balifos and “Ph 


ein 1984, production of domesitic 


ospal." 
ended, and in 1986, all cement was produced from clinker imported from 


estern Europe. 
11The Société Togolaise de Marbrerie et de Matériaux produced 1,205 metric tons of marble block in 1985. 


BURKINA FASO 


The mining industry in Burkina Faso 
continued to focus principally on gold, de- 
spite notable deposits of several other min- 
erals. Unavailability of financing and the 
lack of an adequate countrywide transpor- 
tation infrastructure precluded further de- 
velopment. The only other minerals pro- 
duced were small quantities of marble and 
phosphate rock. 

Although exports of gold provided a boost 
to export revenues in 1986 and 1987, proba- 
bly making up about 2096 of the value of 
total exports in both years, the economy 
remained stagnant as a result of droughts 
and a slowdown in private investment. 


COMMODITY REVIEW 


Metals.—Gold.—The Société de Re- 
cherches et d'Exploitation Miniéres du Bur- 
kina (SOREMIB) entered its third full year 
of production at the Poura gold mine south- 
west of the capital, Ouagadougou. The Pou- 
ra deposit had been exploited between 1959 
and 1966, before closing because of depleted 
reserves. SOREMIB, a joint venture be- 
tween the Government, 60%; the Islamic 
Development Bank, 20%; and Cie. Fran- 
caise des Mines S.A. (Coframines), a sub- 


sidiary of Bureau de Recherches Géo- 
logiques et Miniéres (BRGM) of France 
reopened the mine in:late 1984 on the basis 
of the discovery of additional reserves. Al- 
though official production figures have not 
been released, output from Poura accounted 
for almost all of Burkina Faso’s gold produc- 
tion. 

Investigation of several other gold pros- 
pects continued, including studies of depos- 
its at Sebba and Dori-Yalogo. However, the 
only gold production, other than from Pou- 
ra, was by small-scale, artisanal workers. 
All official gold sales were made through 
the Government, which controlled exports 
of gold. 

Silver and Zinc.—Feasibility studies were 
continued on the zinc-silver deposit at 
Perkoa, about 150 kilometers west of Ouag- 
adougou, and within 40 kilometers of the 
main railway linking Burkina Faso with 
the Atlantic Ocean at Abidjan, in the Ivory 
Coast. The deposit was estimated to contain 
10 million tons of ore with up to 2096 zinc 
and with silver grading as high as 60 grams 
(1.98 troy ounces) per ton. 

Industrial Minerals.—The Cie. Voltaique 
d'Exploitation Miniére, formed in 1982, pro- 
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duced small quantities of marble from its 
quarry at Tiara. Reserves at the quarry 
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were estimated to be 60,000 cubic meters. 


CAPE VERDE ISLANDS 


There was no change in the limited min- 
eral industry of Cape Verde. Production of 
mineral commodities was confined to small 
quantities of pozzolana, pumice, and salt, of 


which salt was the only export commodity. 
Portugal remained Cape Verde's principal 
trading partner, accounting for more than 
50% of both imports and exports. 


THE GAMBIA 


Offshore seismic studies continued in an 
effort to locate potential sites for crude oil 
exploration. A consortium of U.S. oil compa- 
nies headed by Aracca Petroleum carried 
out seismic studies over a 3,300-square- 


kilometer area. An aerial photography pro- 
gram, sponsored by the U.S. Agency for 
International Development, was completed, 
and the results were planned to be used in 
the preparation of geologic maps. 


GUINEA-BISSAU 


The Government of Guinea-Bissau 
embarked on a 3-year program of financial 
reorganization and economic recovery in 
1986, with the deregulation of trade, deval- 
uation of the national currency, and a 
reduction of the debt-service burden as the 
principal objectives. In May 1987, the 
Guinean peso was devalued to match paral- 
lel market levels, and negotiations on debt 
rescheduling were begun with creditor na- 
tions and international banking agencies. A 
$40 million? structural adjustment loan was 
granted by the International Bank for Re- 
construction and Development, and other 
economic concessions and debt reschedul- 
ings were negotiated with the International 


Monetary Fund and the Paris Club. 

Guinea-Bissau also began negotiations 
with the West African Monetary Union 
(UMOA), as the first stage in becoming part 
of the franc zone, whereby it would begin 
using Communauté Financiére Africaine 
francs (CFAF) as official currency. The 
advantage to such an affiliation would be 
that CFAF are freely convertible with 
French francs and would help stabilize the 
banking system. 

Production of mineral commodities was 
limited to undocumented quantities of 
building materials destined for local mar- 
kets. 


IVORY COAST 


The mineral industry remained a minor 
aspect of the economy of the Ivory Coast. 
Petroleum production declined for the third 
consecutive year and available information 
indicated that Ivorian oil was scattered in 
small deposits in deep water. Diamond pro- 
duction showed no significant increase and 
continued to suffer through illicit export. 
Production of cement depended on imports 
of clinker and decreased in comparison with 
that of 1986. The only industry with any 
apparent promise of future foreign-ex- 
change earnings was gold mining, in which 
there has been revived interest since 1985. 

After 2 years of economic upturn during 
1985 and 1986, the economy of the Ivory 
Coast suffered a major setback in late 1986, 
when commodity prices slumped for coffee 
and cocoa, major revenue earners for the 
Ivory Coast. The slump followed closely in 
the wake of debt rescheduling and the 


approval of new loans from international 
banking agencies, which were predicated on 
the basis of earlier commodity prices. 
Decreased revenues affected the ability of 
the Ivory Coast to make scheduled debt 
payments in 1987. The Government sus- 
pended debt payments in May, pending new 
agreements with creditors based on the 
modified circumstances. Foreign debt was 
estimated to be slightly less than $8 billion.* 

After economic growth of 5.3% in 1986, 
the economy showed little real growth in 
1987, as a result of cutbacks in Government 
spending and slowdowns in the develop- 
ment of new projects and investments. The 
balance of trade, while remaining positive, 
decreased substantially, with exports val- 
ued at about $3.4 billion, and imports esti- 
mated to be $2.7 billion. France continued 
to be the Ivory Coast's main trading part- 
ner, supplying .almost one-third of Ivorian 
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imports and receiving about 17% of Ivorian 
exports. Other major trading partners, in 
order of decreasing importance, were: the 
United States, the Federal Republic of Ger- 
many, Nigeria, and Japan. 


COMMODITY REVIEW 


Metals.—Copper and Nickel.—The Gov- 
ernment mining company, Société pour le 
Développement Miniére de la Cóte d'Ivoire 
(SODEMD, continued exploration of a cop- 
per-nickel deposit at Sampleu-Gangbapleu 
in the region of Biankouma. Seventeen 
boreholes totaling 1,924 meters were drilled 
to outline the mineralization. Additional 
work was required to estimate the extent of 
reserves. 

Gold.—Official production of gold was 
reported to be slightly over 200 troy ounces, 
and exports were reported to be more than 
8,000 ounces. This production probably 
came from artisanal miners, because none 
of the three operating joint ventures was in 
full production in 1987. 

SODEMI was involved in two joint ven- 
tures with foreign mining firms. Société des 
Mines d'Ity, a joint venture between SODE- 
MI, 60%, and Coframines, 40%, was formed 
in 1984 to exploit the Ity gold deposit near 
Issia, in the Toulepleu volcanic-sedimentary 
belt that covers southwestern Ivory Coast 
and overlaps into eastern Liberia. In 1987, 
the partners announced that the Ity project 
will be developed by heap-leaching technol- 
ogy in two phases. The $9.4 million first 
phase will treat the surface laterite ore at 
the rate of 55,000 tons per year in the first 
year and 115,000 tons per year for the 
following 6 years. The $18.5 million second 
phase will treat the underlying auriferous 
clay zone at the rate of 170,000 tons per year 
for 7 years. The grade of reserves at Ity was 
estimated at 10 grams (0.32 ounce) per ton 
of ore. 

SODEMI was also a joint-venture partner 
in the Ivory Coast Syndicate (ICS) with 
Eden Roc Mineral Corp. of Canada. ICS 
began investigations in the Aboisso region, 
along the southeastern border with Ghana, 
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in 1981. Several areas of mineralization 
have been discovered in the Afema shear 
zone, which follows the contact between 
volcanic formations and their associated 
sedimentary rocks. The most promising of 
these mineralized zones was the Asupiri 1 
Zone. Three years (1985-87) of drilling the 
deposit to a depth of 346 meters had out- 
lined ore reserves of 2.34 million tons aver- 
aging 6.2 grams (0.20 ounce) of gold per ton. 
By yearend, ICS had requested from the 
Government a permit to develop the proj- 
ect. 

La Cie. Miniére de la Cóte d'Ivoire (COMI- 
CI) reported production of 2,572 grams (80 
ounces) of gold from a small placer deposit 
at Carichy in the region of Tabou. The 
deposit was worked by artisanal methods 
between July 1986 and November 1987.* 

Industrial Minerals.—Exploration of dia- 
monds by SODEMI, using a portable wash- 
ing plant, located a promising diamondifer- 
ous zone at Séguéla in the Bobi region. A 
pilot treatment of 908 cubic meters of ore 
yielded 247 gem-quality stones with a total 
weight of 255 carats. An estimated 90% 
recovery was achieved. 

Mineral Fuels.—Production of crude oil 
decreased about 6% in 1987, with produc- 
tion restricted to the Belier and Espoir 
offshore fields. Although three companies 
still held exploration permits, little explora- 
tion work had been done in recent years, 
owing to the small size of the oilfields 
and the necessity for deepwater exploration 


The Ivory Coast continued to refine its 
own crude oil, as well as to refine oil on 
contract for neighboring countries. Two oil 
refineries were in operation in the vicinity 
of Abidjan. The larger, owned by the Société 
Ivoirienne de Raffinage, had capacity for 
64,000 bbl/d. Société Multinationale de 
Bitumes-Abidjan had a refining capacity of 
just over 10,000 bbl/d, and produced mainly 
asphalt for domestic use and for export to 
other West African countries. 


MALI 


Exploration for and development of gold 
continued to be the dominant aspect of 
Mali’s mineral industry. Although signifi- 
cant deposits of several other minerals, 
notably bauxite, iron ore, phosphate rock, 
and uranium, had been identified, a lack of 
infrastructure, low world commodity prices, 
and the arid climate, precluded develop- 
ment of anything except a minor amount of 


phosphate for domestic use. 

Mali’s economy was based mainly on 
exports of agricultural products and showed 
real growth of approximately 3.5% in 1987. 
Gold was the only mineral product export- 
ed, with reported value of just over $7 
million; less than 5% of export revenue. 
Mali’s main trading partners were France, 
Belgium, the Federal Republic of Germany, 
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and the Ivory Coast. Mali had experienced a 
trade imbalance over the last several years 
and showed a trade deficit exceeding $200 
million in 1987. Mali's foreign debt reached 
$1.7 billion, mostly in the form of bilateral 
loans, and debt service was equivalent to 
roughly one-third of export revenue. 

The Kalana gold mine was the only offi- 
cial producer of gold, although some gold 
was mined by artisanal workers. Production 
at Kalana had averaged about 20,000 
ounces per year. It was expected to rise to 
double that rate by 1990, perhaps topping 
50,000 ounces per year at peak capacity. 
When the mine was opened in 1984, proven 
reserves were announced of almost 1 mil- 
lion ounces, but further investigations had 
revealed increased reserves in and around 
the existing ore bodies. 

Société Miniére de Loulo, a joint venture 
between the Government, 51%, and BRGM, 
4996, was formed to attempt the mining of 
the Loulo gold deposit west of Bamako, near 
the border with Senegal. Reserves were 
estimated at approximately 160,000 ounces 
of gold, with production lasting 9 years, 
beginning in 1989. BRGM and the Govern- 
ment of Mali have been working together 
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since 1978 to discover commercially viable 
mineral deposits, especially gold and dia- 
mond. 

In midyear, the Government granted 
BHP-Utah International Inc., an Austra- 
lian company, exploration rights to a 1,500- 
square-kilometer concession in the Bagoe 
region of southern Mali. BHP-Utah agreed 
to spend $1.5 million on preliminary explo- 
ration, with provision for expansion if re- 
sults were promising. 

Toward yearend, there were reports of 
the discovery of a significant geochemical 
anomoly in the Massigui quadrangle near 
Morila in southwestern Mali. The discovery 
was made as part of a joint exploration 
program between the Direction Nationale 
de la Géologie et des Mines of Mali, and the 
Bureau de Géologie pour la Cooperation 
Internationale of Belgium. Unlike most oth- 
er gold discoveries in Mali, the anomoly was 
found not at the site of old workings, but 
over extensively altered Birrimian volcanic- 
sedimentary rocks. The formation lies at 
the uppermost extension of the curving 
Birrimian mineralized belt in which much 
of Ghana's gold has been discovered.* 


Uranium concentrate continued to be Ni- 
ger’s principal export commodity, despite 
Steadily diminishing production over the 
last 6 years. The only other mineral com- 
modities exported were molybdenum con- 
centrate and tin in the form of cassiterite 
ore. 

Sales of uranium provided more than 
80% of total export revenue, and were 
valued at more than $300 million? in 1987. 
Exports of uranium oxide were reported to 
be approximately 6,600 tons, more than 
double the production for the previous year. 
France was the main market for Niger's 
uranium, purchasing 5,580 tons of uranium 
oxide at above-market prices as agreed in a 
long-term contract. Other purchasers of 
uranium were the Federal Republic of Ger- 
many, Italy, Japan, and Spain. Niger has 
long-term sales contracts for its uranium, 
running through 1990, with the member 
countries in the two uranium mining con- 


sortiums. 

Production of tin was scheduled to in- 
crease in 1987 and to continue increasing 
through 1991, by which time mine capacity 
would be almost 200 tons per year, SnO, 
content. Société Miniére du Niger had been 
mining tin at several minor sites in and 
around the Air Massif, and most of the 
preduction was shipped to the Netherlands. 
Exports were reported to be about 140 tons, 
valued at just under $1 million. Niger had 
been stockpiling cassiterite ore while await- 
ing improved world tin prices. 

Production of molybdenum, as a byprod- 
uct of uranium mining, had been dwindling 
since 1980, the first full year of production. 
Capacity was still listed at 400 tons per year 
of concentrate containing 35% Mo; metal- 
lurgical problems at the treatment plant 
were blamed for the low metal content of 
the output. 


SENEGAL 


As in years past, phosphate mining was 
the only significant factor in the Senegalese 
minerals industry. As a result of a world- 
wide drop in demand for fertilizers, export 


earnings from phosphates dropped, despite 
a minor increase in production. Export 
earnings from phosphate rock, clinker, and 
attapulgite mining were almost $66 mil- 
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lion,^ and export earnings from manufac- 
tured phosphate fertilizers and related 
. chemicals were just over $66 million. These 
sources accounted for about 16% of Sene- 
gal's export revenues. 

E. I. du Pont de Nemours & Co. Inc. 
conducted preliminary exploration for tita- 
nium (ilmenite) sands and was engaged in 
negotiations with the Government of Sene- 
gal for related long-term exploration and 
mining rights. Senegal's titanium sand re- 
serve potential was considered to be large. 


COMMODITY REVIEW 


Industrial Minerals.—Phosphate was 
produced by two mining concessions: Cie. 
Sénégalaise des Phosphates de Taiba 
(CSPT) and Société Sénégalaise des Phos- 
phates de Theis (SSPT). Phosphate demand 
decreased worldwide, and the resulting drop 
in prices led to a small drop in Senegal’s 
export revenues despite the fact that the 
country managed to increase its phosphate 
exports slightly. As in previous years, the 
phosphate industry in Senegal was hurt by 
the very high cost of electricity, which 
represented more than 25% of the phos- 
phate production costs, and by relatively 
high costs of transport to its major custom- 
ers in the European Economic Community 
(EEC). These costs were far lower for its 


1023 


major phosphate-exporting rivals Algeria 
and Morocco. The major destinations of 


Senegalese. phosphate rock remained the 


EEC, Japan, India, Yugoslavia, the Philip- 
pines, Uruguay, and the Republic of Korea. 
Senegalese phosphate rock has a high cad- 
mium content, and phosphate exports to the 
EEC were threatened by proposed legisla- 
tion governing the cadmium content of 
fertilizers. The Government of Senegal ap- 
pealed to the EEC for further studies on the 
environmental effects of cadmium before 
imposing a ban on Senegalese phosphate. 
The world market for manufactured phos- 
phate products also declined in 1987. As a 
consequence, local sales of phosphate rock 
to Industries Chimiques du Senegal dropped 
by about 7% to about 529,000 tons. 

The market for aluminum phosphate re- 
mained relatively strong, and its producer, 
SSPT, increased production in 1987 by al- 
most 46% to about 191,000 tons. Clinker 
production by SSPT rose by about 47% to 
almost 89,000 tons. Similarly, attapulgite 
production by SSPT rose by 35% to about 
111,000 tons. 

Mineral Fuels.—Four companies were ac- 
tively engaged in oil exploration in both 
onshore and offshore concessions. While 
several favorable geologic structures were 
identified and explored, no oil discoveries 
were announced. 


TOGO 


In 1987, the Togolese mineral industry 
accounted for about 12% of Togo’s annual 
gross domestic product. The mineral sector 
was dominated by phosphate production, 
which represented about 27% of the coun- 
try’s export earnings. In 1987, all mineral 
plants in operation in Togo increased their 
production. 
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Industrial Minerals.—Cement.—The 1987 
cement production of about 370,000 tons 
represented a 6% increase. As had been the 
case since the closure of the local clinker 
plant in 1984, cement production relied 
entirely on imported clinker. Clinker im- 
ports amounted to about 341,000 tons, of 
which about 313,000 tons was used in ce- 
ment production. Clinker imports were 
from Spain, Greece, the German Democrat- 
ic Republic, and Belgium. Ciments du Togo 
(CIMTOGO) sold about 374,000 tons of ce- 
ment in 1987, of which about 111,000 tons 
was exported to Benin, Burkina Faso, Mali, 
Ghana, and Gabon. These exports repre- 


sented a 13% increase over 1986 levels, 
while local sales increased by 4%. Total 
cement sales in 1987 amounted to about 
$62.8 million.“ 

Marble.—The Société Togolaise de 
Marbrerie et de Matériaux (SOTOMA) was 
restructured in late 1986, at which time the 
Togolese Government's ownership was re- 
duced from 67% to 39%, with the remain- 
der of the company being owned by CIMTO- 
GO (24%) and A/S NORCEM of Norway 
(37%). The restructured company, Nouvelle 
SOTOMA, produced about 10,800 square 
meters plus 808 tons of marble in 1987. This 
production was more than double the pro- 
duction in 1986, but still represented a level 
well below the company's capacity of 250 
square meters per day. The company ex- 
ported about 3,400 square meters plus 125 
tons of marble to Benin, Ghana, and the 
Ivory Coast. 

Phosphates.—Phosphate remained Togo's 
most important mineral resource. In 1987, 
the Government-owned phosphate mining 
and marketing company, Office Togolais des 
Phosphates (OTP), produced about 2.5 mil- 
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lion tons of phosphate, which represented 
about 69% of the company's preduction 
capacity. OTP exported about 2.4 million 
tons; a 996 increase over 1986 exports. The 
International Monetary Fund estimates 
that Togo's 1987 phosphate exports were 
worth about $81.7 million. Because of Euro- 
pean concerns over the high cadmium con- 
tent of Togolese phosphate, it was expected 
that future foreign demand for Togolese 
phosphate would weaken. Togo continued to 
experience difficulty in attracting financing 
for its $500 million Kpeme phosphate proj- 
ect, which would involve the construction of 
a phosphoric acid plant and a triple super- 
phosphate plant, and the development of a 
new phosphate mine at Dagbati. 
Metals.—In 1984, as part of a general 
privatization policy, a 10-year lease was 
signed between U.S. private investor John 
Moore and the Government of Togo. 
The investor took control of the closed 
Government-owned steel mill, and convert- 
ed it to produce finished products from 
imported semifinished products and scrap, 
including railroad steel. The mill resumed 
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preduction at the end of 1984 under the 
name Société Togolaise de Sidérurgie (STS). 
It preduced high-quality rebar for both the 
local market and for export. In 1987, STS 
produced about 12,000 tons of rebar, valued 
at about $6.95 million, of which about 4,000 
tons was exported. The 1987 production was 
a 36% increase over that of 1986. 


1Physical scientists, Division of International Minerals. 

*Where necessary, values for Guinea-Bissau have been 
i ee ee 
sos = US$1.00 

Coast have been 
Africaine francs 

(CFAF) to U.S. dollars at the rate of CEAFD02 = US$1.00, 
The official CFAF and 


rate was maintained 
freely convertible at 50 CF per French franc. 
Magazine (London) V. 158, No. 5, May 1988, 


„values for Mali have been converted 
. dollars at the rate of CFAF302= 


pp. 89 
Where 
from CFAF to U 


US$1. 

“Mining Journal (London). V. 309, No. 7947, Dec. 11 
1987, p. 477. 

"Where „values for Niger have been converted 
F rate of CFAF302 — 

*Where , values for Senegal have been 
converted from AF to U.S. dollars at the rate of 
CFAF802= US$1 

*Where for Togo have been con- 


necessary, values 
wn oe dollars at the rate of CFAF302 = 
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ARUBA! 


Aruba, formerly a part of the Nether- 
lands Antilles, separated on January 1, 
1986, and became an autonomous part of 
the Netherlands. Full independence of the 
island from the Netherlands is scheduled 
for 1996. In this chapter, however, Aruba's 
statistics are included with those of the 
Netherlands Antilles. 

Tourism continued to be the main indus- 
try of the island, which continued to depend 
heavily on imports, mostly from the United 
States. During the year, the Government 
was preparing legislation to regulate the 
exploration of oil deposits in the relatively 
shallow sea around Aruba. 

Monte Carlo Gold Mines Ltd., a Canadian 
company, obtained the exclusive mining 
concession to all of Aruba in January 1987. 
After some promising discoveries, the com- 
pany developed plans to carry out a $2.5 
million? gold exploration program that 
would cover the entire island. The first step 
of the exploration program included an 
airborne electromagnetic and a magnetic 
survey of the island. After this was accom- 


plished, Monte Carlo contracted with 
Terraquest Ltd. of Canada to do geophysical 
studies of selected areas that would be 
geologically sampled and mapped in detail. 
Preliminary exploration covered four sam- 
pling areas, each of which resulted in assays 
of over 1 troy ounce of gold per ton. Aruba 
has many known gold-bearing quartz veins 
as well as alluvial deposits. Aruba ceased all 
gold operations in 1916. In 1986, Canarub 
Gold Development N.V. conducted some 
mill tailings studies but found the gold 
recovery project uneconomical. 

The Government of Aruba and the Carib- 
bean Development & Commerce Co. agreed 
to reopen the former Exxon Corp. Lago 
refinery in 1987. The 400,000-barrel-per-day 
refinery was closed in March 1985. The 
agreement included a 10-year tax exemp- 
tion. Instead of taxes, the company was to 
pay royalties. Investments necessary for 
refurbishing the refinery were estimated at 
$50 to $75 million. Reportedly, a Norwegian 
company was to provide the financing. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Country? and commodity 1983 1984 1985 1986” 1987* 
BAHAMAS? 
Cement, hydraulic -- - ---------——- 25,683 E. tse "S 91 "S 
Petroleum refinery products“ 
thousand 42-gallon barrels... 62,780 44,000 6,000 ae 
Salt- a eai thousand tons - 862 870 850 899 4736 
Stone: Aragonite_ - - -- ----------- do... 2,887 *2,200 92,000 421 41,524 
Sulfur, byproduct of petroleum® |... do- _ __ 5 8 1 e FA 
BARBADOS? 
Cement, hydraulic 22. do— eee *150 e215 199 4205 
Gas, natural: 
Gross million cubic feet. 752 893 900 900 800 
Marketed __________________ do- 360 370 370 370 360 
Petroleum: 
Crude thousand 42-gallon barrels. .. 880 . 635 679 559 510 
Refinery products? ____________ do... 1,480 1,500 1,500 1,500 1,400 
CUBA? 5 
Cement, hydraulic thousand tons 8,231 3,347 3,182 3,305 3,500 
Chromite ____________________ do— 84 88 88 108 110 
Cobalt" 02. o·A a ci ELI 1,621 1,397 1,490 1,578 1,600 
Copper, mine output, Cu content 2,667 2,701 8,076 *3,300 8,000 
Gas, natural: 
Gross million cubic feet 2,300 2,300 2,400 400 2,300 
Marketed __________---~---~-- 93 298 120 244 260 
6'd RE NERA thousand tons 130 130 180 180 130 
Iron and steel: Steel, erude -- - -—- 8 352 825 401 416 420 
HG s ⅛ mm esc c do. ... 158 151 170 *180 160 
Nickel: 
Mine output, Ni-Co content of oxide and sulfide 39,257 33,227 33,577 35,101 35,800 
Metallurgical products, Ni content:® 
Granular oxide and powder 9,342 8,447 8,853 8,882 9,100 
Oxide sinterrrrr 2-2 11.542 8.894 7,054 8,278 7,400 
rr spat py PE Renee 16,752 14,489 16,180 16,863 17,700 
Tolk exte ee 87,636 31,830 82,087 33,528 34,200 
Nitrogen: N content of anhydrous ammonia 
thousand tons 86 1171 189 160 150 
Petroleum: 
Crude thousand 42-gallon barrels. — 4,937 5,125 5,771 r 66, 000 6,600 
Refinery produetss -- do... 48,180 48,340 46,020 *46,500 46,500 
Pyrite, gross weighgnt thousand tons. . 13 T ut are c 
ÜöÜl᷑ mu. 88 do— 180 185 221 *230 230 
Sulfur: 
S content o pyrite T do- 5 os EEA Y E 
Byproduct of petroleum ......... do... 8 8 8 8 6 
% 8 do- — — — 13 8 8 8 6 
DOMINICAN REPUBLIC? 
Aluminum: Bauxite, dry equivalent, gross . isti 
o- X T m zx 
Cement, hydraulic -- - - - --- -- -- - - do— 1,104 1,143 1 L007 1,066 1,100 
Coal, subbituminous_ s EET PNE 600 600 600 
Copper, mine output thousand tons e3 x we ine Em 
ld __ g--------- thousand troy ounces. . 854 338 828 284 4246 
Gypsum: 
or cement manufacture thousand tons 180 180 280 102 42 
Other ˙¹¹d˙o¹¹ꝛ g ům—h eme do- 30 30 30 30 17 
Iron and steel: Ferroalloys, ferronickel b 52,278 63,966 68,824 58,640 64,000 
k eel vt eee eae 40,000 40,000 84,000 84,000 36,000 
Mercury 70 is ay ae 76-pound flasks_ — 40 40 20 13 2 
Nickel: 
Mine output, Ni contentkt᷑ t 19,552 23,923 25,394 21,878 432,521 
Metal, smelter, Ni content of ferronickel 
ipment- 21.200 24,220 25,809 21,989 429,051 
Petroleum refinery products 
thousand 42-gallon barrels - 10,910 11, 000 12,647 *13,000 13,000 
Salt? c unn ne st era ee 60,000 60,000 447,159 54, 000 55,000 
Silver ___________ thousand troy ounces. _ 1,329 1,207 1,581 1,356 41,148 
GUADELOUPE? 
Abrasives, natural: Pumice®___ thousand tons. 240 250 215 1221 220 
Gemen do— €160 170 173 181 190 
HAITI? 
Cement, hydraulic. — - - - - - -- - -- - -— do-— 1230 220 220 180 200 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Country? and commodity 1983 1984 1985 1986P 1987° 
JAMAICA? 
"t Ba dite, dry al h 
uxite, equivalent, gross weight 
thousand tons 7,683 8,937 5,975 6,964 47,833 
Alumina. — P do... 1,851 1,749 1,518 1,575 *1,626 
Cement, hydraulic... do... 277 261 240 241 1302 
vpdsueunrnn do— — 108 180 179 117 4176 
Lead, refined (secondary)? 2... 1,000 1,000 1,000 1,000 1,000 
JJC ( thousand tons 121 115 86 92 
Petroleum refinery products 
thousand 42-gallon barrels. — 8,966 8,243 9,008 9,309 . 9,200 
Balle ce ee hee oe 4200 2200 200 
ana sand -2-.----2-2c- thousand tons 15 14 16 12 19 
ne 
Limes tone eo 8 , 000 5,304 5,331 45, 650 
Marble 320 370 
Mar!“ thousand tons 9,069 8,640 6,210 17,020 6,990 
Sand and gra vel . 9,135 8,625 13,750 9,219 41,770 
MARTINIQUE? 
Cement, hydraulic? |... do... 201 190 200 200 200 
Petroleum refinery products 
thousand 42-gallon barrels- 4,800 4,300 4,300 4,938 4,800 
Pumice, converted from cubic meters? 
thousand tons 146 136 *150 *140 180 
NETHERLANDS ANTILLES“ 
Petroleum refinery products? 
thousand 42-gallon barrels... 150,700 189,000 20,000 458,400 83,600 
Phosphate rock -- thousand tons 3 19 20 20 16 
Sal cce iu ete ĩðͤ et do- 283 356 350 350 350 
Sulfur, byproduct of petrol um 8 87 63 25 40 60 
ST. VINCENT? 
Sali suas ni esae hee S eres do— 50 50 50 50 50 
TRINIDAD AND TOBAGO? 
Asphalt, natural do- 37 34 83 21 26 
Sement hydraulic- -- -—----------- do... 7390 405 328 327 *327 
nat : 
Gross million cubic feet 225,999 268,969 318,954 226,953 212,000 
Marketed ~- ----------------—- do— 109, 627 119, 695 124,197 *132,300 123,000 
Iron and steel: 
Iron, sponge thousand tons 302 289 205 208 4483 
Steel, crude _ do— —— 210 199 174 326 370 
Semimanufactures (wire rod) do... 164 185 108 217 *291 
Lead, refined (secondary? -—------------- 2,000 2,000 2,000 2,000 1,800 
Natural gas liquids® 
thousand 42-gallon barrels.. _ 40 40 40 40 40 
Nitrogen: N content of ammonia 
thousand tons 11,208 11, 06 1,867 1,893 1,400 
Petroleum: 
Crude thousand 42-gallon barrels. 58,344 62,042 64,259 61,435 456,621 
Refinery products - - - - -- ------— do— 27, 178 31.077 29,678 *30,860 28,950 
Stone: Limestone . —_~—— thousand tons 173 232 663 580 600 
Sulfur, byproduct of petroleum do 10 a 165 5 5 


Table includes data available through June 30, 1988. 

In addition to the countries listed, Antigua, Bermuda, Dominica, Grenada, Montserrat, and St. Lucia presumably 
produced crude construction materials (clays, sand and gravel, and stone), but output is not always reported, and 
information is inadequate to make reliable estimates of output levels. 

In addition to the commodities listed, crude construction materials (lime, salt, sand and gravel, stone, etc.) may also be 
produced, but data on such production are not always available and information is sometimes inadequate to make 
reliable estimates of output levels. 

*Reported figure. 

5In addition to the commodities listed, iron ore and manganese ore presumably were produced during the period 
covered by this table, but available information is inadequate to make reliable estimates of output levels. 

© Anuario Estadistico de Cuba provides fi on nickel-cobalt content of granular and powder oxide, oxide sinter, and 
sulfide production. Using an average t content in these individual products of 0.9% in total A pond and powder 
oxide, 1.1% in total oxide sinter, and 4.596 in total sulfide, the cobalt content of reported Ni-Co production was 
determined as being 1.16% of granular and powder oxide, 1.21% of oxide sinter, and 7.56% of sulfide. The remainder of 
reported figures would represent the nickel content. 

Cuba reports crude oil production in metric tons. À conversion to barrels was made using a factor of 6.652. Some 
ublished production figures indicate a need to use a conversion factor of 7.3 to balance the units of measurement. 
owever, pending more accurate information, the original factor will continue to be used in this publication. 

The Dominican Republic Topora gross weight of ferronickel production. When official data are not available, figures 
for nickel content of mine production are determined from an average of 37.4% Ni contained in ferronickel production. 
Nickel content of ferronickel shipments is obtained from Falconbridge Dominicana C. por A. annual reports. 


ports. 
10 imited quantities of sulfur as a byproduct of natural gas may also be produced. 
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BAHAMAS* 


The Bahamian economy continued to ex- 
pand in 1987. Gross domestic product (GDP) 
increased by 8% relative to 1986. Tourism 
and banking were the mainstays of the 
economy. Construction was slowing down. 
Declining oil prices helped narrow the cur- 
rent account trade deficit but the Bahamas 
remained dependent on imports. 

The Bahamas Oil Refining Co. (BORCO), 
with a capacity of 350,000 barrels per day, 
remained closed. Chevron Oil Bahamas Ltd. 
and Charter Oil Co., joint owners of the 
refinery, reached an agreement in 1987 
whereby Chevron would assume full owner- 
ship in return for canceling the financially 
troubled Charter's debts to Chevron. No 
monies were involved in the transfer. Chev- 
ron was not expected to reopen the refinery 
in the near future. The terminal facilities 
remained open and were used for the trans- 
shipment of crude oil and refined products 
by BORCO. The Bahamas has become an 
important oil transshipment point to the 
United States. 

The Grand Bahamas Port Authority was 


considering building a large coal-fired elec- 
tric generating plant in Freeport. The plant 
would use an underwater cable to connect 
with Florida Light and Power Co.'s trans- 
mission facilities in southern Florida. Free- 
port was considered a good location because 
of the proximity to southern Florida; its 
deep-water bunkering capacity would allow 
access to imported, low-cost, low-sulfur coal 
as well as the Bahamas tax advantage. 
Other advantages would be the reduction in 
the cost of electricity in the Bahamas and 
the opportunity to employ 1,000 workers. 

Puerto Rico ordered Umar Cement Co., a 
major importer of cement from the Baha- 
mas, Morocco, and Spain to stop construc- 
tion of a 500-ton storage silo for cement. The 
project apparently lacked the necessary per- 
mits and was opposed by other cement 
companies who maintained that Umar con- 
tributed to the importation of cement from 
overseas. In 1987, Umar imported about 
1,000 tons of cement from the Bahamas into 
Puerto Rico. 


BARBADOS‘ 


Real economic growth was estimated at 
about 2%. This was the fifth successive year 
of expansion in the Barbados economy and 
the third highest rate of growth since 1981. 
This economic growth was mainly attrib- 
uted to tourism. Manufacturing output 
decreased and crude oil output continued its 
declining trend. The Barbados National Oil 
Co. Ltd. (BNOC) continued its policy of 
restricted exploration and production he- 
cause of low world oil prices. As a result, 
crude oil and natural gas production fell by 
11% and 15%, respectively. 

Output at the Woodbourne Oilfields 
amounted to 497,000 barrels of crude oil and 
production of natural gas declined to 1,042 
million cubic feet. The reduced oil and gas 
production resulted in increased fuel im- 
ports. Crude oil reserves at yearend were 
estimated at slightly over 3 million barrels. 
Estimated gas reserves were 6.6 billion 
cubic feet. 

Cluff Oil Ltd. of the United Kingdom 
halted petroleum exploration efforts after 
completion of its first phase of exploration. 
The reasons given were low oil prices and 
the depth of water, which was over 2,000 
feet. Cluff has exclusive exploration- 


production rights for a 400-square-mile 
block off Barbados' northwestern coast. As 
a result, the Government intended to com- 
mence a major onshore drilling program in 
1988. 

The Government was seeking to make 
Barbados more self-sufficient in energy and 
was encouraging alternate energy projects 
such as solar water heaters and wind-driven 
electric generators. 

In 1987, BNOC purchased a natural gas 
liquid (NGL) processing plant through a 
loan of $2 million* from the Export Develop- 
ment Corp. of Canada and local funding of 
$1.4 million. The NGL plant has a capacity 
of 4.5 to 5 million cubic feet per day. At 
throughput levels of 3 million cubic feet per 
day, the plant will replace about 25% of 
imports of light-fraction petroleum products 
such as butane and propane. The plant will 
be situated near the Woodbourne Oilfields 
on the southeastern coast. 

The Arawak Cement Co. Ltd.’s plant, 
which had never operated at top efficiency, 
was shut down in 1987 for repairs. Built in 
1984 at a cost of $100 million, the financial- 
ly troubled plant has had problems com- 
peting with other regional cement pro- 
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ducers. Two Puerto Rican cement producers alleging that Arawak sold cement in the 
filed an informal antidumping petition with Puerto Rican market at substantially lower 
the U.S. International Trade Commission prices than those charged in Barbados. 


Table 2.—Barbados: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 : 
i United Other (principal) 
METALS 
Aluminum: Metal including alloys: 
%%% eer a 8 20 6 — All to West Germany. 
Semimanufactures 
T — ( bee thousands 312 $1 $1 
r: including alloys: 
Scrap Ba Sapna ee Rea 16 16 
Semimanufactures. -- --------- 42 Aa 
Iron and steel: Metal 
1 Donan 891 NA 
Semimanufactures: 
Bars, rods, angles, shapes, sections 4,814 NA 
Universals, plates, sheets |... 39 8 — All to 1 and Barbuda. 
Wires eee Eq etur siet eee ds NA 241 246 Antigua and Barbuda. 
Tubes, pipes, fitting NA 1 1 
"ON TANTI ETUR EINE 9 5 — All to Guyana. 
Metal’ including alloys: 
F) | as 120 — All to Trinidad and Tobago. 
Semimanufactures 
value, thousands $24 D 
Nickel: Metal including alloys, cree $3 
o --- T 
Silver: Waste and sweepings 
ilograms - 73 NA 
Tin: ritas nurs alloys, semiman- 
ufactures value, thousands 32 eu 
Zinc: Oxides ci te sace me 1 -— All to Trinidad and Tobago. 
Other: Ashes and residues 16 ETT 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Unspecified Se 1 _. All to Grenada. 
Asbestos, crulleee9 - - - -- -- -— 1 Te 
Cem en eee NA 153,218 47,526 r Antilles 15,898; Jamaica 
Fertilizer materials: Manufactured: 
monia .... value, thousands $4 $4 -- Dominica $2; St. Lucia $1; St. Vincent 
and Grenadines $1. 
Nitrogenouns 2 ae: 
Phosphatic 2.2... ------ 2 PR 
Potassic ..--— value, thousands $7 $1 -- All to St. Lucia. 
Unspecified and mixed NA 875 -— Mainly to St. Lucia. 
G and plaster 40 339 _. NA. 
ents, mineral: Iron oxides and hy- 
xides, processed sE 1 1 
Stone, sand and gravel: 
Dimension stone, worked |... —-— NA 41 -- Grenada 29; Trinidad and 3 6; 
Antigua and Barbuda 2. 
Gravel and crushed rock 51 822 — Trinidad and Tobago 800; St. Lucia 5. 
Unspecified ww 80,047 -— Guadeloupe 22,600; Trini idad and To- 
1 7,047; St. Vincent and Grena- 
dines 280. 
Talc, steatite, soapstone, pyrophyllite .... em 1 --. All to Jamaica. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black „„ 1 NA 
Coal: All grades excluding briquets 1 v 
Coke and semicoke . — —- - - -—- -- - - -—- 30 zx 
Petroleum refinery products: 
line, motor.. _42-gallon barrels. — 60 14,688 ERE NA. 
Mineral jelly and wa do. ___ 89 81 -- St. Lucia 16; Grenada 8; St. Vincent 
and Grenadines 7. 
Kerosene and jet fuel! do... NA 623,759 -- United Kingdom 36,731; St. Vincent 
and o 3, 488; unspecified 
Distillate fuel oi do... NA 323,779 3, 335 Guyana 6 61, 780 Greece 918; unspeci- 
Lubricant?s ------ do... NA 91 su St Christo her and Nevis 14; Ja- 
maica 5; Mexico 4. 
Residual fuel oil .. do... 1,209,956 912,007 1372 Guyana 425, 281; Greece 2,404; 
unspecified 482 950. 
NA Not available. 


1T able prepared by H. D. Willis. 
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Table 3.—Barbados: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodit 1985 1986 : 
d pes Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 10 6 (à) United Kingdom 4; West Germany 1. 
Metal including alloys, semimanu- 
facturessss LL LLL 147 6447 6,099 Be . 214; United 
om 62. 
Columbium and tantalum: Metal includ- 
ing r: Meis all forms: Tantalum 1 1 1 
copper) tal pcos alloys, semi- 
manufactures _—-------------- 48 8,841 770 United Kingdom 3,054; Canada 14. 
Iron and pid 
Iron ore and concentrate excluding 
roasted pyrite ____________- ae 996 -- All from Venezuela. 
Metal: 
Pig iron, cast iron, related materi- 
JJ a ee 393 2,108 1 Trinidad and Jobago 1,160; Vene- 
zuela 942; West Germany 5. 
Ferromanganese |... 7,006 ETA 
Steel, primary form 2, ,863 m 
mimanufactures: 
Bars, rods, angles, shapes, sec- 
tions 31,912 8,455 84 Trinidad and Tobago 5,470; United 
oor 2,317; Belgium-Luxem- 
Universals, plates, sheets .... 15,449 18,334 135 United Kingdom 10,888; Belgium- 
Pe p 1 009; Japan 617. 
Hoop and stri nds 3 72 48 oni 11; United 
om 
Rails and accessories 1 9 2 Unit Kingdo 
CFF NA 201 23 United Kingdom 121. Belgium- 
Luxembourg 40. 
Tubes, pipes, fittings — — — — — NA 40,336 1,656 United Kingdom 16,740; Republic of 
Korea 14,447; Japan 4, 100. 
— Castings and forgings, rough 9 8 2 da 1. 
a 
Oxides 55 cone a 79 58 18 annie: and Tobago 39; West Ger- 
many 1 
Metal including alloys, semimanu- 
Sto- occi ec E 15 86 6 United Kingdom 30. 
Magnesium: Metal including alloys, semi- 
manufactures ———------------ em 2 (7) Mainly to United Kingdom. 
Nickel: Metal including alloys, semi- 
manufactures 2 2 1 United Kingdom 1. 
Silver: 
Waste and sweepings 
value, thousands $1,194 $841 $841 Philippines $6. 
Metal including alloys, unwrought 
and ly wrought — — _— — eru $1 $1 $1 
Tin: Metal including alloys: 
Unwrought ______ ~~~ o --- $4 xe 
Semimanufactures 532 550 435 France 92; p 
5 Oxides 244 595 91 United on 44 Norway 18. 
inc: | 
%%%CCöö3³⁵U 16 26 5 United N 15; Belgium-Lux- 
embourg 4. 
Metal including alloys, semimanu- 
actures — — —-------------- 15 959 55 Canada 863; United Kingdom 41. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
N preda Corundum, emery, pumice, 
CCC EROR a NA 6 2 United Kingdom 4. 
Grinding and polishing wheels and 
BA tactic trae Sea 8 7 7 2 Switzerland 2; Canada 1. 
3 aude 77 4 898 898 
Barite and witherite 2,058 685 685 
Boron materials: Crude natural borates 
value, thousands — $1 -— All from United Kingdom. 
Cement do- $502 $204 $91 Spain $56; Belgium-Luxembourg $31. 
§˙Wn)F§’u1 —— —————— 400 6 — All from United dom 
Clays, cruldl‚ee --- -—-— NA 1,152 104 United Kingdom 1,031; Belgium: 
Luxembourg 13. 
Diatomite and other infusorial earth .. .. — 24 54 52 United Kingdom 2. 
Fertilizer materials: Manufactured: 
Ammoniak NA 13 2 United Kingdom 10; Netherlands 1. 
Phosphatic ---------------- NA 123 63 Netherlands 50; United Kingdom 6. 
Unspecified and mixed NA 2,408 77 Netherlands 1, 298; Dominican Re- 


See footnotes at end of table. 


public 547; West Germany 311. 
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Table 3.—Barbados: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
ty e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Gypsum and plaster ____________- 6,678 8,296 36 Jamaica 5,116; Dominican SPORE 
8,000; United Kingdom 144. 
9 E —wu-U⁵Ü.-ñ Q NA 640 den All from United Kingdom. 
ica: 
Crude including splittings and waste NA 9,386 4,544 Sweden 4,800; Norway 42. 
ba including agglomerated split- i N , 
Phosphates, crude 316 386 266 Belgium-Luxembourg 120. 
ents, mineral: Iron oxides and | 
ydroxides, processed 20 24 T West Germany 7; United Kingdom 5. 
Salt and brine... value, thousands.. $376 $327 $37 Canada $197; Jamaica $61. 
Stone, sand and gravel: 
ear nse d oat ked 108 88 24 Italy 62; U uted 1. 
ean y worked _____ ni 3 
Worked... ~~~ ____ NA 50 41 Canada 5; I 190 U 
Gravel and crushed rock gg NA 85,256 Canada 55. 195; United Kingdom 1. 
Sand other than metal-bearing .... NA 144 95 NA. 
Sulfur: Sulfuric acid 197 71 84 Netherlands 32; West Germany 5. 
Other steatite, soapstone, pyrophyllite NA 236 210 Norway 23; West Germany 2. 
"i 
EX M A Ei Lu 69 62 United om 7. 
Sine pet dross, not metal-bearing .. .. _ EN 5,719 19 Vabeg „700. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and 5 natural A 6 1 United Kingdom 
Carbon black. ccm 76 18 4 United Kingdom 65 Canada 8. 
Briquets of anthracite and bituminous 
„ 535 110 p 18 
ignite includi riquetss Eus 
grades nare, ha riquets 
value, thousands $7 $9 $8 Canada $1. 
Coke and semicoke - - ------- --—-— 2 5 _- All from Belgium-Luxembourg. 
Peat including briquets and litter 
value, thousands $30 $53 $1 r $15; Ireland $14; Canada 
Petroleum: l 
de 42-gallon barrels. .. z 119 119 
Refinery preducts: 
Liquefied petroleum gas 
88 115,118 111,580 4, 501 Trinidad and Tobago 75,017; Nether- 
12855 Antilles 19,105; "Venezuela 
Gasoline, motor . — — — — do... 6,248 5,032 = Trinidad and Tobago 2,338; Vene- 
zuela 1,708; Guatemala 986. 
Mineral jelly and wax do- 559 1,055 252 Brazil 411; United Kingdom 181. 
Kerosene and jet fuel.. do- 1,028,820 NA 
Distillate fuel oil . do— — NA 218,176 TE Mor Trinidad and To- 
o 38,150. 
Lubricants -- do— - 8⁴ 119 105 United Kingdom 7. 
Residual fuel oil- _ __ —~— do— 1,758, 014 1, 473, 845 ars Venezuela 1,075,750; Trinidad and 
Tobago 212,048; Andorra 125,241. 
NA Not available. 
1Table prepared by H. D. Willis. 
3Less than 1/2 unit. 
CUBA‘ 


At yearend, the Government of Cuba 
reported that, by September, total commodi- 
ty production had reached 72% of the year’s 
plan. The production of asbestos roof gut- 
ters, gray cement, gypsum, crushed stone, 
hydrated lime, and concrete sewage pipes 
exceeded the plan. The plan was met in the 
production of concrete blocks, clay bricks, 
and asbestos cement roof tiles. Imports 
decreased 7% and exports increased 9%. 
The Government reported the policy of 
import reduction from market economy 
countries to be a success, resulting in a 50% 


reduction in import expenditures. Imports 
from centrally planned economy countries 
increased slightly. 

In 1987, Cuba signed a new trade agree- 
ment with The German Democratic Repub- 
lic, its second largest trading partner. Re- 
portedly, the new agreement represents an 
8% increase in trade from that of 1986. 
Under the agreement, Cuba was to export a 
variety of commodities, including nickel, to 
the German Democratic Republic. For the 
first time, the agreement contained items 
such as trucks, hydraulic cylinders, sugar 
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industry equipment, and spare parts. 

During the year, Cuba also signed trade 
and economic agreements with Cyprus and 
Peru, respectively, and held meetings with 
Brazil, after renewing diplomatic relations 
with Brazil in 1986. In April, Brazil's Minis- 
try of Transportation announced that coop- 
eration agreements between Cuba and Bra- 
zil would be signed relating to the automo- 
tive, maritime, rail, and air transport indus- 
tries. Also in April, Yugoslavia signed a 
trade agreement with Cuba. 

The National Labor Union Commission 
was formed. The union will deal with mat- 
ters that relate to income, costs, and profits 
of enterprises as a response to the Govern- 
ment's efforts to eliminate unprofitability 
in Cuban enterprises. 

On December 17, the sixth plenum of the 
Cuban Communist Party Central Commit- 
tee was held. In the meeting, the 1987 social 
and economic accomplishments were sum- 
marized and the 1988 budget was presented 
and approved. The 1988 program and budg- 
et were based on a 2% to 3% increase in 
growth from that of 1987. The plan called 
for the currency in circulation to be limited 
to 1987 levels. Reportedly, the 1988 plan 
was to pay special attention to mineral 
prospecting, metallurgy of ferrous and non- 
ferrous metals, and the oil industries, 
among other sectors. | 

Cimex S. A., a Cuban-Panamanian pre- 
cious metals company, obtained Govern- 
ment permission to buy gold and silver 
bullion, jewelry, and other items from Cu- 
ban citizens in return for Government- 
approved bonds that could then be exchang- 
ed for consumer goods in Havana. 

Mining continued to be a small but impor- 
tant sector of Cuba's economy. Expansion 
efforts continued in the nickel, marble, 
steel, and oil industries. Cuba was to invest 
$500 million? in the expansion of its princi- 
pal steelworks, Empresa Metalürgica José 
Martí in Havana during the year. When 
completed, the expansion would increase 
raw steel capacity from 350,000 to 600,000 
tons per year. Initiated in 1981 with assist- 
ance from the U.S.S.R., the expansion was 
scheduled for completion in 1988-89. Cuba 
exported steel bars, billets, ingots, and wire 
rods to Asia, Latin America, and the Middle 
East. 

Cuba ranks fourth in world nickel re- 
serves, after Canada, the U.S.S.R., and the 
Republic of South Africa. In 1987, produc- 
tion of nickel-cobalt content of mine output 
increased slightly to 35,800 tons. During the 
year, efforts were made to bring one of 
three production lines at the Punta Gorda 
smelter to its full 10,000-ton design capaci- 
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ty. The second line, previously scheduled for 
completion during the year, had to be post- 
poned. 

The Punta Gorda nickel refinery, inaugu- 
rated early in 1986, produced only 1,200 
tons of nickel that year, and production was 
reportedly still not up to standard by year- 
end 1987. Nickel extraction in the smelter is 
by the ammonia process. The product out- 
put has been complicated by the ore's high 
content of chrome, cobalt, and iron. Because 
of technical problems with the Punta Gorda 
refinery, commissioning of Las Camariocas 
refinery has been delayed and was expected 
no sooner than 1995. Government nickel 
production goals have been revised down to 
60,000 tons per year in 1990 and 100,000 
tons per year by 2000. 

A storage facility with a throughput of 
almost 195,000 tons of ammonia per year 
was under construction in the Province of 
Camagüey. It will be the first installation of 
its kind in Cuba. The first stage consists of 
two tanks 23 meters in height and 29 meters 
in diameter each. The tanks, constructed 
with technical assistance from Spain, each 
will have a capacity of 10,000 tons of ammo- 
nia. Plans call for two additional tanks to be 
built by the U.S.S.R. Reportedly, refriger- 
ated ammonia will be delivered to Cuba by 
8,000-ton Soviet cargo ships. Approximately 
45% of the ammonia will be utilized by the 
Revolución de Octubre fertilizer complex in 
Nuevitas. The remainder will be used in 
nickel and rayon processing. The first tank 
was scheduled for completion in January 
1988 and the first ammonia shipment for 
March of the same year. A 19-kilometer 
pipeline will link the storage facility to the 
fertilizer complex. 

The quarry of marble continued to be an 
important operation for Cuba in 1987. Mar- 
ble deposits are found south of Cuba in the 
Isla de la Juventud (formerly known as Isla 
de Pinos). In the western region, marble 
deposits are in the Pinar del Río Province 
and in the central region the deposits are in 
the Provinces of Cienfuegos and Villa Clara. 
In the eastern region, marble is found in the 
subsoil in the Granma Province. Cuba ex- 
ports nine varieties of marble. 

A new marble complex, under construc- 
tion since 1985 in Mariel, Havana Province, 
reportedly, was completed in July 1987. The 
complex, equipped with Italian-made equip- 
ment was to receive marble from Cienfue- 
gos, Isla de la Juventud, Pinar del Río, and 
Villa Clara to produce marble tiles and 
dimension stone used in building facades. 
A large portion of the marble output was 
planned for export. | 
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Table 4.—Cuba: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principel destinations, 1986 
METALS 
Aluminum: 
Ash and resid 1e containing alum: um 578 864 Netherlands 362; Spain 2. 
Metal including alloys: 
SNOT PEEN ͥ AAA eti Ee es ee 4,160 4,161 Netherlands 4,100; Spain 61. 
Unwrought _______.~-___ NA All to Netherlands. 
Semimanufactures. s 17 Do. 
Chromium: Ore and concentrate 241,607 237,826 rcr Here 20,000; Argen- 
tina 2,004; Canada 1,040. 
Copper: 
Ore and concentrate 8,118 2,621 NA. 
Matte and speiss including cement copper NA NA. 
€ DEC e copper 502 168 All to Netherlands. 
including all 
Ü.. ee un EE 7,615 6,451 Netherlands 6,165; Spain 269; 
West Germany 17. 
Unwroughgntdttltktltltul..u. ~~ ~~ NA 70 All to Netherlands. 
Iron and steel: Metal 
ü n LM d 116,829 111,085 * 60,206; Greece 49,663; 
etherlands 1 ,062. 
Pig iron, cast iron, related materialss ce NA 
dedere rms ------------------ 22,514 8,080 All to Ital 
teel, primary forme é R 3 
Semimanufacture s 395,870 2115,281 Italy 1,989. 
Med Metal including alloys, all form '540 1 All to Netherlands. 
ic | 
Matte andspeiss ss „ 2,126 959 Italy 684; Japan 125; Yugoslavia 
Oxides and hydroxides, Ni content: 9,165 8918 Cage choslovakia 3.2 8,207; U.S.S.R. 
Sinter, Ni content“!!! 6,657 7,991 est Germany 2,099; East Ger- 
many 996; Sweden 912. 
Sulfide, Ni content“ 17,594 18,003 All to SSR. 
MM including alloys, all form 2,082 301 All to Czechoslovakia. 
Ash and residue pein tin ------------- NA 21 All to Netherlands. 
Metal including alloys, scrap -------------- 15 31 
Titanium: Metal including RA all forms NA 5 ya Germany 8; 8; United King- 
om 
Maga Ash and residue containing vanadium . ... 177 NA 
c: 
Ash and residue containing zinc .. 800 674 All to Netherlands. 
Gu including alloys, crash??? 505 286 Do. 
er: 
Ores and concentratee s NA 8,105 Hungary 7,014; Austria 1,091. 
Oxides and hydroxides _ - - --- ------------ 3 NA 
Ashes and residues 34 152 All to West Germany. 
Base metals including alloys, all form NA 5 All to Netherlands. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: Artificial, oorundum - NA 
fr ⁰ ee ee 260,358 368901 NA. 
Mica: Crude including splittings and waste NA 503 All to United Kingdom. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 35 3,530 Hungary 3,181; Italy 341; Spain 
"EE NA 12 All to Spain. 
Sand other than metal- bearing 48 NA 
Sulfur: Sulfuric acidzdzzʒz- - NA 8,063 All to Netherlands. 
Other: Crude 22. : ee eee NA 18 All to Spain. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude thousand 42-gallon barrels_ 1,957 885 in 821; Italy 64. 
Refinery products: Gasoline, motor- -- do— -— 1.605 974 nited Kingdom 536; West Ger- 
y France 183. 
PPreliminary. NA Not available. 


1Table prepared by H. D. Willis. Owing to a lack of official trade data published by Cuba, this table should not be taken 


as a complete presentation of this country's mineral trade. 


Unless otherwise 


specified, these data have been compiled 


from United Nations information and data V eren by the trading partner countries. The United States reported no 


trade in mineral commodities with Cuba in 1985 or 1986. 
3 Anuario Estadistico de Cuba, 1986. 


3Includes contained cobalt. 
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Table 5.—Cuba: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum: 
Oxides and hydroxides _ - - - -- ------------ 
Metal including alloys: 
Unwrought 
Semimanufactures.. ss 


Cadmium: Metal including alloys, all form 
Chromium: Oxides and hydroxides ---—- 
8 Oxides and hydroxides .-.-------- value 


sa, ea and hydroxides — - —- -- ------------- 


Metal including alloys, semimanufactures 


Gold: Metal including alloys, unwrought and partly 
wroughgtk value, thousan 
Iron and steel: 
Metal and concentrate excluding roasted pyrite_ — 
etal: 


Pir iron, cast iron, related materials 


Ferroalloys: 
Ferrochromium -~ —- ------------—--- 


Universals, plates, sheets? s 
Hoop andstrip - - - - - - -- --- ----—-—- 


Tubes, pipes, fitting 


Castings and forgings, rough? ________ 
Lead: 


Oxides 
Metal eves alloys: 
Unwrought 


Maus FFC 76-pound flasks.. — 


Nickel: 
Oxides and hydroxides pM 
Metal including alloys: 


Platinum-group metals: Metals including alloys, 
unwrought and partly wrought. value, thousands. . 


Silver: Metal ae nang alloys, unwrought and 
partly wrought 


Tin: Metal including alloys: 


Oxide8 -< —— eL ecu iae 
Metal including alloys, all form 

Tungsten: Metal including alloys, all forms 
value, thousands 


See footnotes at end of table. 


1985 


1,149 


29 
4,750 


$5,000 


7,717 


NA 
11,305 


99,907 
237,984 
788 
4,187 
639 


1986P 


1,024 


30 
9,282 


2 
115 
$11,161 


88,155 
115 


5 

1,348 

5 

324 
10,715 
807,125 
617 


199 
5,081 


Principal sources, 1986 


All from Japan. 


All from United Kingdom. 


Hungary 2,017; Spain 1,178; 
United Ki ingdom 37. 
pa from xU -Luxembourg. 
112; United Kingdom 3. 
from Japan. 


Cow 122; West 
ee Kingdom 118; Yugoslavia 


Japan 845; Spain 83; Argentina 


Spain $357; West Germany $115. 
All from Netherlands. 


All from U.S.S.R. 
West Germany 114; Spain 1. 


92 i an 1.818 Spain 85. 
a 

All from Spain. 
Spain 321; Austria 3. 


Poland 4,236; Spain 2,981; Hun- 

USSR. 639.919; Bulgaria 
51,152; Spain 20,649. 

Ja oa est Germany 215; 


All from Fran 
A na 1, 842; “pain 1,479; 


USSR 499 $004; Bu Bulgaria 15,179; 
Japan ee 


All from France. 


Belgium-Luxembourg 102; 
etherlands 2. 
R 428; Japan 


Spain 2; United Kingdom 1. 
All from Netherlands. 


pain. 
Netherlands 87; United King- 
dom 29. 


All from Italy. 


All from Netherlands. 
Japan 12; Canada 7; West Ger- 
many 6. 


France $59; West Germany $57; 
Spain $16. 


West Germany $162; Spain $110; 
Japan $17. 


Mainly from United Kingdom. 
All from Spain. 


Do. 
West 1 67; United King - 
dom 1 
All from J apan. 


Do. 
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Table 5.—Cuba: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Zinc: 
Ore and concentrate 
Oxides 


Blue BP tas olet oc oe 
M + ne ene alloys: 
nwrougntkuMutw--· -_ 
Semimanuf: 


Other: 
Ores and concentrates |... LLL sc 
Oxides and hydroxides - 
Base metals including alloys, all forme 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
atural: Corundum, emery, pumice, etc 
Artificial: Corundum . - - -- - -- ----- ---—— 
ee ana powder of precious and semiprecious 
qc value, 3 = 


Grinding and polishing wheels and ston 


Cement ene . UL 


Of which: 
Potassium chloride: 
. Potassium sulfate? _______________ 


osphates, crubdee - - - - - - - - - - - - —— 


Iron oxides and hydroxides, processed 

Precious and semiprecious stones other than diamond: 
Natural -—-------------------—-—- value 
Synthetic e do... 


Sodium compounds, n.e.s.: 
Carbonate, manufactured |... ~~~ 
Sulfate, manufacturod CCC 


See footnotes at end of table. 


1985 


339,407 
2626,150 


295,466 


255,466 
40,000 
NA 
414,874 


19865 


Principal sources, 1986 


Argentina 209; United Kingdom 


All from Japan. 
Japan 298; Netherlands 38. 


West Germany 18; Spain 12. 


All from Italy. 

All from West Germany. 

ay eas 205; Spain 9; Yugoslavia 
All from Canada. 

All from entina. 


U.S. S. R. 18,000; United Kingdom 
855; Japan 114. 


United Kingdom 85; Belgium- 
Luxembourg 35. 
AT 127; West Germany 18. 
from West Germany. 


NA. 
VERON 576,000; West Germany 
U.S.S.R. 312,000; Tunisia 36,515. 


NA. 
USSR 232,000; West Germany 


NA. 
NA. 


Japan 160; Spain 2. 
ae Kingdom 357; West Ger- 


y 100. 
Netherlands 3; Spain 1. 
All from Japan. 


Austria 242; West Germany 1. 


irange 108; Spain 21; Argentina 
Japan 4; Italy 1; United King- 
dom 1. 


All from Japan. 


All from West Germany. 
Spain 184; Japan 99. 


Ja $27, nee nnd 
$23,000 000; Austria $7,000. 
West Germany 114; United 

Kingdom 10. 


France 5,001; West Germany 9. 
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Table 5.—Cuba: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked .. - - --------—-—- 2 151 Spain 150; Italy 1. 
Worked — T Los e UR NA 12 y 6; in 6. 
Gravel and crushed rock NA 135 All from France. 
queris and quartzite _______________--_- 47 8 All from West Germany. 
nd other than metal-bearing - -—----------- 2 108 e 102; West Germany 
Sulfur: 
Elemental, all form 44„ 2157,061 2124,535 Canada 61,616. 
Sulfuric acid «oo e ER 97 14 All from United Kingdom. 
Talc, steatite, soapstone, pyrophyllite |... —-------- 57 NA 
Other: Crude : - - - - -—---- -- --- lee ela 453 281 Spain 280; West Germany 1. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural- - - ------------- 8 8 All from Spain. 
Carbon black _ -—-----------------—---—— 4,980 196 West Germany 139; United 
Kingdom 52; Japan 5. 
Ar 289.718 283,113 Japan 200. 
All other grades including briquets s 1,300 NA 
Coke and semico kek „„ 263,849 262,263 Japan 27. 
Peat including briquets and litter, 144 283 West Germany 282; Canada 1. 
Petroleum: 
Crude thousand 42-gallon barrels- 358,736 NA 
Refinery products: 
Liquefied petroleum gas ... 42-gallon barrels_ . NA 12 All from West Germany. 
Gasoline, motorrr—— ------—--—- do... 23,267,154 215,009 Canada 214,481; United King. 
| dom 366; West Germany 162. 
Mineral jelly and akk do... 162 4,305 Japan 3,738; Netherlands 409; 
nited Kingdom 142. 
Kerosene and jet fue! do— 85 118,871 Spain 67,255; Netherlands 
46,500; Yugoslavia 116. 
Distillate fuel oil |... „ do... 725,519,302 84,939 Canada 84,581; Yugoslavia 336; 
West Germany 15. 
Lubricant?s - - - -- ---------- do... 2758,758 2597,100 Italy 57,680; Netherlands 57,197; 
Spain 38,801. 
Nonlubricating oĩils 2... do... 28 79 All from Japan. 
Residual fuel oilili do... 28, 733,251 199,707 All from Spain. 
Bitumen and other residues do— __ 127 NA 
Bituminous mixtures 9 1,969 431 United Kingdom 261; Spain 158; 
Yugoslavia 6. 
Petroleum coke... „ do— -— 110 127 All from West Germany. 


P preliminary. NA Not available. 


1Table prepared by H. D. Willis. Owing to a lack of official trade data published by Cuba, this table should not be taken 
as a complete presentation of this country's mineral trade. Unless otherwise specified, these data have been compiled 


from United 
trade in mineral commodities with Cuba in 1985 or 1986. 
2 Anuario Estadistico de Cuba, 1986. 


Another marble complex was under con- 
struction in San Francisco, Granma Prov- 
ince. Designed to be Cuba's largest, it was 
scheduled for completion in the 1986-90 
plan period. At full capacity, the new plant 
would exceed the combined capacity of the 
Mariel and Nueva Gerona plants. About 
90% of the plant's production was to be 
exported, mostly to hard-currency markets. 
The Granma area has been producing mar- 
ble since the 1950's. 

Testing was begun at the Combine Two 
complex of the new oil refinery in Santiago. 
The test included the processing of crude to 
produce naphtha, diesel oil, kerosene, fuel 
oil, oil tar, and other products. The Combine 
Two complex was scheduled for completion 


ations information and data published by the trading partner countries. The United States reported no 


during the first half of 1988. 

To ensure adequate fuel supply to the 
country, Cuba was planning to construct, 
with Soviet assistance, a 200-kilometer pipe- 
line from the new oil terminal in Matanzas, 
east of Havana, to the new oil refinery in 
Cienfuegos. The project includes building a 
school to train workers who will operate 
and maintain the pipeline. The schedule 
calls for construction of branch pipelines 
and fuel storage warehouses to be built by 
1990. The 1987 plans included the comple- 
tion of 66 kilometers of pipeline to carry 
fuel oil to the thermoelectric plants in 
Matanzas and Santa Cruz del Norte and 
Cuban crude oil from Varadero to the Port 
of Cárdenas. 
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DOMINICAN REPUBLIC* 


The Dominican Republic has known min- 
eral deposits of bauxite, coal, copper, gold, 
gypsum, iron ore, limestone, marble, nickel, 
and silver. Titanium sands have been found 
in various places on the sea coasts. Cobalt, 
molybdenum, and other minerals have been 
found in small quantities. Mining activity 
in the Dominican Republic continued to be 
centered around gold and nickel. 

To encourage foreign investment in the 
mining industry, the Government of the 
Dominican Republic enacted Decree No. 13- 
87 in January 1987, replacing all previous 
decrees that had set aside national mineral 
reserves areas that contain base metals, 
gold, silver, and others. Previously, the 
national reserves could be explored by pri- 
vate companies but developed only by the 
Government or with special contracts. 
Those policies had produced a negative 
impact on the industry by almost paralyz- 
ing mineral exploration by private compa- 
nies. The new 1987 decree opened most of 
the territory to exploration by private do- 
mestic companies and foreign companies by 
opening up most of the national reserves. 
The greater part of the country will be 
governed by the 1971 Mining Law No. 146, 
which provides for prospecting, exploration, 
development, and exploitation of mineral 
deposits in the Dominican Republic. The 
new decree maintains only four national 
reserves: Sabaneta, 55,700 hectares; Pueblo 
Viejo Extension, 46,000 hectares; Neita, 
25,200 hectares; and La Cuaba, 2,100 
hectares. Reportedly, because of the new 
mining policies, companies from Australia, 
Canada, Japan, and the United States indi- 
cated interest, primarily exploring for pre- 
cious metals. 

Relative to 1986, the economy of the 
Dominican Republic grew at a rate of 896 in 
1987. Construction led the growth with a 
46% increase, followed by mining with 16%. 
Growth in the value of mineral output was 
attributed to increases in prices rather than 
increased production. Economic growth was 
accompanied by a sharp increase in im- 
ports. According to the Central Bank, infla- 
tion increased by 2596, leading to a peso 
depreciation of 3896. As a consequence, the 
Government imposed strict exchange con- 
trol in June, which was then removed in 
November. 


Gold production in 1987 from the Pueblo 
Viejo Mine, operated by Rosario Dominica- 
na S.A., was 246,400 troy ounces. This 
output from the oxide ore zone was expected 
to decrease further in 1988 and to cease 
because of total depletion in 1990. The other 
two ore zones, transition and sulfide, re- 
portedly contain 400,000 and 10,000,000 
ounces of gold, respectively. In 1987, the 
mine's board of directors approved funds to 
develop the transition ore zone but Govern- 
ment approval had not been granted at 
yearend. Canyon Resources Inc, a U.S. 
company, found commercially exploitable 
gold deposits near the Pueblo Viejo Mine. 

Mitsubishi Corp. was interested in for- 
ming a joint venture with Rosario Domini- 
cana to develop the Loma de la Nandina 
gold prospect. Mitsubishi previously had 
been involved in gold exploration in the 
Dominican Republic. 

According to the 1987 report of Falcon- 
bridge Dominicana, production of nickel in 
ferronickel reached a record-high level of 
32,521. The company reported net earnings 
of $13.4 million? after suffering a net loss of 
$2.2 million in 1986 and attributed the 
improved earnings to high production rates 
and improved nickel prices. 

In November, the Government issued de- 
cree No. 578-87 establishing export duties 
on sugar and minerals, including ferronick- 
el, to be imposed when the official foreign 
exchange rate exceeds RD$4.00 to US$1.00. 
At yearend, according to Falconbridge Do- 
minicana's annual report, the application of 
this rule represented a duty of 20% of the 
value of ferronickel shipped during this 
year. Falconbridge Dominicana argued that 
its Supplementary Agreement of 1969 with 
the Government could not be unilaterally 
amended by Presidential decree and made 
no payment of duties, suspending ship- 
ments in December. 

The Dirección General de Minas reopened 
the Cabo Rojo Mine during the year. Ideal 
Dominicana S.A. managed this bauxite 
mine for the Government, which produced 
211,000 tons and exported 285,700 tons in- 
cluding bauxite from the Aluminum Co. of 
America (Alcoa) stockpile. Production was 
sold to Alcoa, the mine operator from 1959 
to 1983. 
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Table 6.—Dominican Republic: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 : 
4 nuce Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides .. ~~ ~_ 99 65 10 Brazil 37; West Germany 18. 
Metal including alloys: 
Sap ena ph eM E 41 
Unwrought. ------------- 1,350 1,010 969 Canada 41. 
Semimanufactures 1,884 2,484 543 Spain 814; West Germany 516. 
Arsenic: Oxides and acids. |. ----—-— 18 = 
Chromium: Oxides and hydroxides .. — — — 2 3 -— All from West Germany. 
Cobalt: Oxides and hydroxides - _ _ _ — 1 1 — All from United Kingdom. 
Opper: Metal including alloys: 
nwrought --------------—-- 50 2 2 
Semimanufactures 1,253 1,298 943 Canada 147; Chile 117. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite ane 34 34 
Pyrite, roasted_— - - --- ------ TS 2 2 
Metal: 
Scrap lloc a 50,372 20,071 18,497 Netherlands Antilles 1,028; Haiti 545. 
Pig iron, cast iron, related mate- 
IJ d nc ue 56 100 _. Japan 98; Brazil 2. 
Ferroalloys: 
Ferromanganese_ - _ _ _ ___ 85 321 71 Brazil 250. 
Unspecified- - - - ------- 841 748 SEN Brazil 691; Canada 53; Japan 4. 
Steel, primary form 49,574 11,632 52 Venezuela 9,895; Republic of Korea 
1,015; Spain 349. 
Semimanufactures: 
Bars, rods, angles, shapes, i 
sections 13,239 15,776 515 Republic of South Africa 4, 355; Brazil 
844; West Germany 1, 820. 
Universals, plates, sheets 43,061 37,708 5,518 Japan 7,691; West Germany 5,530. 
Hoop and strip______--~- 367 301 119 Netherlands 57; West Germany 47. 
Rails and accessories 131 871 169 United Kingdom 580; Suriname 121. 
Wire MEM 2 eee 607 2,676 69 West Germany 1,848; Belgium- 
Luxembourg 326; Japan 190. 
Tubes, pipes, fitting 1,942 2,132 985 Japan 407; Republic of Korea 317. 
i Castings and forgings, rough 159 238 98 Spain 44; Belgium-Luxembourg 30. 
Ore and concentrate 1 Bis 
Oxides -—— 3 a et Ea 652 798 8 Mexico 784. 
Metal including alloys: 
Tap oe yo eee ees dius 1 1 
Unwrou ght 57 35 35 
Semimanufacturess 1 2 1] West Germany 1. 
Magnesium: Metal including alloys, 
unwroughkgntttl „„ m 21 — All from France. 
Manganese: 
Ore and concentrate 537 453 84 ne 209; Belgium-Luxembourg 
OÜxides serasa 24 91 T Belgium Luxembourg 70; West Ger- 
many 12. 
Mercury -------- 76-pound flasks_ . ate 4 (à) Mainly from West Germany. 
Molybdenum: Metal including alloys, all 
form value, thousands. — sees $3 $3 
Nickel 
Matte and speis EA 1 1 
Metal including alloys, semimanu- 
factures -—---------------— 1 3 1 Unspecified 2. 
Rare-earth metals including alloys, all 
forms oou ee eS 474 2,608 1,960 Brazil 330; France 162. 
Silver: 
Metal including alloys, unwrought 
and partly wrought 
value, thousands_ . $75 $30 $30 
Tin: 
Oxides - -----------------—- 10 ids 
Metal including alloys: 
TOD o> ete hu 39 = 
Unwroughhjht .....- 25 19 14 Unspecified 5. 
Semimanufacturess 17 53 41 West Germany 10. 
Titanium: Oxides „ 980 902 785 West Germany 97; France 10. 


See footnotes at end of table. 
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Table 6.—Dominican Republic: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity | 1984 1985 : 
. 1 Other (principal) 
METALS —Continued 
Tungsten: Metal including alloys, all 
forms mnes RE (* 5 5 
M 
OTT eee eee EET 154 124 47 West Germany 46; Netherlands 24. 
Blue powder Re Pe M ENE 51 89 24 Mexico 65. 
. alloys: 
35370 ĩ ĩðVy ea ee EN aT a 50 — All from Canada. 
5 JC 1.047 1,484 304 Mexico 658; Canada 433. 
aa Semimanufactures 98 136 18 Spain 96; Canada 22. 
er: 
Ores and concentrates... 9 97 38 Mexico 59. 
Oxides and hydroxides _ 110 59 48 bes Germany 6; Belgium-Luxem- 
urg 5. 
Ashes and residues 2 14 14 T 
Base metals including alloys, all forms 16 18 4 pe gium Luxembourg 8; West Ger- 
many 4. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
Eee Mea TD 8 208 188 150 West gerens. 13; Brazil 9. 
Artificial: Corundum _____..___ TRS 23 _. All from Brazil 
Grinding and polishing wheels and 
J ĩ 8 104 114 27 Brazil 35; Spain 23. 
. crude -- ------------ 462 641 20 Canada 621. 
Barite and witherite | 
value, thousands TE $24 $10 West Germany $14. 
Boron materials: 
Crude natural borates- __ 15 53 53 
Oxides and acids 23 93 67 West German 
Cement. 2.056 oo eee ae 7,999 11,081 65 Spain 8,405; 105, Werle 172 721; Republic of 
Korea 800. 
b uud ALI eat E eee AD 238 80 30 
Clays, rule 2,099 2,798 2,153 waited Kingdom 590; West Germany 
Diatomite and other infusorial earth _ .. — 587 648 570 Mexico 78. 
Feldspar, fluorspar, related materials 1,946 2,190 1,690 Canada 500. 
Fertilizer materials: 
de, N66 -—------------ 41 3 3 
Manufactured 
Ammonia. - -—----------—-—- 74 149 129 West Germany 14: Netherlands 5. 
Nitrogenous ..--.-- 44,143 65,962 58,864 Trinidad a obago 6,778; West Ger- 
man : 
Phosphatic. - ----------—-— 17,000 8,921 8,921 i 
Potagio. ..— -—-------- 18,517 11,594 11. Jamaica 227; West Germany 47. 
Unspecified and mixed 31 779 25,217 24,692 Israel 500; West Germany 19. 
Graphite, natural _—-—-—--------- 921 106 106 
Gypsum and plaster ~~ T8 93 17 Spain 57; West Germany 18. 
Magnesite, rüde T — — 143 6 -- Italy 4; West Germany 2. 
Crude including splittings and waste sts 21 21 
Worked including agglomerated split- 
h/» ĩ A 8 14 26 7 Japan 6. 
Nitrates, crudee Saat 3 3 
Phosphates, crude - ----~-------- ae 52 52 
Pigments, mineral: 
Natural, crude |... 159 181 8 . Belgium-Luxembourg 135; West Ger- 
many 17; Ho Kong 11. 
Iron oxides and hydroxides, processed 47 88 6 "n rmany 68; United Kingdom 
Potassium salts, crudeee .— 1 pag 
ite, unroasted_ — —- - —- - ---------— 22 217 AA All from Mexico. 
Salt and brine 2. 85 144 126 West Germany 7; Spain 1. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured... . 1,264 1,483 West iiir Ar 700; 18555 a 
embou 
Sulfate, manufacturtdtW _ 26,731 9,606 4, 433 Colombia 639: 98 N 1 5205. 
Stone, sand and gravel: 
Hune oe = 
rude and partly wor 
value, thousands_ .. TR $1 $1 
Work etc = 4 3 Italy 1. 
Gravel and crushed rock 40 (3) 3) 
Quartz and quartzitee .....— 25 101 98 NA. 
Sand other than metal-bearing ....— 798 798 792 Canada 6. 


See footnotes at end of table. 
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Table 6.—Dominican Republic: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodi 1984 1985 : 
i ned Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
cruas unuding native and 
777 17 1,309 1,308 West Germany 6. 
of A . sublimed 541 
Dioxide. ... ... value, thousands_ — = $1 $1 
oun Acid a eo ue 197 97 97 
Other steatite, soapstone, pyrophyllite 1,284 858 788 Italy 75; Spain 32. 
m 
REA TN pare ee 8 14 17 7 United Kingdom 10. 
5 ENS 2 2 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,621 TEE 
n: 
Carbon black kk 126 94 19 West Germany 51; Belgium-Luxem- 
urg 24. 
Gas carbon ---------------- 148 88,050 20 Venezuela 24,000; Colombia 14,080. 
Coal: All irados excluding briquets 
value, thousands $893 $5,601 $42 Colombia a atit India $466. 
Coke and semicoke. -----------—- 21,378 198 __ All from Colombia. 
leum: 
Crude. thousand 42-gallon barrels. - 12,565 12,051 1 Venezuela 8, 676; Mexico 3,352; 
Netherlands Antilles 21. 
Refinery products: 
Liquefied petroleum gas | 
do— 596 398 45 A Venezuela 353. 
Gasoline, motor do- 49 15 8 rou 67; Netherlands Antilles 
Mineral jelly and wax do- 26 21 5 Japan 15; Ne e 
Kerosene and jet fuel _ do- 8 10 5 Venezuela 3; Netherlands Antilles 2. 
Distillate fuel oil do- 681 135 _. All from Venezuela. 
Lubricants - - ------- do 102 118 42 Perlen Antilles 35; Venezuela 
Nonlubricating, oils____do____ 8 2 2 
Residual fuel oil do_ _ 8,174 2,610 -— Venezuela 2,605; Panama 5. 
Bitumen nd o residues 
do— 80 56 8 sanama d Netherlands Antilles 15; 
Bituminous mixtures. do- 8 40 2 Panama 38. B 
Petroleum cok do— 32 69 69 
NA Not available. 
Table prepared by H. D. Willis. Export data were not available at time of publication. 
Less than 1/2 unit. 


GUADELOUPE AND MARTINIQUE 


The latest trade data available for Guade- the following tables. 
loupe and Martinique are included in 
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Table 7.—Guadeloupe: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


uum 


1985 


1986 


12 


Principal destinations, 1986 


All to France. 
Martinique 28; France 1. 


France 263; Belgium- 


Luxembourg ; West Ger- 
many 11. 

Mainly. to St. Lucia. 

All to Brazil. 


aoe 33; French Guiana 
Martinique 8: Barbados 5; St. 
Lucia 2. 


French Guiana 5; Barbados 1; 


All to Martinique. 


French Guiana 6,198; Dominica 
4,861; Barbados 230. 

All to Martinique. 

St. Lucia 850; Grenada 250; 
French Guiana 20. 

All to French Guiana. 


All to Netherlands Antilles. 


Mainly to St. Lucia. 
France 1,768; Dominica 9; St. 
Lucia 8. 
All to France. 
Do 


Martinique 28; French Guiana 
All to Martinique. 


1Table 5 by H. D. Willis. Guadeloupe did not report any exports of mineral commodities to the United States 


333 ue, thousan 
Zinc: Oxide ss 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: Natural: Corundum, emery, pumice, 
MELOS Iu E aD value, thousan 
Comont ll dd 
Fertilizer materials: Manufactured 
AmmoniaKaagaia. 222222-2 
Unspecified and mixed... 2... 
Salt and brinnneee 
Stone, sand and gravel: 
rove and crushed r ——— M 
d other than metal-bearing . ----------- 
e . a 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Lignite including briquet „ 
Petroleum refinery products: 
Liquefied petroleum gas 42 gallon barrels. .. 
Gasoline, motor ~- ----—----------- do 
Kerosene and jet fue! do— 
Distillate fuel oĩililiil ------------ do- 
Lubricant do- 
Bitumen and other residues do- 
during 19 
WLess than 1/2 unit. 


Table 8.— Guadeloupe: Imports of mineral commodities: 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 ; 
e rele Other (principal) 
METALS 
Alumin 
Oxides band hydroxides 
value, thousands. _ $3 $3 -— All from France. 
Metal including alloys, semimanu- 
factures ~- -—- - -----—-------— 482 480 87 France 365; Italy 17. 
Chromium: Oxides and hydroxides .. .... — 1 4 — All from France. 
Copper: Metal including alloys 
Ünwrought --.-----------_- = ooo Do. 
ufactures 148 165 3 France 159; Finland 1. 


See footnotes at end of table. 
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Table 8.—Guadeloupe: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
ne Other (principal) 
METALS —Continued 
Iron and steel: Metal: 
Pig iron, cast iron, related mate- 
ralis %⅛»˙. ee cud 1 21 — All from France. 
Ferroalloyr⸗ͤ s oe, 1 eed Do. 
Semimanufactures: 
, rods, angles, shapes, sec- 
tions 13,720 16,111 E Belgium-Luxembourg 8,060; France 
. 504; Germany 2,201. 
Universals, plates, sheets 7,118 11,573 -- France 5,602; Martinique 5,319; 
Belgium-Luxembourg 652. 
Hoop and strip T 7 -- France 5; Belgium-Luxembourg 2. 
Rails and accessories 1 TW 
|| ———Ó— 1,989 993 ga 211804 a ; Belgium-Luxembourg 
Tubes, pipes, fitting 18,178 9,450 (?) France 8, 710: ‘Spain 611; Belgium- 
Luxembourg 61. 
TAS Castings and forgings, rough n 158 146 -— All from France. 
—— € EN Oa 1 T 
Meta i including alloys, semimanu- 
ER ee Oe EE WP Oe 16 18 me Do. 
. — MSIE MAS value, thousands - 31 32 M Do. 
8 etal 1 alloys, semi- 
Ea ont et een SERE 1 2 -— Mainly from France. 
e metals: Fete including 
alloys, unwrought and partly wrought, 
á; latinum -—--- value, thousands $5 $3 -- All from France. 
ver: 
Waste and sweepings _ _ kilograms_ _ 1 oe 
Men e alloys, unwrought 
an WTO 
d "alus; thousands $1 a 
Ti MU Metal including alloys, semimanu- i i 5 
Titanium: Oxides. —— ee 19 10 HE Do. 
Zinc: 
Oxide —. e sace boe ines S 1 mP Do. 
Metal including alloys, semimanu- 3 i "a 
Other: Ashes. and residues 166 110 ME Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
natara Corundum, emery, pumice, 
— value, thousands $11 $3 ac Do. 
Grinding and polishing wheels and 
BUONO ln E 12 18 -- France 11; Switzerland 6; Italy 1. 
rüde 154 132 — All from France. 
Barite and wither ite 14 10 deos Do. 
Boron materials: Crude natural borates _ E 2 ae Do. 
, our ud A 149,817 137,828 ae prance 63, X Venezuela 43,800; 
Chalk ru ooi eee i al Se ee 580 557 — All from . 
Clays, crude — - - - - - - - - - - -- -- - -— 81 109 -- United Kingdom 60; France 49. 
Diamond: Gem, not set or strung 
value, thousands $1 um 
Diatomite and other infusorial earth .. _ _ 36 45 e All from France. 
Fertilizer materi 
Crude, n. ess 145 4 zx Do. 
Manufactured: 
iss. Ee E 92 95 EE France 93; Italy 2. 
Nitrogenousss 2. -- 2,953 2,600 390 Netherlands 1, 5213 France 239. 
Phosphat ic 210 99 __ All from France. 
Potassic_ - - -- „ 120 370 350 amane 20. 
Unspecified and mixed... 19,375 18,819 81 ique 10,544; Netherlands 
ium Luxembourg 2,308. 
Gypsum and plasterr ~~~ 9,967 10,690 "E iei 10, 190. 
V ⁵—— 8 549 621 — France 561; Matinee 60. 
Magnesium compounds: Magnesite, crude 126 126 -. All from Netherlands. 
moe including splittings and waste 19 15 8 All from France. 
Worked including agglomerated split- 
rr 8 zie 6 s Do. 
dh ene mineral: Iron oxides and 
ydroxides, processed 15 20 — France 15; West Germany 5. 


See footnotes at end of table. 
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Table 8.—Guadeloupe: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : a 
ned Other (principal 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious Stones other 
than diamond, natural 
value, thousands $3 $19 -- All from France 
Salt and brine... 2 ----- 2,461 — France 1,184; Netherlands 508; West 
Germany 279. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 1 21 -— All from France 
Sulfate, manufactured |... 50 49 -- France 99; Netherlands 10. 
Stone, sand and gravel: 
ension stone: 
and partly worked 1 EN 
Worked |... 2. ---- 185 119 — Italy 61; France 45; Spain 18. 
Dolomite, chiefly refractory- grade 499 460 — All from France 
Gravel and ed rock 930 709 Barbados 520; France 189. 
and quartzite 
value, thousands — $1 — All from France 
Sand other than metal- bearing 1,591 zc ir a e 700; Barbados 599; France 
Sulfur: 
Semena: crude including native and 
byproduct . - - ------------—- 1 1 ~- All from France. | 
Ai Lara Bcld S nes e ee 185 157 -- France 155; West Germany 2. 
Other” steatite, soapstone, pyrophyllite 46 102 -— All from France. 
er: 
Sos (rn ENEE 131 145 — France 129; West Germany 16. 
Slag aad dross, not metal- bearing 47 124 — All from France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 NS 
Carbon black . 4 9 10 eer Do. 
Coke and semicoke. value, thousands. $2 = 
Peat including briquets and litter NA 1 — West Germany 20; France 11. 
Petroleum: | 
de value, thousands. . "E $1 — All from France. 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels. — 141,949 164,001 15,985 rr TET Antilles 57,594; Martini- 
que 
Gasoline, motor do..-- 808,087 464,559 E Netherlands Antilles 239,826; Marti- 
ni ue 164,526; Trinidad and Tobago 
Mineral jelly and wax — do 401 1,133 s France 1,086; Belgium-Luxembourg 
Kerosene and jet fuel_ do- 575,244 334,699 ee Netherlands Antilles 207,553; Marti- 
nique 46,237; Venezuela 40, 835. 
Distillate fuel oil do... 528,474 258,690 m Martinique 19 198,399; Netherlands An- 
| 25 1750 5; Trinidad and Tobago 
Lubricants - do- 36,708 34,790 105 France 21,160; Belgium-Luxembourg 
3,780; Jamaica 2,268. 
Residual fuel oi] _ — — — — - do_ _ _ 404,295 595,351 os Martinique 575,391; France 19,953. 
Bitumen and other residues 
do... 43,838 39,614 — Trinidad and To 18,701; Vene- 
zica 12,690; Netherlands Antilles 
Bituminous mixtures. — do_ _ — — 479 200 — Mainly from France. 


NA Not available. 

1Table prepared by H. D. Willis. 
WLess than 1/2 unit. 

May include other precious metals. 
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Table 9.—Martinique: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1986 
Commodit 1985 1986 ; 
d aoe Other (principal) 
METALS 
Aluminum: Metal including alloys: 
ll) 6 Soe See eee 42 44 30 | France 14. 
e 5 o E 2 1 -- All to Guadeloupe. 
r: including allo 
V CN 447 44 — .. AlltoFran 
Semimanufactures nus 3 St. Vincent a and Grenadines 2; France 
Iron and steel: Metal: Semimanufactures: 
Bars, rods, angles, shapes, sections 429 516 --— Guadeloupe 421; Netherlands Antil- 
les 130; ch Guiana 25. 
Universals, plates, sheets 1,103 1,242 -. Guadeloupe 1 ,000; Trinidad and To- 
bago 145; ; French Guiana 25. 
ae and strive i ed 
Tubes pines fittings. 222 12 15 -- Netherlands Antilles 12; France 2; 
Guadeloupe 1. 
Lead: Metal including alloys, crab 17 EN 
INDUSTRIAL MINERALS 
Cements. oe eee ee 19,383 19,557 -- French Guiana 18,951; Guadeloupe 
580; Netherlands Antilles 14. 
Chalks 205 eit eee 80 in 
Clays, crude ______._~---.---~.- 11 eee 
Fertilizer materials 
Crude, n. e Loc 5 e All to St. Lucia. 
ufactured: 
Nitrogenouns 6,413 2,502 -- St N 1,874; Guadeloupe 796; Guy- 
Potsssieñ;Üm 391 800 -- Trinidad and Tobago A 8; Guade- 
loupe 320; St Lucia 
Unspecified and mixed 31,715 15,845 TUN Guadeloupe 8,811; St. Lucis 5,980; 
French Guiana 604. 
EI. 8 58 444 -- French Guiana 384; Guadeloupe 60. 
Magnesium compounds: Magnesite, crude 1 PS 
Stone, sand and gravel: 
7 Crude and partly wocked 10 
ean worked ..... TR 
Worked _ _ — ~~ d 3 3 S 
Dolomite, Arica die ch gabe aaa ^ 16 E 
Gravel and crus 
die thousands a $2 -- All to France. 
Sand other than metal-bearing .... s 146 -- Mainly to St. Lucia. 
ur: 
Elemental, crude including native and 
byproduct ____----------~--- 1 — All to French Guiana. 
Sulfuric acid TR 1 eid All to St. Lucia. 
Other: Slag and dross, not metal-bearing - 5 zt 
MINERAL FUELS AND RELATED 
MATERALS 
Petroleum refinery products 
Liquefied petroleum gas 
42-gallon barrels. _ 38,350 31,668 -- Mainly to Guadeloupe. 
Gasoline, motor do- 151,368 180,923 — Alito Guadeloupe. 
Kerosene and jet fuel do... 10,398 51, ie Do. 
pne fuel oil do. — 179,174 334,462 a Do. 
Lubricant .------ do— -— 21 77 -— Guadeloupe 70; French Guiana 7. 
Residual fuel OU ee do... 165,721 590,502 A All to Guadeloupe. 


Bitumen and other residues do- 


1Table prepared by H. D. Willis. 
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Table 10.—Martinique: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
guu Other (principal) 
METALS 
rne and hydroxides 
value, thousands - $2 $1 — All from France. 
Metal including alloys, semimanu- 
factures ~ - - -------------- 193 459 231 France 220; Italy 2. 
Chromium: Oxides and hydroxides .... — — 1 cs 
Cobalt: Oxides and hydroxides 
value, thousands $1 $1 -— All from France. 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
do... 22 $10 i Do. 
Copper: rouan including alloys: " 
„%% ĩ· Mex sch — 
B Ufa chires F 108 135 3 France 127; Austria 5. 
Iron and steel: Metal: 
Scrap---...-. value, thousands xz $1 — All from France. 
Pig iron, cast iron, related materials "EN 3 S) Do. 
Steel, primary forms 
value, thousands. .. $1 ae 
Semimanufactures: 
Bars, rods, angles, shapes, sections 16,938 16,947 4 Trinidad and T 6, 3 Be - 
Luxembo 
Universals, plates, sheets 1,898 7,304 es FM 6 Dad Tm 
Hoop and strip 5 3 _. All rim ext German 
Rails and accessories 4 s HM Do. 
Wire 256 188 ) France 131; Belgium-Luxembourg 57. 
Tubes, pipes, fittings - - 4,882 8,463 2 France 2,397; Spain 767; Italy 268. 
; ene and forgings, rough .... — 262 199 -- France 182; Belgium-Luxembourg 17. 
dd ͤ K fe ene at a 5 S 
Metal W alloys, semimanu- 
ONLINE 8 8 3 _. All from France. 
Nickel: b Metal including alloys: 
e --- value, thousands. . $2 $1 -- All from West Germany. 
Semimanufactures ~~~ 1 1 — All from France. 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands $1 — 
Tin: Metal including alloys: 
Unwroughnnntt $5 M 
Semimanufactures 1 1 — All from France. 
5 Oxide 191 244 — United Kingdom 166; France 78. 
e 
Oxid .... foo 18 17 — All from France. 
Metal including alloys: 
VUnw rough 1 - 
Semimanufactures |... 2 7 Sn Do. 
Other: 
Ashes and residues 169 285 m Do. 
Base metals including alloys, all forms 
ue, thousands $1 X 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Dis ona Corundum, emery, pumice, i A Bs 
artificial bern „5 2 1 aoe Do. 
rinding and polishing wheels an 
F 34 27 @) France 20; Italy 6. 
5 JJC URP tar a 61 107 — All from Italy. 
Barite anda witherite FFF EAE RA 2 -S 
Boron materials: 
Crude natural borates 161 20 — Turkey 16; France 4. 
Oxides and acids 
value, thousands ay $1 cuits All from France 
e Soe ee 129,518 134,545 — France 66,575; Venezuela 52,970; 
Spain 15, 000. 
Chalk- sleek umi cus 573 672 = All from France 
Clays, crude - —- —- - - - - - --- - -- - - - — 75 392 — France 379; United Kingdom 13. 
Diamond: Gem, not set or strung 
value, thousands $13 $2 -— All from France. 
Diatomite and other infusorial earth _ .. — 9 17 mu Do. 


See footnotes at end of table. 
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Table 10.—Martinique: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
| ae Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: | 
Crude, n. es 109 281 -— All from France. 
Manufactured 
Ammon ia 82 72 — Guadeloupe 60; France 12. 
Nitrogenouunss 19,551 12,718 3, 600 n 5, 758; East Germany 
Phosphatic - - ----------—-—- 72 118 m Prec 108; dens pr Bele 10. 
Potassic. - - - - ---------—-—- 19,854 20,033 9,372 East Germany 10 "iid 
Luxembourg 496 
Unspecified and mixed 20,807 31,790 708 Norway e 3 5; Belgium Luxembourg 
Graphite, natural __..______--~- ene 1 — All fron France 
GyEsum and plasteer 8,257 9,749 Morocco 9,500; France 236; Spain 13. 
7. 8 205 201 — All from France. 
Marne compounds: esite, crude 399 342 _. All from Greece. 
Mica: Worked including agglomerated 
, 6 M 
Nitrates, crule --- T T — All from France. 
piemens, mineral: Iron oxides and 
ydroxides, processed___ _ _.____~- 10 23 _. France 18; West Germany 5. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $16 $16 — All from France. 
Synthetic do— E $3 ae Do. 
Salt and brine_ — - - - -- ---------- 2,313 2,532 — West Germany 1,408; erence 121; 
United Kingdom 31 
Sodium compounds, n.e.s.: 
Carbonate, manufactured... 94 13 _. All from France. 
Sulfate, manufactured _________ 203 305 x Do. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2 17 s 
/// et 172 204 e: Italy 1 122; France 64; Portugal 12. 
Dolomite, chiefl e 8 1.260 680 -. All from France. 
Gravel and crus Er rock 4 5 e Do. 
dare FF 1 8 T Do. 
Sand other t metal NNUS 38 29 aum Do. 
ulfur: 
Elemental: 
Crude 5 native and by- 
Pe Noa Te has etc aa eats 14 8 zu Do. 
Calloidel. precipitated, sublimed 13 5 -— All from United Kingdom. 
Sulffuric acid 219 251 — France 199; West Germany 21; 
Netherlands 21. 
one steatite, soapstone, pyrophyllite 31 46 cs All from France. 
er: 
Crude. o . c 368 146 -- France 100; Belgium-Luxembourg 46. 
Slag and dross, not metal- bearing 378 120 __ All from France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 6 60 =e Mainly from France. 
bon blaccckck kk E 1 -— All from France. 
Coal: Briquets of anthracite and bitu- 
minous coal! 5 "o 
Coke and semicoke. _ - „ MN 1 iden Do. 
Peat nee briquets and litter 18 37 -— Mainly from West Germany. 
Petroleum: 
Crude thousand 42-gallon barrels_ - 1,817 3,005 -— United Kingdom 2,371; United Arab 
Emirates 634. 
Refinery products: 
Liquefied poire um gas 
42-gallon barrels. - 12,690 31,912 -— Venezuela 14,604; United eu cg 
7,016; Trinidad and Tobago 
Gasoline, motor do— 55, 403 38,514 -— Netherlands Antilles 24,684; France 
Mineral jelly and wax do- 3,069 2,337 = All from France. 
Kerosene and jet fuel do—- 79,135 47,903 8 Netherlands Antilles 28,621; Trini- 
dad and Tobago 19,282. 
Distillate fuel oil do... 25,214 3,760 O All from Trinidad and Tobag 
Lubricants - - -------— do. -—— 1,437,268 342,034 336 Venezuela 313,054; France 2 30, 748; 
Belgium-Luxembourg 5, 082. 
Bitumen and other residues 
do- 40, 135 37,693 ares Trinidad and Tobago 15,077; Nether- 
TC E 11,223; Venezuela 
Bituminous mixtures. do... 964 255 24 France 224; Italy 6. 


1Table prepared by H. D. Willis. 
than 1/2 unit. 
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HAITI? 


The three-member provisional Govern- 
ment Conseil National de Gouvernement 
(CNG), established in February 1986, was in 
place throughout 1987. The CNG announc- 
ed its intention to have full democratic 
elections, and full civil liberties were insti- 
tuted. A new Constitution was ratified in 
March 1987. However, because of demon- 
strations, political unrest, civil disorders, 
and violence, elections scheduled for No- 
vember had to be postponed. 

Haiti, with a variety of mineral resources, 
including bauxite, copper, gold, iron ore, 
silver, sulfur, and tin, continued to be 
underexplored and underdeveloped. During 
the current decade, the northern part of the 
country has been explored by international 
geologists, mining companies, and organiza- 
tions. Reportedly, the Bureau des Mines et 
de l'Energie was negotiating with two U.S. 
companies, AMAX Inc. and Coca Mines Inc. 
as well as with a domestic company, Gedsa 
S.A., for the exploitation of the gold-silver 
deposit in the Grand Bois area, 200 miles 
north of Port-au-Prince. The ore body covers 
10 hectares and is in excess of 20 meters 
thick. Preliminary ore reserves were esti- 
mated at 3.7 million tons with 2.6 grams of 
gold per ton and 13 grams of silver per ton. 

In the Milot area, a gold-bearing ore was 
found in Morne Bossa. In 1987, 2 million 
tons of ore averaging 2.25 grams of gold per 
ton was identified. La Géominérale d'Haiti 
S.A. continued to study joint-venture pro- 
posals from foreign companies for gold ex- 
ploration and exploitation in the recently 
studied areas with potential. 


The Governments of Haiti and the Do- 
minican Republic were carrying out geologi- 
cal investigations throughout the island of 
Hispaniola and formed working groups to 
plan new geological maps for the island. 
The areas of investigation in Haiti were the 
Massif de la Selle, Massif du Trou d'Eau, 
Plateau Central, and Massif du Nord. The 
areas of investigation in the Dominican 
Republic were Sierra del Bahoruco, Sierra 
de Neyba, Valle de San Juan, and the 
Cordillera Central. 

Haiti was studying the possibility of in- 
creasing the development of its marble 
industry, mainly for export to the United 
States and Europe. Haiti has 22 open pit 
quarries. Further development of marble in 
Haiti appeared promising and could bring 
much needed foreign exchange to the coun- 


The Direction Promotion des Investissem- 
ents (Prominex), the joint private-public 
sector entity funded by the U.S. Agency for 
International Development, continued to 
search for partners to develop the sea salt 
refinery at the mouth of Artibonite River. 
Production from the project would be for 
local consumption. The $200,000" project 
would refine salt through carbonization, 
filtration, and crystallization. 

The United States continued to be Haiti's 
main trading partner. Haiti's goods also 
reached Belgium, Canada, France, the Fed- 
eral Republic of Germany, Italy, and the 
Netherlands. Haiti’s imports were mainly 
from the United States, followed by Canada 
and Japan. 


JAMAICA!1? 


Imports in 1987 increased significantly. 
The increase was attributed to strong eco- 
nomic growth caused by expanding con- 
struction, manufacturing, and tourism in- 
dustries. The economy grew at about 5% 
relative to that of 1986. Exports also in- 
creased but at a lower rate than that of 
imports. The inflation rate was less than 
that of 1986 and the unemployment rate 
was estimated at 21%, the lowest in recent 
years. As of June, the national external 
debt was $3.64 billion.» During the year, 
the Government of Jamaica was able to 
reschedule payment of over $500 million of 
the total. 

The International Monetary Fund (IMF) 


announced early in the year that it would 
provide a $51.5 million loan to Jamaica to 
compensate for weak earnings for alumina 
and bauxite exports during the fiscal year 
ending in September 1986. The loan from 
the IMF's Compensatory Financing Facili- 
ty, to be paid back in 3 years, was part of 
the $159 million loan package of economic 
aid to Jamaica. 

Production of bauxite increased in 1987 
and Jamaica maintained its position as the 
third largest producer in the world after 
Australia and Guinea. Both alumina pro- 
ducers in Jamaica, the Aluminium Co. of 
Canada Ltd. (Alcan) and the Government- 
owned Clarendon Alumina Production Ltd., 
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which was leasing the Alcoa refinery at 
Nain, increased production in 1987. 

Alcan and Jamaica were unable to re- 
solve the longstanding dispute over produc- 
tion levels of their jointly owned alumina 
refineries in Kirkvine and Ewarton; there- 
fore, they agreed to have a British court 
settle the dispute through arbitration. The 
hearings began in November. One of the 
issues to be resolved was the Government's 
right to force Alcan, the majority partner, 
to increase its production to full capacity. 
Under the joint-venture company, Jamal- 
can, the Government only has a 7% stake in 
Alcan's mining and refining operations in 
Jamaica. Another issue to be resolved by 
arbitration was whether Alcan had to sell 
its excess output to the Government at its 
production cost. 

Since 1986, the Government had been 
trying to negotiate with Alcan to increase 
its production of the two plants’ combined 
1.1-million-ton production capacity, offering 
to purchase any excess alumina produced at 
Government-determined prices (based on 
cost of production). Jamaica would then 
resell the alumina to its own markets devel- 
oped worldwide. Alcan claimed that its 
refusal to enter into the agreement derived 
from its view that increased production 
would result in increases in production 
costs, that Jamaica’s subsequent resale 
would increase Alcan’s competition and de- 
press alumina prices, and that the company 
had to reserve the right to fix the price at 
which to sell the excess alumina to Jamaica. 

In December, the British court decided on 
the case. The court determined that the 
Government of Jamaica had no right under 
the 1978 joint-venture contractual agree- 
ment to require Alcan to increase its pro- 
duction to full capacity or to sell its excess 
production to the Government at produc- 
tion costs. 

Alcoa, after leasing the Clarendon refin- 
ery to the Government of Jamaica in 1985, 
exercised its right in 1987 to resume oper- 
ations by reactivating the joint-venture 
company Jamalco. Alcoa announced that it 
would resume full operational and commer- 
cial activities by February 1988. Alcoa, un- 
der the joint-venture agreement, owns 94% 
equity and the Government of Jamaica 
owns the remainder through Jamaica Baux- 
ite Mining Ltd. Since March 1987, the 
Government had been negotiating with Al- 
coa to purchase the plant, but in September 
Alcoa decided not to sell. 

Kaiser Jamaica Bauxite Co., the island’s 
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sole exporter of crude bauxite, obtained a 
contract during the year to supply 1 million 
tons to Reynolds Metals Co. of the United 
States. This stimulated an increase in baux- 
ite production. However, the contract ended 
in December with no indication that it 
would be extended or renewed. 

Jamaica, through Kaiser Jamaica, contin- 
ued to supply 1 million tons of bauxite per 
year to the U.S.S.R. under a 7-year contract 
due to expire in 1990. However, reports 
indicated that the Government was inter- 
ested in renegotiating the contract terms, 
including increasing exports to the Soviet 
Union to 1.5 million tons. 

At yearend 1987, the Government can- 
celed the 40-year bauxite mining lease of 
Alumina Partners of Jamaica (Alpart) sign- 
ed in 1980. Alpart is owned by Kaiser 
Jamaica and Reynolds Metals (50% each). 
Alpart’s 1.2-million-ton-per-year alumina 
plant was closed in August 1985 and re- 
mained closed throughout 1986 and 1987. 
Under the Mining Act, the Minister of 
Mining and Energy is given the authority to 
cancel a plant’s lease if that plant is inac- 
tive for a period of 6 months. 

Jamaica and Mexico were considering the 
feasibility of a joint venture to construct an 
aluminum facility based on Jamaican baux- 
ite. A study group representing both coun- 
tries was formed. The study’s scope was to 
consider involvement of private companies 
from both countries and the terms of their 
participation in the joint venture. Later in 
the year, the Government of Jamaica 
announced that the project could be based 
on shared equity by both Governments and 
the private companies. The announcement 
indicated that bauxite would be mined and 
converted to alumina in Jamaica and later 
sent to Mexico for smelting into aluminum 
to take advantage of Mexico’s abundant 
low-cost energy. 

This was the second multinational alumi- 
num related proposal. The first proposal 
involved a joint venture among Jamaica, 
Mexico, and Venezuela to build a 600,000- 
ton alumina refinery in Jamaica. The refin- 
ery was to be fueled with Mexican and 
Venezuelan oil, and the alumina was to be 
smelted into aluminum either in Mexico or 
Venezuela. In mid-1970, the plan was can- 
celed. 

In December 1987, the Governments of 
China and Jamaica signed a technical as- 
sistance agreement by which the two coun- 
tries would share expertise in the mining of 
bauxite and the production of alumina. 
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According to reports, Chinese technicians 
would be trained at the Jamaica Bauxite 
Institute's pilot alumina plant while Ja- 
maican officials, using Chinese technology, 
would attempt to recover rare chemicals 
from bauxite waste. 
The Government, in conformance with its 
policy of reducing the state's involvement in 
the economy, continued its divestment pro- 
gram after privatizing the National Com- 
mercial Bank in December 1986. In June 
1987, it sold its majority ownership of the 
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Caribbean Cement Co. and 1096 of the 
company was sold to Scandinavian Cement 
Co. (SCANCEM). Under the sales agree- 
ment SCANCEM, a joint venture between 
the Norwegian Cement Co. and the Euroc 
Group from Sweden, was also to provide 
technical assistance and exports for Carib- 
bean Cement. During the year, Caribbean 
Cement was being expanded to double its 
production capacity to 800,000 tons per 
year, and its power supply was being con- 
verted from oil to coal. 


Table 11.—Jamaica: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodity 1985 1986 : ae 
Se Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
thousand tons 2,325 2,940 2,119 U. S. S. R. 821 
Oxides and hydroxides do- 1.620 1,580 169 Canada 642; Netherlands 808; United 
| Kingdom 22 
Metal including alloys: | 
J o et er 526 860 809 Netherlands 29; United Kingdom 18. 
Unwrou ght... 14 us 
mimanufactures 354 234 6 Trinidad and and SMS 188; Dominica 
izel 
Copper: Metal including alloys: | 
)))) ̃ “ eee 354 269 187 Wiest Germany 65; East Germany 59. 
Semimanufactures value $36 $216 — All to Antigua and Barbuda. 
Iron ia steel: Metal: 
E sleet ae ee eas eee 1,544 291 165 Canada 126. 
Pig i Fon. cast iron, related materials Tr 25 -- All to Turks and Caicos Islands. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 20 89 (3) Cayman Ial Islands 86; Turks and Caicos 
Universals, plates, sheets 1,250 3,094 280 | FORM Ed Tobago 2,849; St. Lucia 
JJ EP 18 i 
Tubes, pipes, fitting 155 3 — All ne St. Vincent and the Grena- 
es. 
EM. Metal . alloys, unwrought 
urs pariy wro ught .. ...— value = $256 $256 
tal including alloys: 
ue rap JJ ĩ· A Ee ee 608 406 406 
Semimanufactures 22 ER 
Titanium: Oxides. - - . -- - -- - — EN 11 — Trinidad and Tobago 10; Haiti 1. 
Zinc: Metal including alloys: T | 
o Serimanufactures....— kilograms. - SEE 210 _. NA. 
er: 
Oxides and hydroxides do- i2 800 -- All to Trinidad and Tobago. 
Ashes and residues ise 13 13 
Base metals including alloys, all forms ES 79 68 West Germany 11. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones kilograms_ — NE 15 -—- All to Ca Islands. 
Cement 3.021 4.248 41 Haiti 1,783; Turks 1071 Caicos Islands 
r ³ðĩV,u 1 5 — All to st Lucia. 
Fertilizer materials 
Crude, n. ess 38 SM 
Manufactured: 
7 So ei ee 2 1 E NA. 
Unspecified and mixed cm 38 —— All to Cayman Islands. 
Gyspum and plaster - ~- - --- - „4 160,548 100,143 29,722 CN and Tobago 20,276; Panama 
JJ)!!! a Se ee PES 89 36 18 Barbados 
Salt and brin- 1,925 1,669 9 Trinidad id er 693; Barbados 
841; St. Lucia 1 
Sodium compounds, n.e.s.: Carbonate, 
manufacture ilograms_ — 118 ie 


See footnotes at end of table. 
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Table 11.—Jamaica: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 
á ga Other (principal) 


INDUSTRIAL MINERALS —Continued 


Stone, sand and gravel: 
Dimension stone, crude and partly 
!!!.! cuo Se 5 10 -- All to St. Lucia. 
Gravel and crushed rock gk 38 ou 
e other than dimension 18 151,912 151,822 NA. 
Sand other than metal bearing 10 = 
acl... eS ee ees 88 159 88 Trinidad and Tobago 83; Haiti 38. 
Talc, steatite, soapstone, pyrophyllite 
value $705 me 
Other: Crude E 86 — All to Cayman Islands. 
MINERAL dC AND RELATED 
Asphalt and bitumen, natural 75 bes 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels. — 1,052 562 -- NA. 
Gasoline do— ~~ 52,488 28,996 s Jes 100 a 576 316: Netherlands Antil- 
es 
Mineral jelly and wax _ ~~ — — do... 8 636 633 
Kerosene and jet fuel do... 18,984 2,887 25 Netherlands Antilles 1,906; Bahamas 
Distillate fuel oil ________ do- 126,897 64,710 9,535 Bahamas ma a 34,601; Netherlands Antil- 
| es 
Lubricantss do- 92,715 106,115 1,255 Gu =“ 24,616; A Lind 16,332; 
uatemala 14 
Residual fuel oil! do- 245,919 466,289 459,540 iti 5,447. 
Bitumen and other residues do- 876 We 
NA Not available. 
Table prepared bi by H. D. Willis. 
WLess than 1/2 
Table 12.—Jamaica: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
dine nues Other (principal) 
METALS 
Aluminum: 
Ore and 5 eei value $468 E 
Oxides and hydroxides 10 1 1 
Metal nauda; alloys: 
Unwrou ght. 860 1.294 175 Canada 955; United Kingdom 100. 
Semimanufactures 1,877 893 298 Canada 223; United Kingdom 185. 
Chromium: Ore and concentrate BEA 18 18 
r: 
/f nurum drm EE 6 1 (7) Mainly from Netherlands. 
Metal including alloys: 
Unwrought_ ------------- 1 1 (7) Mainly from Canada. 
" Semimanufactures 618 615 217 United Kingdom 295; Australia 52. 
Waste and sweepings - — — _ — value $678 $184 — All from Canada. 
v including AOT. unwrought 
and partly wrought troy ounces. — 1,029 1,672 418 Canada 740; United Kingdom 514. 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite ------------- 19 14 14 
Scrap pee ee OEA ue $894 $28,371 -- All from New Zealand. 
Pig iron, cast iron, related 
materials 283 3 3 
. Ferroalloys: 
Ferrosilicon— — --------—- 24 23 23 
Unspecified- - value e $1,130 $1,130 
Steel, primary form 5,666 8,519 132 Trinidad and Tovey 3, 3,037; United 
om 1 


See footnotes at end of table. 
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Table 12.—Jamaica: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 : 
E e Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections. __________~_ 10,645 14,942 663 Trinidad and Tobago * ,121; Teiwan 
1,700; United m 830. 
Universals, plates, sheets 13,643 17,744 871 Ja 4 847: United Kingdom 4,406; 
enezuela 8,614. 
Hoop and strip - -- -----— 286 504 66 Japan 427; Belgium-Luxembourg 6. 
Rails and accessories 331 14 __ All from Barbados. 
WINE se 12,771 2, 636 493 United Kingdom 468; Belgium- 
Luxembourg 411. 
Tubes, pipes, fittings |... 3,021 3,608 2,145 M Germany 761; United Kingdom 
Castings and forgings, rough 30 21 17 Canada 4. 
Unspecified ~- . ~~ 2 21 20 United Kingdom 5; Canada 2. 
Oxides oS bee EE 251 207 178 United Kingdom 18; Netherlands 6. 
Metal including alloys: 
Sirap cunc 8 2 20 -—- All from Trinidad and 1 
Unwrou ght“ 6 286 108 Trinidad and Tobago 17 
Semimanufactures _ - — — --- 26 62 51 United Kingdom 9; S rien 2. 
esium: Metal including alloys: 
nwrou ght value $36 Ss 
Semimanufactures_ - - ---- do- 181,315 $1,408 $1,408 
Manganese: Ore and concentrate 193 53 -- United Kingdom 19; Belgium 


Luxembourg 17; West Germany 17. 
Molybdenum: Metal including alloys: 


nwrought ...- ograms .. 443 10 10 
Semirmanufactures FFC (3) 17 -— All from Taiwan. 
Nickel: Metal including alloys, semi- 
manufactures _---—------------ 2 3 (3 West Germany 2; Canada 1. 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 


Bá value $10,296 $1,380 $1,202 United Kingdom $178. 
ver: 
Waste and sweepings -~ --—--— do- $172 $3,240 — All from France. 
Metal IIO alloys, unwrought 
and partly wrought .troy ounces. . 92,215 31,508 5,819 United Kingdom 9,806; Canada 7,941; 
| West Germany 7,941 
Tin: Metal including alloys: 
SCrap Le value cts $2,400 — $2,400 
Unwrought .--------------- ae 1 1 
Semimanufactures 8.228 9,885 3) Neerlands 3,231; United Kingdom 
Titanum Oxides nanc 605 682 455 United Kingdom 209; Canada 18. 
n: 
and concentrate value 3517 E 
Metal including alloys, semimanu- 
F ograms _ 117 70 70 
Uranium and thorium: Metal 
neon alloys, all forms do- 578 1,302 1,302 
Ore and concentratt ——- one 2 _— All from Canada. 
Oxid ——————— 95 151 77 Netherlands 53; United Kingdom 21. 
Blue powẽ der- 16 1 All from Trinidad and T obago. 
M including alloys: 
Unwrought_ .------------ 548 629 429 France 100; Canada 98. 
Semimanufactures 15 2 1 United Kingdom 1. 
Other: 
Ores and concentrate 3 3 All from United Kingdom. 
Oxides and hydroxides 122 229 86 Japan 66; United dom 59. 
Ashes and residues value e 818 — from United King 


Base metals including iin all forms 
ilograms - 6 60 60 


See footnotes at end of table. 


1052 MINERALS YEARBOOK, 1987 


Table 12.—Jamaica: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
bean Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
C, i oe es 24 23 22 United Kingdom 1. 
Dust and powder of precious and semi- 
precious stones excluding diamond 
value = $644 — All from United Kingdom. 
Grinding and polishing wheels and 
„CCC 26 152 3 Spain 142; United Kingdom 3. 
// a pe a 3 31 28 United Kingdom 3. 
Barite and witherite value $2,983 $5 $5 
Boron materials: Crude natural porate $286 
8 T 
ff ĩ ²˙¹ꝛ] V 2,374 16,008 82 Barbados 14,304; Trinidad and To- 
bago 1,200; Colombia 125. 
e ee EE ERES 6 18 —— All from United Kingdom. 
Clays, crulee „ 332 384 880 United Kingdom 4. 
Diamond: Industrial stones. value za $3,762 _. All from United Kingdom. 
Diatomite and other infusorial earth .. .. — 21 104 104 
Feldspar, fluorspar, related materials 9 13 18 
Fertilizer materials: 
Crude, nes |... 2-22 --- 65 465 415 Dominican Republic 50. 
Manufactured: 

Ammon ia 157 148 51 Japan 89; United Kingdom 8. 

Nitrogenoununn-s ------- 17, 023 21,842 637 Canada 21,151; West Germany 50. 

Phosphaticca -- 890 312 309 West Germany 3. 

Potas e 183 8,096 182 Canada 2,914. 

Unspecified and mixed 6,393 11,892 2,292 Canada 9,550; Dominican Republic 
Graphite, natural value 32 $2,248 $2,054 United Kingdom $194. 
Gypaum and plasterr 51 6 

eM UCM a ees value $188 $956 $956 
esium compounds: 
esite, crude 3) ze 
Oxides and hydroxides ....... value. . EN $14 -— All from United Kingdom. 
a / ³ AA 70 17 8 United Kingdom 9. 
ca: 
Crude including splittings and waste 119 103 3 Norway 77; Netherlands 23. 
pelos including n Sem 180 180 
splitting ilograms - ; 
Nitrates, crude |... value $1,531 $258 $258 
Phosphates, crule 114 283 283 
Pigments, mineral: 
atural, crulle 4 21 24 ) Mainly from West Germany. 
Iron oxides and hydroxides, processed 58 27 6 West Germany 7; United Kingdom 5. 
Precious and semiprecious stones other 
than diamond, synthetic _ — value $246 muc | 
Salt and brine. - - --------------— 25,058 20,542 20,395 United Kingdom 90; Canada 57. 
ium compounds, n.e.s.: 
Carbonate, manufactured 4,244 6,016 5,675 France 279; Netherlands 21. 
Sulfate, manufactured... 71,108 970 63 Moxie 500; Belgium-Luxembourg 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 116 124 4 Italy 100; West Germany 20. 
Worked - sion (( C 11 8 8 
Dolomite, yd refractory- grade 14 = 
Gravel and crushed rock __—————- 435 23 18 United Kingdom 5. 
Limestone other than dimension 
value $148 $604 $604 
quar and quartzite. -—- -- ------— 15 26 1 Italy 25. 
d other metal- bearing 910 20 20 
Sulfur: 
Elemental: 
Crude including native and 
byprodu et 28 68 48 Belgium-Luxembourg 20. 
Colloidal, precipitated, sublimed .. 2,941 302 301 West Germany 1. 
Dioxide. ß 1 oe 
Sulfuric acid 1,592 4 4 
pie steatite, soapstone, pyrophyllite 463 1,170 1,099 Norway 46; Netherlands 23. 
er: 
Crude: 55 eto ea 8 26 14 (7) Mainly from Canada. 
Slag and dross, not metal- bearing 2 x 


See footnotes at end of table. 
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Table 12.—Jamaica: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Sources, 1986 
Commodi 1985 1986 : 
id gone Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 18 136 72 Venezuela 664. 
tee aE ge EPUM 952 140 85 Venezuela 687; Singapore 18. 
Anthracite value $116 $810 $810 
All grades meudig briquets m 5,090 -- All from West Germany. 
Coke and semicoke. ....____- T102 55 88 i-a Germany 10; United Kingdom 
Peat including briquets and litter 45 22 22 
Petroleum: 
Crude 42-gallon barrels - 63 31 31 
ry produ 
Liquefied petrol gas 
th d 42 gallon barrels - 522 601 458 Venezuela 132; Mexico 11. 
line Ochs 587 788 65 Venezuela 431; Trinidad and Tobago 
U 35; Netherlands Antilles 80. 
Mineral jelly and wax do- 10 14 9 om 3; West Germany 1 
Kerosene and ^ fuel. MEC. M 328 607 50 Venezuela o. Netherlands one 5 
Distillate fuel oil ..—- do— 286 399 144 Netherlande A pere 120; Venezuela 
Lubricants --- ------ do- 55 21 15 France 10; United Kingdom 
Residual fuel oil... do— 11,847 20,689 2,948 Netherlands Antilles 10, 070 0; Wene- 
zue 
Bitumen and other residues 
do— 1 137 (7) Venezuela 62; Trinidad and E obago 
| 41; Netherlands Antilles 33 
Bituminous mixtures do 1 1 
Petroleum coke — — — — ~~ value $261 $31 $37 
"Revised. 
iTable prepared bi by. H. D. Willis. 
3Less than 1/ 
Revised to 4 8 
NETHERLANDS ANTILLES: 


Petróleos de Venezuela S.A. (PDVSA) was 
planning to invest in its subsidiary, Refin- 
ería Isla de Curazao S.A. on the island of 
Curacao. Before making the investment, 
PDVSA wanted a 10-year lease to guaran- 
tee return on the refinery. The 320,000- 
barrel-per-day refinery has been leased to 
PDVSA since 1985. The company had been 
producing at about 50% capacity in 1986 
but planned to increase production to 
185,000 barrels per day in 1987. Imports of 
crude oil from countries other than Vene- 
zuela would cover requirements that ex- 
ceeded the Organization of Petroleum Ex- 


porting Countries (OPEC) quotas. After the 


company imported 150,000 barrels of crude 
from countries other than Venezuela, the 
rising spot prices forced PDVSA to decrease 
production at the Curacao refinery by 
50,000 barrels per day. 

During a visit to the Netherlands Antilles . 
that ended in November, the President of 
Venezuela signed a protocol that extended 
PDVSA’s lease of the Curacao refinery for 4 
years. The lease will expire on September 
30, 1994, and the lease payment was in- 
creased from $11 to $15 million per year.“ 
Products from this refinery are exported 
mainly to the United States and to Carib- 
bean countries. 


TRINIDAD AND TOBAGO'* 


Trinidad and Tobago's economy declined 
by almost 7% in 1987. The construction and 
petroleum industries were the main sectors 
of the economy that contributed to the 
decline. Trinidad and Tobago, in a recession 


since 1982, continued to depend heavily on 
oil for its export revenues in 1987. However, 
efforts were being made to increase the 
export share of products other than oil, 
which in the first 4 months of 1987 was 
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more than three times that of 1985 and 17% 
higher than that of 1986. To avoid further 
contraction of its economy because of de- 
pressed oil prices and to address some of the 
country's economic problems, the Govern- 
ment was planning new development poli- 
cies, which included  divestment of 
Government-owned enterprises, better mar- 
keting of tourism, a more liberal foreign 
investment law, and national tax reform. 

In agreement with the plans to attract 
more foreign investment to the country, the 
Government approved a new foreign invest- 

ment policy. The policy created a “one-stop” 

investment office at the Trinidad and Toba- 
go Industrial Development Corp. to reduce 
investors' processing time. The incentives 
for investors under the new policy include 
tax concessions, grants for research and 
development, special benefits for those busi- 
nesses that would be in rural areas, and 
allowances for foreign investors to own up 
to 20% of local company shares without 
obtaining an alien landholding license. In 
select cases, the investor may have 100% 
ownership with the requirement to contrib- 
ute 100% of foreign capital and 75% of 
technology. The areas in which the Govern- 
ment has established priorities include as- 
phalt, chemicals, plastics, and downstream 
steel products. 

On June 13, 1987, the 12% stamp duty on 
imports from some Caribbean Community 
and Common Market (CARICOM) countries 
was temporarily removed for a period of 12 
months. Trinidad and Tobago would only 
remove the duty on those countries that 
exempt CARICOM products from similar 
taxes. The Government also expressed its 
intention to look into its import license 
system, considered to be a form of import 
control. 

Reports indicated that the Government 
was trying to restructure and privatize the 
Iron and Steel Co. of Trinidad and Tobago 
(ISCOTT), which has continuously lost mon- 
ey since it began operation in 1981. In 1987, 
the International Finance Corp. (IFC), an 
affiliate of the International Bank for Re- 
construction and Development (World 
Bank), was asked by the Prime Minister to 
study the privatization of ISCOTT and to 
assist the Government in the negotiations 
with potential buyers. Neue Hamburger 
Stahlwerke (Hamburger) of the Federal Re- 
public of Germany and Voest-Alpine AG of 
Austria, ISCOTT’s managers since 1986, 
were among the potential buyers. Several 
U.S. companies and a domestic company, 
Central Trinidad Steel Ltd., were also in- 
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terested in the mill. 

The recommendation by IFC specified 
that the Government should assume re- 
sponsibility for ISCOTT’s debt, spend $28 
million in upgrading the facility, and lease 
it to Hamburger for 10 years. Hamburger 
should then set up a steelworks centered 
around ISCOTT. 

After years of complaints of dumping and 
unfair market practices by U.S. steel pro- 
ducers, Trinidad and Tobago agreed to limit 
its steel exports to the United States. In 
response to the voluntary quota, the United 
States agreed to lift a 16.4% tariff it had 
imposed on steel products from Trinidad 
and Tobago in 1984. The quota, 73,500 tons 
of steel per year to the United States, was to 
be retroactive to October 1, 1984, and limits 
Trinidad and Tobago’s annual exports to 
the United States to 40,000 tons of wire 
rods, 3,500 tons of billets, and 30,000 tons of 
other steel products. The United States in 
turn was to reimburse the duties paid since 
that date. The agreement will remain in 
effect until September 30, 1989. 

Five U.S. producers filed an initial com- 
plaint with the U.S. Government in 1983. 
The producers charged that ISCOTT was 
being subsidized by the Government and 
that ISCOTT was dumping its output in the 
United States. The 16.4% antidumping and 
countervailing duty was imposed after an 
investigation was conducted by the U.S. 
Department of Commerce and the U.S. 
International Trade Commission. The 1987 
voluntary quota represents less than 10% of 
ISCOTT's production capacity. 

Trinscat Ltd., the first plant opened un- 
der the U.S. Caribbean Basin Initiative, was 
formally opened in 1987. The company, 
owned 60% by the United States-based 
company Castech Inc. and 40% by Trinidad 
and Tobago’s Neal and Massy Co. Inc., 
began production in July 1986 and produces 
about 4,100 tons of bronze castings. Trinscat 
products replaced items that were previous- 
ly imported from the Republic of South 
Africa. The company has a capacity of 
earning as much as $ 4.1 million of foreign 
exchange per year. 

Trinidad and Tobago continued to be 
among the leading exporters of nitrogenous 
fertilizers in the world. Production in 1987 
remained at about the same level of that of 
1986. In 1987, the Government announced 
plans to build a major fertilizer complex 
adjacent to its urea plant in Point Lisas. 
The project, a 1,500-ton-per-day anhydrous 
ammonia plant would provide continuous 
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feedstock to the urea plant; would increase 
the country's consumption of its natural gas 
output; and would be built with the assist- 
ance of Japan, Norway, and the United 
States. The joint venture among the Gov- 
ernment of Trinidad and Tobago (51%), and 
M. W. Kellogg Co. of the United States and 
Norsk Hydro A/S of Norway (24.5% each) 
was being financed by Mitsubishi. M. W. 
Kellogg designed the plant and will provide 
the engineering, procurement, and con- 
struction services. 

The Minister of Mines and Energy indi- 
cated that Trinidad and Tobago was serious- 
ly considering the possibility of joining or 
maintaining a specific link with OPEC. 

The Cabinet approved a new energy poli- 
cy draft aimed at optimizing offshore oil 
reserves, introducing production of low- 
octane gasoline, and increasing natural gas 
output. 

Feasibility studies for Government and 
private exploitation of natural gas reserves 
off the southeastern coast of Trinidad were 
commissioned. The Government was ac- 
cepting proposals from foreign investors, 
and two cabinet-appointed committees were 
considering former proposals for the devel- 
opment of South East Coast Consortium 
(SECC) and Amoco Trinidad Oil Co.'s gas 
exploration facilities expansion project. Lat- 
er in the year, the committees recommend- 
ed that SECC should initially carry out the 
project development off the southeastern 
coast of Trinidad with Amoco possibly doing 
some development later. Accordingly, the 
Government decided to continue with its 
plans of developing its own gas facilities. 
The Government also decided to ask Amoco 
to develop the facilities in the long term. 
Production from the $117 million natural 
gas platform was planned to be 65 million 
cubic feet per day. The startup date was 
planned for 1990. Reportedly, Amoco’s in- 
volvement in the project would begin with 
the development of a second platform after 
the first platform had been in production 
for approximately 8 to 4 years and its 
production had begun to decline. 
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A pilot project initiated by the Govern- 
ment in 1986 to use natural gas as a fuel for 
motor vehicles, and was to involve 250 
Government vehicles for 5 years, met with 
modest success but was still being pursued 
by Natural Gas System (NGS), a local com- 
pany. During the first 12 months of the 
program, only 24 cars made the changeover 
from gasoline to natural gas. As a result, 
NGS registered significant losses. The cost 
of installing the natural gas tank was ap- 
proximately $1,000 per car. During the 
year, only one supply station was available. 
The company had plans to open two addi- 
tional stations in the near future. 

The Government was considering a $200 
million methanol plant at Point Fortin 
proposed by Union Carbide Corp. and 
Wimpney Ltd., a British firm. 

Prepared by 


by Ivette E. Torres, physical scientist, Divi- 
mt e 
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Table 13.—Trinidad and Tobago: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


1985 


1986 


United 


Destinations, 1986 


METALS 
Aminar 385 
FFC ograms_ _ Eus 
Metal including alloys: 
PED. a eeu 12 24 - All to Netherlands. 
Unwrought_ _____________ sn 25 — All to Pakistan. 
Semimanufactures |... . 180 53 40 Grenada 8; Guyana 4. 
Chromium: Oxides and hydroxides | 
kilograms_ .- 400 ni 
Cop r Lian including alloys: 
UNTEN SEN ENS hie Hn TRE 875 691 49 West Germany 212; United 
Kingdom 2 ; Netherlands 94. 
guod — — d—M 8 21 ——- Mainly to United Kingdom. 
Semimanufactures. 1 267 266 Barbados 1. 
Iron and steel: Metal: 
%Q nnnc o ce UU S as 120 87 14 . United Kinga om 37; West Ger- 
many 36. 
Pig iron, cast iron, related materials _ 61,826 54,911 (3) Venezuela 53,207; Barbados 
1,160; Grenada 4. 
Ferroalloys ncinsnHa 28 TIR 
Steel, primary form 1,271 28,280 -- Italy 11,516; Ecuador 10,176; Do- 
minican Republic 5, 836. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 104,781 227,471 97,923 sana a 40,339; West Germany 
Universals, plates, sheets 63 539 116 United Kingo om 231; Marti- 
nique 
Hoop and strip- -----— value 3678 $18 ae Barbados $50; St. Christopher 
and Nevis $28 $28 
Rails and accessories do- $541 $167 __ All to St. Vincent. 
777Vö§ö» y eL 58 161 4 St. vincent 57; St. Lucia 51; Gre- 
na . 
Tubes, pipes, fittings ~- -- 464 4,511 4,478 St. Vincent 8; Guyana 7. 
Castings and forgings, rough 
353 c kilograms_ _ 195 1,490 -- Grenada 840; Panama 500; Guy- 
ana 150. 
Lead: 
GGG ³ AA So eee az 40 -- All to Barbados. 
Metal ine naing alloys: 
Unwrought_ -- ----------- 153 210 -- Jamaica 188; Honduras 22. 
Semimanufactures .. kilograms. — NA 601 -- St. Lucia 600; bunkers 1. 
Nickel: Metal including alloys: 
%% A ee 8 15 "TE . 50; West Germany 
Semimanufactures.. .. kilograms — Ls 75 are 9 25; Guyana 20; bunkers 
Platinum- group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. . a2 32 32 
Silver: 
Waste and sweepings? 
kilograms. _ 1135 218 200 Canada 18. 
Metal including alloys, unwrought 
ana pary wrought _ troy ounces. — 1,608 2,958 — All to Canada. 
Tin: i cluding alloys: i ios 
8 S value D $1,973 M Jamaica $1,959; Grenada $14. 
Titanium: Oxides ~~ MES — All to Barbados. 
Tungsten: Metal including alloys, 
unwrought 
. kilograms.. — m" 116 -— Venezuela 96; Guyana 20. 
Zinc: Metal including alloys, 
55355 . do... E 100 — All to Guyana. 
Oxides and hydroxides do 645 400 — All to Barbados. 
Base metals including alloys, all forms 
do 110 NM 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones do... 606 234 7 Guyana 190; Grenada 30. 
Barite and witherite — value T $135 __ All to Barbados 
GS menrt,t t 6 9,632 -— Grenada 2, 211; St. Vincent 1 329; 
St. ; Christopher and Nevis 
Chal s oo de ß 4 s 
Clays, crude______________--_- 18 1,121 160 Barbados 961. 


See footnotes at end of table. 
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Table 13.—Trinidad and Tobago: Exports and reexports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodi 1985 1986 j 
| i game Other (principal) 
INDUSTRIAL MINERALS —Continued 

Diamond: 

Gem, not set or strung. - carats 2 A 

Industrial stones value $959 $2,897 NA NA. 
Fertilizer materials: Manufactured: 

Ammon ia thousand tons 1,157 1,121 525 W 169; Den- 

mar 

Nitrogenoun s 361,627 506,894 169,350 fe 79,669; Canada 68, 962. 

Phosphatic _______- ~~ value 81,429 $97 —  AlltoG 

Potassic _____________ do... en $344 -- Grenada 2 $263; Guyana $81. 

Unspecified and mixed xc 8 -- Guyana 5; St. Lucia 3. 

a and plaster . ~~ value 245 der _. Guyana $173; St. bape $167. 
Ea a en pee) caters 8 o o 0 -- Gre nada $294; St. Lucia $185; 
Dominica $55. 
Crude including splittings and waste 3 ER 
Worked including agglomerated 
splittings - ------- kil = 10 — 
Pyrite, unroasted.. _.._.__~- value Em $33 _. All to Barbados 
Salt and bri ne 198 18 -- Grenada 6; St. Christopher and 
Nevis 4; St. Vincent 4. 
Sodium compounds, n.e.8.: 
Carbonate, manufactured 
kilograms - 545 3 _. All for bunkers. 
Sulfate, manufactured do- 140 20 — All to Venezuela. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
value $639 — Grenada $556; St. Vincent $83. 
Worked... do... pr $316 $28 Grenada $288. 

Gravel and crushed rock 2 82 -— Anguilla 25; Grenada 7. 

Limestone other than dimension us 13 — All to Guyana. 

Sand other than metal- pearing ORIS 20 82 — Grenada 62; 20. 
Sulfur: Sulfuric acid phyllite M 143 — Dominica 140; nds 3. 
Talc, steatite, soapstone, pyrophy 

alue — $1,480 $411 — All to Guyana. 
Other: Cru lee E 21 es Barbados | 14; Grenada 13. 

MINERAL FUELS AND RELATED 

MATER 
Asphalt and bitumen, natural 81,786 80,512 311 West Germany 12,848; United 
S quom 3,746; Guadeloupe 
Coal: Briquets of anthracite and bitu- 
minous coall“!.nn oS 60 — All to Grenada. 
Peat including briquets and litter .. .. .. _ — "n 1 — Mainly to Antigua. 
Petroleum: 
Crude thousand 42-gallon barrels. — 85,300 82,867 82,867 
Refinery products: 
Liquefied petroleum gas 
0. 262 197 Barbados 41; Guyana 30; French 
Guiana 23. 
Gasoline do— 3,084 2,896 476 Japan 426; Suriname 373. 
Mineral jelly and wax do (* 3) e y to Barbados. 
Kerosene and jet fuel -do - — — 2,493 2,145 Barbados 486; Japan 281. 
Distillate fuel oil do— - 4,090 8,955 1,817 Canada 419; Suriname 367. 
Lubricants - - ------- do---- 18 18 1 Dominica 8; St. Lucia 1; bunkers 
Residual fuel oil do_ — 15,056 15,319 10,351 tay Pong: United Kingdom 
Bitumen and other residues 
do... 3) 912 -— Grenada 731; Guyana 181. 

Bituminous mixtures. do- 20 25 9 N 3 Antilles 5; Grenada 
Unspecified do— (9) ae 


TRevised. NA Not available. 

1Table prepared by H. D. Willis. 

WLess than 1/2 unit. 

(May include other precious metals. 
*Revised to zero. 
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Table 14.—Trinidad and Tobago: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


Sources, 1986 
Other (principal) 


METALS 


Aluminum: 
Ore and concentrate 
Oxides and hydroxides 3 
Metal including alloys: 


Chromium: Ore and concentrate 


Sopper: 
and concentrate value 
Matte and speiss including cement 
copper do— __— 


Iron and steel: 
pyr ite! 


Semimanufactures: 
, rods, angles, shapes, 
sections 


Tubes, pipes, fittings — ~~ —— 
Castings and forgings, rough 
Lead: 


Magnesium: Metal including alloys, all 
EMũU˙v ð See 88 
ese: Ore and concentrate 
Molybdenum: Metal includi alloys, 


semimanufactures.. — — — — ograms. . 
Nickel: 
Matte and speiss value 
Metal including alloys, semimanu- 
actures --—-—-------------- 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 


value 
Silver: 
Waste and sweepings .... kilograms.. _ 
Metal including alloys, , unwrought 
and ly wroughhgt value 
Tin: Metal including alloys: 
Unwroughgntk! „ 
Semimanufactures 
Titanium: Oxides - --—-------—- 
T Metal including uis 
nwrou ght ograms. . 
Semimanufactures_ _ — — — — — ab. "Nos 


See footnotes at end of table. 


United Kingdom 27. 


unn from Venezuela. 

United Kingdo 225; J. ica 192 
ni m 225; Jamaica 192. 

All from Netherlands. 


All from Grenada. 
Mainly from United Kingdom. 


5 2: St. Vincent 1. 
United Kingdom 365; Canada 277. 


All from Brazil. 

All from Guyana. 

All from United Kingdom. 
Norway 126; West Germany 82. 
Norway 837; United Kingdom 130. 


Norwa 810; United Kingdom 180. 
is nt B West Germany 1,066; 
taly 88 


Papers oom 15,842; Japan 

United mp ET 4,969; Canada 2,539; 
Jamaica 2,328 

Japan 209; United Kingdom 47. 

Venezuela 842; Belgium-Luxembou 
739; United Kingdom 342. * 

Taiwan 25,082; Argentina 7,913. 

United Kingdom 24. 

Barbados 80; Grenada 1. 

Mainly from United Kingdom. 


United 
Norway 2 „West Germany 880. 


Mainly from United Kingdom. 


92508 Kingdom $3,145; Switzerland 


Canada $78,907; Italy $931. 


Mainly from United Kingdom. 
Japan 57; United Kingdom 7. 
United Kingdom 449; Finland 294. 


Switzerland 2. 
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Table 14.—Trinidad and Tobago: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
. 8 8 Other (principal) 
METALS —Continued 
Zinc: 
Ore and concentrate mee 17 17 
%%%VyV...!!.!.. aaa S 212 98 4 United Kingdom 82; Belgium-Lux- 
embourg 
Blue PF. 69 53 49 Norwa 25 United Kingdom 1. 
Metal including alloys: d 
e E 43 49 — All from Canada. 
Unwrought. ~- ------------ 605 401 13 Canada 378; United N 10. 
Semimanufactures 73 4,257 1 United Kingdom 4 256 
Other: 
Ores and concentrates — _ _ 3 13 7,278 7, 278 
Oxides and hydroxides 15 5 ( Italy 3; West Germany 1. 
Base metals including alloys, all forms 
ograms_ — 8,699 2,784 2,561 is Germany 87; United Kingdom 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
Oe ae ee value $48,109 $2,549 $1,924 ao $1,190; United Kingdom 
Artificial: Silicon carbide _ _ _ _ _ _ __ (3) - l 
Dust and powder of precious and semi- 
5 finding a son Mur de = value 2 $122 $26 $26 
rin and po wheels an 
J 8 1,104 3,523 3,453 Venezuela 36; United Kingdom 13. 
Asbestos. nade 6!!! eet (3) 5 __ All from Netherlands. 
Barite and witherite 19,809 19,081 Morocco 18,986; West Germany 88; 
Netherlands 7. 
Boron materials: Crude natural borates _ 4 2 — m United Kingd 
Cement... ----------------—- 64,549 10,853 865 West 17 A) 5, 29451 Barbados 3,500. 
JFF 698 942 95 France 545; United Kingdom 302. 
Clays, crade JJ X 2,402 8,742 3, 487 United Kingdom 2. 247: Canada 8. 
Diamond: 
Gem, not set or strung- —- - carats_ — 10,842 825 72 India 484; United Kingdom 206. 
Industrial stones do... 5,000 M 
Diatomite and other infusorial earth .. — _ 9,082 75 39 Netherlands 29; United Kingdom 7. 
Feldspar, fluorspar, related materials 106 107 N. 5 60; United Kingdom 38; 
Fertilizer materials: | 
Crude, n. eas 5 88 — All from Netherlands. 
Manufactured: 
Ammon ia 5 17,508 17,501 Netherlands 6; West Germany 1. 
Nitrogenouns 2,990 1,782 184 Belgium-Luxembo 632; Domini- 
can Republic 422; etherlands 250. 
Phosphatic - - -----------— 6,338 2,827 1,186 rer ora 1,178; Dominican Re- 
Potassic coca 669 3,125 1,661 N stherlands 614; Martinique 500. 
Unspecified and mixed 5,310 13,022 9,231 1 50 Germany 2,901; Netherlands 
Graphite, natura! 44 3) 2 2 
Gypsum and plastenr 8,410 10,978 83 ers ria ,198; 1 Kingdom 85; 
Lime. Ü ee 4,200 4,210 — United d Kingdem 4,086; Canada 124. 
Magnesium compounds: Magnesite, crude à 4 ($ Mainly from United Kingdom. 
Mica: 
Crude including splittings and waste 117 129 — United Kingdom 71; Norway 58. 
Worked including agglomerated split- 
tingnss kilograms_ — 11 8 -- All from United Pingao: 
Phosphates, crude ~- -- -- 236 168 68 United Kingdom 100 
ents, mineral: Iron oxides and hy- 
xides, processed 119 804 (3 West man y 215; Canada 40; Den- 
mark 36. 
Potassium salts, crude - - -- -- ---- ee 82 — Netherlands 80; Canada 2. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands. — $882 $862 $7 048575 IA 555 
a 
Synthetic do— 816 $44 5 India $85; France $2. 
Salt and brine.__________----_- 15,351 86,841 83 West Germany 63,001; Netherlands 
5 19, 403; United Kingdom 
Sodium compounds, n. e. s.: l 
Carbonate, manufactured 5,232 9,451 4,920 West Germany 2,417; France 2,000. 
Sulfate, manufactured _________ 2,604 2,438 89 Be ium-Luxembourg 2,248; West 


rmany 42. 


See footnotes at end of table. 
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Table 14.—Trinidad and Tobago: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
k gura Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 179 94 40 China 34; West Germany 20. 
Worked. _ -- -----------—- 205 35 4 Italy 21; Barbados 5 
Dolomite, chiefly refractory- grade 34 * à 
Gravel and crushed rock 11,3538 3,054 2,518 China 483; Venezuela 29. 
Limestone other than dimension 14,779 11,586 1,632 Erud 8,022; Netherlands Antilles 
quarts and quartzite 2 96 __ United Kingdom 28; Netherlands 8. 
8 d other t i "S 7,256 715 702 United Kingdom 12; Japan 1. 
Elemental: 
Crude ene native and 
Cher CCC 87 87 — All from United Kingdom. 
Colloidal, precipitated s sublimed 
= 2,246 618 _. Netherlands 600; United Kingdom 
14; West Germany 4. 
Dioxid@ 2252425526450 do— 188 40,715 40,704 pai ited Kingdom 
Sulfuric acid 5,126 ; 580 un 875; West Germ 229. 
Taie, steatite, soapstone, pyrophyllite .. 621 312 y 151; United dorm 19. 
er: 
Crüde noe 0 eae nim 12 590 590 
Slag and dross, not metal- bearing 55 127 127 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 5 2 2 
Carbon black 1,077 790 154 Venezuela 634; United Kingdom 2. 
Coal: All grades including briquets - - 1,441 1,564 1,556 United Kingdom 5; Canada 3. 
Coke and semicoke e 49 253 223 Trost Germany 20; United Kingdom 
Peat including briquets and litter 11,672 1,304 212 Canada 841; Ireland 120. 
Petroleum: 
Crude. thousand 42-gallon barrels_ . 1,286 (3) 2) 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels - 709 95 8 Italy 86; United Kingdom 1. 
Gasoline do— 7125 81 S from United Kingdom. 
Mineral jelly and wax . do- 3,583 5,107 1,255 United Kingdom 2,664; West Ger- 
many 681. 
Kerosene and jet fuel. do- (3) 80,396 -— Venezuela 52,708; Argentina 27,688. 
Distillate fuel oi do... 160,755 893,021 855 Venezuela 871,239; Panama 20,354. 
Lubricants including nonlubri- 
cating oilss do— 63,038 82,799 17,548 N iaar ani Antilles 42,573; United 
| om 8,307. 
Residual fuel oil- — — — — — do— 57, 878 667,638 667,625 Belgium-Luxembourg 13. 
Bitumen and other residues 
do— - 109 91 18 United Kingdom 73 
Bituminous mixtures do- 8.242 479 121 Canada 194; United Kingdom 158. 
Petroleum coe do-— 671 8,0836 3,036 


Revised. 

Table prepared by H. D. Willis. 
Less than 1/2 unit. 

3Revised to zero. 
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BELIZE 


The Belizean economy had an estimated 
annual growth of about 3.4% over that of 
1986. Economic growth during the 2 previ- 
ous years was slower and was characterized 
by a negative trade balance. The gross 
domestic product (GDP) was an estimated 
$200 million* in current dollars. Limited 
natural resources and scarce finances con- 
tinued to make the Government's task a 
difficult one. Belize and China signed an 
economic cooperation agreement in April 
under which the Chinese Government is to 
provide technical assistance, a cash grant of 
$50,000, and a long-term, interest-free loan 
of approximately $1.5 million. In May, it 
was reported that gold was discovered in a 
remote area of the Maya Mountains in 


western Belize. An estimated unassayed 
value of $400 million has been placed on the 
deposit by one of its discoverers. However, 
the government in Belmopan has played 
down the discovery. 

Two U.S. oil companies, Seahawk Oil 
International of California and Alston Oil 
Co. of Texas, were granted licenses to ex- 
plore for oil. Seahawk Oil will explore a 
large area of the Orange and Corozal Dis- 
tricts, while Alston Oil will prospect a 
90,000-acre area of the western Cayo Dis- 
trict. Another U.S. oil company, Pecten Oil 
Co., recently completed seismic studies off- 
shore of Belize City. Pecten Oil has made 
plans to start drilling in 1988. 
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Table 1.—Central American Countries: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Country and commodity 
BELIZE 

Stone, sand and gravel:* 

Limestone- - - ------------------—-- 

Sand and gravel ~- ----------------- 

COSTA RICA 

f/ oi oh es r a aa 
Clays: Kaolin nmn umet me 
He 
Gold" — Ses, Aa troy ounces. . 
Lime 1-2 5-2 Kd a AD E ae 


Petroleum refinery products 
thousand 42-gallon barrels.. - 


Salt, marinen nn 
Silver- -------------- troy ounces. _ 
Stone, sand and gravel: 
Crushed rock and rough stone* 
cubic meters 
Limestone and other calcareous materials 
Sand and gravel |... cubic meters. . 


EL SALVADOR 
Aluminum metal including alloys, semimanu- 


PH, E E 
Iron and steel: Metal: 
Steel, crude - ------------------——- 
Semimanufacture ss 


Petroleum refinery products 
thousand 42-gallon barrels.. . 


Salt, marine®_______________________ 
Silver, fins troy ounces. . 


Kaolin . aide 

Unspecified. - - - - -- ------------—-—- 
Copper, Cu content of concentrates. --------- 
Feldspäl  — uomen 
Gas, natural, gross million cubic feet. 
Gypsum, crude: 

For cement manufacture 


Semimanufactures s 
Lead, metal including secondary - - ~- -------- 


I/;öÜ; ⅛o⅛²—̊i ðö ee ee ee j 


Petroleum: 
Crude thousand 42-gallon barrels. .. 
Refinery products |... do... 
Pumice and related materials: 
FF uoo earum E ua D Ed id tas lA ue 
Volcanic aas 


Limes tone thousand tons. . 
Marble cubic meters. - 
Sand and gravel |... do. ...- 
Sand, liese ee 
Tungsten, mine output, W content of concentrate . 
HONDURAS 
Antimony, mine output, Sb content 
Cadmium, mine output, Cd content 
Cement oc ⅛»—m ( mi c A 
Copper, Cu content of lead and zinc concentrates _ 


See footnotes at end of table. 


1983 


2608,860 
2554, 370 


385,300 
*500 


*8,000 


1984 


8,500 


14,635 
11,017 


365 
26,600 
34,500 

64 


50,534 


1,759 
4,760 


13,200 
200 
16,000 


1,200 
1,200 
370,000 
18,000 


111 
415 
534,183 
770 


1985 


1,266 
450,026 


61,761 


1,068 
4,926 


12,000 
17,300 


990 
380 


1986" 


500,000 
100,000 
250,000 


1,295 
442,625 


4,000 
*11,000 
35,460 
*900,000 


*4,800 
22,950 


28,322 


36,798 


1,825 
3,821 


710,984 


1987* 
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Table 1.—Central American Countries: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1983 1984 1985 1986P 1987* 
HONDURAS —Continued 
/ ³o· i LeS Ee troy ounces. . 2,151 2,784 5,023 2,018 24,222 
Gyp sun 22,000 22, 000 22.000 22,000 ,000 
Iron and steel: Metal, semimanufactures®_ | _ _ _ _ 20,000 22,000 211,850 12,000 12,000 
Lead, mine output, Pb content 19,291 20,544 21,250 12,558 24,573 
Petroleum refinery products 
thousand 42-gallon barrels. . 3,938 3,303 2,386 1,472 1,500 
Sal ou uude ee ee 30,000 30,000 30,000 30,000 30,000 
Silver | 7 thousand troy ounces. - 2,587 2,697 2,165 1,745 2747 
Stone: 
Limesto ne 500, 000 500, 000 500, 000 500,000 2448,820 
Martblé. --------------------——— 40,000 40,000 40,000 26,126 
Zinc, mine output, Zn content 37,980 41,483 44,026 25,448 215,495 
NICARAGUA 
Cement 100, 000 100,000 100,000 100,000 100,000 
Gold, mine output, Au content -troy ounces. . 46,428 *35,000 25,316 ,664 230,486 
Gypsum and anhydrite, crude 11,850 *10,000 8,310 *8,000 7,299 
FI ee uc 8 4,100 *3,000 3,702 $3,500 3,500 
Petroleum refinery products 
thousand 42-gallon barrels. . 3,914 3,211 3,715 €3,700 3,500 
Salt, marine®_______________________ 18,000 15,000 15,000 15,000 15,000 
d and gravel -—--------- cubic meters. . 2481,743 490,000 450,000 450,000 450,000 
Silver, mine output, Ag content _ _ _ troy ounces. . 63,417 *50,000 29,665 €25,000 228,558 
PANAMA 
Cement 2259 rA. ee eee E eS 326,170 803,950 305,200 336,000 350,000 
Clays and clay products: 
[eee pene DERI MESE ERREUR T eee at Rater 58,284 71,104 98,382 111,335 115,000 
Products cubic meters 18,255 32, 649 37,343 29,598 30,000 
Manganese ore wis MN m A ,000 
Petroleum refinery products 
thousand 42-gallon barrels... 11,755 10,622 8,864 *9,000 9,000 
Salt, marine*______________________-_ 85,491 18,585 16,024 9,816 10,000 
Stone, sand and gravel: 
Limestoneseee 448,145 212,205 293,726 462,414 450,000 
Sand and gravel .... thousand cubic meters 802 712 674 669 100 
Sand, silica ~- - - - - ~~. ----- 26,779 €20,000 13,882 16,290 17,000 


Estimated. Preliminary. Revised. 
Includes data available through July 15, 1988. 


3Reported figure. 


Gold from placer deposits and mines purchased by Banco Central. Actual production estimated to be at least twice 


that amount. 


*Represents sales. Figures for 1983 reflect crude salt production. 


5 Excludes approximately 8,000 cubic meters per year, apparently dimension stone. 


Table 2.—Belize: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys, semi- 
manufactures .. value, thousands. . 
Copper: Metal including alloys, semi- 
manufactures do... 
Iron and steel: Metal: 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
err 
Universals, plates, sheets 
Tubes, pipes, fittings - - ------ 


INDUSTRIAL MINERALS 


Clays, crude - -- -------------—-- 

Line value, thousands _ 

Sodium compounds, n. e. s.: Carbonate, 
manufactured do- 


— æ — i — — — — — 


See ſootnotes at end of table. 


1984 


1985 


United 
States 


Destinations, 1985 


Other (principal) 


All to Mexico. 


Mexico 374; Colombia 218. 


Guatemala 19; United Kingdom 4. 
Mainly to Colombia. 


All to Colombia. 
Do. 
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Table 2.—Belize: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1985 


Commodit 1984 1985 ; 
WS nues Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Gravel and crushed rock 42 eds 
Sand other than metal- bearing 155 1 1 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline, motor. —42-gallon barrels. . 24,914 43,3885 21,531 Mexico 21,854. 
Kerosene and jet fuel |... do- __- 61,675 38,293 14,841 Mexico 23,452. 
Distillate fuel oil |... do- 4.513 3,171 1,582 LL cag and Tobago 589; Colombia 
Lubricants. - - value, thousands $1 E l 


iTable prepared by Linda Williams. 


Less than 1/2 unit. 
Table 3.—Belize: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1985 
Commodit 1984 . 1985 f 
T United Other (principal) 
METALS 
Aluminum: Metal including alloys, semi- 
manufacturesss «4 91 64 42 Jamaica 6; United Kingdom 6. 
Copper: Metal including alloys, semi- 
manufacture 13 25 21 Canada 3; Netherlands 1. 
Iron and steel: Metal: 
Steel, primary form 5 (?) (?) 
NCAA 
Bars, rods, angles, shapes, sections 37, 1,501 140 Mexico 992; Guatemala 143. 
Universals, plates, sheets 103,146 791 111 United Kingdom 350; Jamaica 108. 
Hoop and strip- - - --------- 19 19 
Rails and accessories zum 9 9 
hdi. PENES QS 1,488 257 6 Mexico 130; United Kingdom 114. 
Tubes, pipes, fittings - - - -- ---— 239 300 138 Unisea Kingdom 41; West Germany 
Castings and forgings, rough - - - 1 l NA NA. 
Lead: Metal including alloys, semi- 
manufactures .. value, thousands. . $5 $3 $1 Brazil $1; Canada $1. 
Silver: Waste and swee ings ---do....- $1 BENE 
Tin: Metal including alloys, semimanu- 
55 MONI PE E RUN $2 $5 $1 United Kingdom $4. 
inc: 
Blue por wder_---------- do_ _ _ — $1 $1 
Metal including alloys, semimanu- 
factures - - - -------------- 1 1 1 
Other: | 
Oxides and hydroxides |... .... 1 ett. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 2 2 
Cement 20,441 21,622 51 Mexico 20,660; Venezuela 848. 
Clays, crude... 2... z 5 599 
Fertilizer materials: Manufactured: 
Ammonia ----------------- 5 8 8 
Nitrogenous - - ------------—- 2,211 1,688 720 Mexico 649; Honduras 319. 
Phosph ati p» 31 31 
Potassic _________________- 595 64 3 Netherlands 54; Mexico 7. 
Unspecified and mixe 2,054 3,491 3,491 
Lime eec 765 832 3 Mexico 811; Guatemala 17. 
Pigments, mineral: Natural, crude |... 1 2 2 
Potassium salts, crude. g 178 108 19 Honduras 89. 
Salt and brine. __ -------------- 595 565 229 Mexico 209; United Kingdom 96. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured... 3 2 (2) | Mainly from Mexico. 
Sulfate, manufactured... 147 119 3 Jamaica 116. 
Stone, sand and gravel: 
Dimension stone, worked 1 3 2 Mexico 1. 
Gravel and crushed rock 1 1 1 
Sand other than metal- bearing 36 17 17 
Sulfuric acid 20 36 6 Guatemala 20, Mexico 10. 


See footnotes at end of table. 
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Table 3.—Belize: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodit 1984 1985 : 
iii de Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 538 nim All from Trinidad and Tobago. 
Coal: All grades excluding briquets _ _ _ _ 1 MN 
Peat including briquets and litter MM 2 2 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels... 35,600 34,452 (3 Mexico 34,197; Guatemala 244. 
Gasoline, motor do- 187,535 196,936 141,848 Netherlands Antilles 55,088. 
Mineral jelly and wax do— 55 55 8 Guatemala 16; United Kingdom 16. 
Kerosene and jet fuel |... do... 99,494 114,196 81,685 Netherlands Antilles 32,511. 
Distillate fuel olli do... 235,900 222,133 158,682 Netherlands Antilles 64,051. 
Lubrican te do— 10, 633 9,884 5, 376 W Antilles 3,850; Jamaica 
Nonlubricating oĩlss do- 364 1008 945 Canada 63. 
Residual fuel oil do... 9,277 9,530 zie Mexico 7,805; Guatemala 1,725. 
Bitumen and other residues do- St 2,527 cu All from El Salvador. 
Bituminous mixtures BERN 97 54 36 United Kingdom 18. 
NA Not available. 
1Table prepared by Linda Williams. 
2Less than 1/2 unit. 
COSTA RICA 


In 1987, the mining sector played a minor 
role in Costa Rica’s economic developmen:. 
It produced limited amounts of diatomite, 
gold, kaolin, marine salt, and silver. Depcs- 
its of bauxite, coal, copper, iron ore, manga- 
nese, mercury, and sulfur have been found, 
but thus far have not been developed. 

Costa Rica’s relative prosperity has 
stemmed mainly from its political stability; 
however, despite this, the economic growth 
declined 2.4%. The 1987 GDP was $4.1 
billion? in current dollars, compared with 
$4.2 billion for 1986. A new economic pro- 
gram was adopted by the Government, aim- 
ed primarily at reducing the rate of infla- 
tion and stabilizing the conditions deemed 
necessary for continued growth. 

In 1987, the emphasis was on the develop- 
ment of Costa Rica’s gold potential, as 
evidenced by the inauguration of a number 
of exploration programs by the Ministry of 
Natural Resources, Energy and Mines. One 
of these programs involved the contracting 
of Sveriges Geologiska AB, a Swedish explo- 
ration group, to assist in exploratory drill- 
ing, sampling, and mine rehabilitation. A 
state mining enterprise, Minera Nacional 
S.A. (MINASA), was formed. This group 
recently financed jointly with the British 
Overseas Development Administration a 
study of the geology and gold minerali- 
zation of the Osa Peninsula. The study was 
to be done by the British Geological Survey. 


The rich placer deposits of the Osa Penin- 
sula form part of the gold province of 
southern Costa Rica. They account for most 
of the gold production in Costa Rica, having 
been estimated to yield 14,600 troy ounces 
annually. The 1987 production was believed 
to be at least twice that produced in Costa 
Rica’s other gold province, the Tilaran- 
Aquacate region situated in the northwest- 
ern part of the country, and four times as 
much if unrecorded sales were taken into 
account. The Banco Central de Costa Rica 
has been the sole lega! purchaser of gold 
since 1981. Minas de Sierra Alto S.A., a 
subsidiary of NorQuest Resources Ltd. of 
Canada, has identified a deposit of gold- 
bearing sulfides in the Las Juntas region. 
The deposit is believed to be workable by 
open pit methods with reserves at the San 
Martin ore body estimated at 650,000 tons 
averaging 3.8 grams of gold per ton. Green- 
stone Resources of Canada Ltd. drilled a 
number of exploratory holes on its 800- 
hectare El Recio claim in the Abangares 
Goldfields. It was reported that the gold- 
fields primarily comprised four major epi- 
thermal gold-silver vein systems from 
which gold can be extracted by heap leach- 
ing in near-surface zones, with higher grade 
reserves occurring underground. Combined 
reserves total approximately 1 million tons 
of ore containing more than 150,000 ounces 
of gold. | E 


1066 


Mining of low-grade bauxite deposits, esti- 
mated to contain 150 million tons of ore and 
situated southeast of San Isidro, remained 
under consideration as an integral part of 
an aluminum smelting project that would 
utilize energy generated by the proposed 
760-megawatt Boruca hydroelectric plant in 
southern Costa Rica. Among the most pro- 
spective nongold mineral discoveries was 
the Pueblo Nuevo deposit, 70 kilometers 
southeast of San Jose, containing an esti- 
mated 3.5 million tons of ore averaging 
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18% copper. 

Dependence on imported petroleum con- 
tinued. The development of the country's 
hydroelectric and geothermal power re- 
sources proceeded slowly and initially was 
based on a 55-megawatt geothermal power- 
plant under construction at the Miravelle 
Volcano. Costa Rica's only petroleum refin- 
ery, on the Caribbean coast at Puerto 
Limón, operated using oil made available at 
preferential prices from Mexico and Vene- 
zuela under the San Jose Agreement. 


EL SALVADOR 


The economy showed an estimated 
growth of 2.4% over that of 1986 to an 
estimated $4.4 billion* in current dollars. In 
recent years there has been considerable 
reliance on foreign aid, amounting in the 
last fiscal year to about $770 million from 
the United States and $230 million mainly 
from the Federal Republic of Germany and 
Italy. 


The Comisión Ejecutiva Hidroelectrica 
del Rio Lempa (CEL), the state power utili- 
ty, at midyear reported that the current 
actual generating capacity of its major in- 
stallations was 555 megawatts, which was 
1396 below rated capacity. Estimates indi- 
cated that these facilities should be ade- 
quate to meet El Salvador's electrical ener- 
gy demands through 1992. 


Table 4.—El Salvador: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodit 1983 1984 i 
d nee Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Unwrought ________________ 99 45 TN All to Guatemala. 
Semimanufactures. _ 1,476 1,942 4 Guatemala 1,452; Costa Rica 284; 
Panama 109. 
Iron and steel: Metal: 
Serap are my ad s es ee ES 15 15 
Pig iron, cast iron, related materials _ 2 "e 
Semimanufactures_ ----------- 81 298 EN Guatemala 202; Honduras 96. 
Lead: Metal including alloys, semimanu- 
factures - ----------------—- 6 7 -— All to Guatemala. 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands $231 $220 22 All to Switzerland. 
Other: Base metals including alloys, all 
forme o o re 170 20 Ae All to Guatemala. 
INDUSTRIAL MINERALS 
nnn 43,284 32,558 D Do. 
Clays, crude - - --------------—- 387 403 ous Panama 345; Costa Rica 58. 
Fertilizer materials: Manufactured: 
Nitrogenous______________ S TT 93 En All to Costa Rica. 
Phosphatic .... 2.2. 20 EN 
Salt and brine_ . .. 12,824 12,857 a Guatemala 12,797; Honduras 60. 
Sulfur: Sulfurie acid - 1.130 1,825 E Guatemala 973; Costa Rica 792; Nica- 
ragua 60. 
Other: Crulle 36 31 uo All to Guatemala. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline, motor _42-gallon barrels. . 1,130 196 Eur Do. 
Mineral jelly and wax do- 31 is 
Distillate fuel oil |... do- 447,764 595,532 EM All to Netherlands Antilles. 
Lubricant _ do- 8,911 16,247 es Guatemala 13,216; Nicaragua 1,540; 
Costa Rica 973. 
Residual fuel oil do... (2) Bh 


1Table prepared by H. D. Willis. 
?Revised to zero. 
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Table 5.—El Salvador: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
en Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Unwroughnt. „ 1.530 1.248 410 Venezuela 402; Canada 361. 
Semimanufactures 2,546 2,240 1,027 West Germany 517; Belgium-Lux- 
embourg 184. 
Copper 0 e alloys: 
nwroughgnt .....-- 2 30 1 Mexico 20; Belgium- Luxembourg 9. 
8 S 1.793 1.431 79 Peru 831: Mexico 308: Costa Rica 105. 
Iron and steel: Metal 
| MMC w te cee eS 186 4663 42202 Guatemala 390; West Germany 71. 
Pig iron, cast iron, related materials 9 n 
Ferroalloyysassss 304 151 T Belgium-Luxembourg 69; West Ger- 
| many 52; Mexico 30. 
Steel, primary forms 2,000 15,654 5,964 Venezuela 8,527; Chile 509. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 7,694 8,895 663 Guatemala 4,089; Costa Rica 767. 
Universals, plates, sheets 21,758 18,873 945 Republic of Korea 5,781; Japan 5,032; 
West Germany 2,983. 
Hoop and strip- __________- 463 490 23 West Germany 406; Japan 18. 
/ 8 6,451 7,031 453 Mexico 2,873; Venezuela 998; Guate- 
| mala 878. 
Tubes, pipes, fittings — - - - - - - - 5,396 4,011 471 Guatemala 2,798; Costa Rica 449. 
Castings and fo Bn rough ... ENS 5 Mexico 1. 
Lead: Metal including 
Unwrought ____________-__- 56 40 ec All from Mexico. 
Semimanufactures_ |. 114 131 4 Mexico 125; Japan 1. 
Nickel: Metal including alloys: 
Unwrought .... value, thousands. _ =n $1 $1 
Semimanufactures 1 4 1 Canada 1; Mexico 1. 
Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands. . $30 $65 $1 Switzerland $64. 
Tin: Metal including alloys: 
Unwrought ________________ 3 5 1 Guatemala 1; United Kingdom 1. 
Semimanufactures. - - --------- 6 7 1 United Kingdom 4; Netherlands 1. 
Zinc: Metal including alloys: 
Unwroughgnt 1,016 609 6 Mexico 519; Peru 84. 
355 ac C 15 8 2 Mexico 5; Guatemala 1. 
er: 
Ores and concentrates 2 8 Spain 6; West Germany 2. 
Ashes and residues 2 22 ae All from Guatemala. 
Base metals including alloys, all forms T5 9 1 Netherlands 6: West Germany 2. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
poi Corundum, emery, pumice, 
) 8 653 678 8 Guatemala 664; Italy 4. 
Grinding and polishing wheels and 
stones __________________ 87 73 3 Brazil 21; West Germany 15; 
Czechoslovakia 8. 
Asbestos, crude_______________~_ 3,955 1,989 8 All from Canada. 
Boron materials: Oxides and acids 3 17 14 West Germany 2; Netherlands 1. 
Cement... —.2l.22-m-d uec 1,015 14,985 im Guatemala 14,020; West Germany 
461; Denmark 176. 
Clays, cru dee 5,413 4.739 826 Guatemala 3,873, Mexico 26. 
Diatomite and other infusorial earth .. _ _ 544 445 220 Mexico 208; West Germany 17. 
Fertilizer materials: Manufactured: 
Nitrogenous________________ 215,662 173,598 118,749 Belgium-Luxembourg 20,008; West 
Germany 9,014. 
Phosphatic _____________-_-- 164 21,423 5,706 Colombia 5,397; Romania 5,224. 
Potassic 2 S222 l2 240 11 1 Mexico 10. 
Unspecified and mixe 34,196 48,706 12,049 Romania 13,228; Spain 12,025. 
Graphite, natural . value, thousands. . $9 $2 $2 
Gypsum and plaster... . 10,595 12,979 11 Guatemala 12,693; Honduras 233; 
West Germany 25 
Life Lodo Uu Lo LE 1,163 1,781 zd All from Guatemala. 
Mica: Crude including splittings and 
waste Mec x a 4 3 3 
Phosphates, crude |... 21 41 20 West Germany 21. 
Precious and semiprecious stones other 
than diamond, natural 
value, thousands $42 $24 a West Germany $14; Switzerland $10. 
Salt and brine. _______________~— 82 75 21 Canada 41; West Germany 13. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 5,514 4,691 2,651 West Germany 763; Netherlands 604. 
Sulfate, manufactured _________ 18 7 West Germany 6. 


See footnotes at end of table. 
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Table 5.—El Salvador: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,329 
Worked ________-_______- 83 
Gravel and crushed rock... 1,237 
Limestone other than dimension 5, 825 
Quartz and quartzite 353 
Sulfur: 
Elemental: Crude including native 
and byproduct |... 2,481 
Sulfuric acid. - - ------------- 1,305 
Talc, steatite, soapstone, pyrophyllite 390 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades excluding briquets 187 
Coke and semicoke_____________ _ 363 
Petroleum: 
Crude_ thousand 42-gallon barrels_ _ 5,159 
Refinery products: 
Gasoline, motor - - -- -— do— 61 
Mineral jelly and wax do- 17 
Kerosene and jet fuel do- 7 
Lubricants ________~_ do...- 43 
TRevised. 


Table prepared by H. D. Willis. 


Mineral production during 1987 was very 
limited, being confined primarily to gold, 
limestone, and silver. Other mineral occur- 
rences reported included copper, iron ore, 
lead, mercury, perlite, sulfur, and zinc. 
However, little progress was made toward 
the development of these deposits. Gold was 
produced by Minas San Cristobal S.A., a 
subsidiary of Javelin International Ltd. of 
Canada, from its underground mine at San 
Cristobal in Morazan Department. Another 
gold-silver property is about 56 kilometers 
northeast of San Salvador, where develop- 
ment and rehabilitation have been under- 
taken by the Bruneau Mining Corp. of 
Canada. The deposit has been estimated to 
contain 200,000 tons of reserves grading 6.2 


Sources, 1984 
1984 
ripis Other (principal) 
2,506 icm All from Guatemala. 
162 =e Do. 
440 35 Guatemala 386; Mexico 19. 
5,198 87 Guatemala 4,513; Mexico 280; Costa 
Rica 175. 
379 1 Mexico 378. 
3,181 3,030 Mexico 151. 
9 West Germany 6; Guatemala 1. 
426 180 Guatemala 147; Hong Kong 30. 
132 60 West Germany 60; Colombia 10. 
194 10 West Germany 120; Colombia 55. 
10,943 Ba Mexico 6,363; Venezuela 4,580. 
68 8 ki - REG 38; Netherlands Antilles 
15 9 West Germany 3; Japan 2 
7 5 Bermuda 1; Netherlands Antilles L 
41 29 Netherlands Antilles 6; Jamaica 5. 


grams of gold and 23.56 grams of silver per 
ton. 

In recent years there has been virtually 
no oil exploration, offshore or onshore. As a 
consequence, El Salvador has had to rely 
entirely on imported oil to meet the needs of 
the 17,000-barrel-per-day Acajutla refinery. 
Alternative energy sources have been devel- 
oped, such as the hydroelectric power sta- 
tions at Cerron Grande and San Lorenzo on 
the Lempa River. The Government devel- 
oped plans to divert a portion of the coun- 
try's sugar cane production toward a sugar- 
based ethanol program for which it has 
reportedly secured a $30.4 million loan from 
Venezuela. 
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GUATEMALA 


Prospects for continued improvement in 
economic performance were diminished by 
an upsurge of guerrila activity toward year- 
end. In addition, an early end to the rainy 
season adversely affected the basic grain 
and coffee crops, and presented problems 
for the hydroelectric sector. Nevertheless 
the economy grew by an estimated 2% with 
the GDP reaching an estimated $8.4 billion* 
in current dollars. 

The mining and mineral sectors remained 
rather restricted, with only limited produc- 
tion reported of antimony, feldspar, gyp- 
sum, iron ore, lead, limestone, marble, and 
sand and gravel. Lead production has been 
about 75 to 100 tons per year in recent years 
from the Ballena, Montenegro, and Penasco 
Mines operated in Chiquimula State in 
southwestern Guatemala by Cía. Minas de 
Oriente S.A. (MINERSA). Ore reserves were 
estimated at 2.2 million tons averaging 86 
grams of silver per ton, 0.5895 lead, and 
4.28% zinc. The Annabella and Los Lirios 
antimony-tungsten mines owned by Minas 
de Guatemala S.A. at Iztahuacán near the 
Mexican border have been producing at the 
rate of 1,800 tons of ore per month aver- 


aging 6% antimony and 0.5% lead. 

Petroleum production in Guatemala was 
from the Lower Cretaceous reservoirs of the 
Rubelsanto and West Chinaja Fields in 
northern Guatemala by the French oil con- 
cern, Société Nationale Elf Aquitaine, for 
the Petromaya consortium, a joint venture 
with Basic Resources International S.A. 
The crude oil produced was transported by 
a 200-kilometer pipeline from Rubelsanto to 
the Caribbean terminal of Puerto Barrios 
for shipment to Louisiana. A new well near 
the Alta Verapaz and Peten boundary was 
estimated to yield 2,000 barrels per day, 
roughly equivalent to one-third of current 
national production. 

The Chixoy hydroelectric powerplant, re- 
portedly the largest in Central America, 
has the capacity to provide about 90% of the 
country's electrical power requirements. 
However, because of the premature end to 
the rainy season, the water level at the dam 
fell below that deemed necessary for maxi- 
mum output, and consequently, the Govern- 
ment-owned National Electrification Insti- 
tute (INDE) was forced to reactivate some of 
the country's thermal power generators. 


Table 6.—Guatemala: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Oxides and hydroxides 1 
Metal including alloys, semimanu- 
etur es 630 
Copper: 
Gre and concentrate 12 
Metal including alloys: 
Unwrou ght 122 
Semimanufacturess 521 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyr itte 2.902 
Metal: 
§öÜ˙Ü1 8 3 
Pig iron, cast iron, related mate- 
Dl. ccu n tai SE 41 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
HONS ------------- 5,616 
Universals, plates, sheets _ _ 3,123 
Hoop and strip - -- ------ 52 
Rails and accessories 
ipe o s uie 1,421 
Tubes, pipes, ſittingss 6,045 
Castings and forgings, rough 5 


See footnote at end of table. 


Destinations, 1984 
1984 


ea Other (principal) 
2 od All to El Salvador. 
190 cae: El Salvador 92; Honduras 89; Costa 
Rica 7. 
111 50 Belgium-Luxembourg 61. 
60 41 Netherlands 19. 
56 2 Belgium-Luxembourg 20; Nether- 
lands 18; West Germany 16. 
2,299 wats El Salvador 2,278; Costa Rica 21. 
396 EN" All to El Salvador. 
66 E Honduras 43; Belize 23. 
4,255 Es El Salvador 3,733; Honduras 514; 
Belize 8. 
1,183 zd El Salvador 867; Nicaragua 224; Hon- 
duras 90. 
86 iris Honduras 77; El Salvador 9. 
1,396 El Salvador 1,031; Nicaragua 244; 
Costa Rica 100. 
3,670 "m El Salvador 2,756; Honduras 889; 
Nicaragua 25. 
1 Lr All to El Salvador. 
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Table 6.—Guatemala: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
| Destinations, 1984 
Commodit 1983 1984 ; 
? ied Other (principal) 
METALS —Continued 
Lead: 
Oxides __________- ------ 1 do 
Metal including alloys, semimanu- 
actures ~- --------------—-- 4 5 a All to Honduras. 
Magnesium: Metal including alloys, semi- 
1 3 ˙ 10 8 
anese: Oxides s 1 FE 
etal including alloys, semiman- 
e N value, thousands zit $2 M All to El Salvador. 
Tungsten: Metal including alloys, all 
jme 111 a E EUM dE RMNE 255 71 42 West Germany 15; Honduras 14. 
inc: 
;o o˙w-⁊ RM meds 14 9 TN Honduras 7; El Salvador 2. 
Metal including alloys: 
Unwrou ght 78 1 iis All to El Salvador. 
Semimanuſactures 70 28 rS All to Honduras. 
Other: Ashes and residues 74 161 89 Netherlands 50; West Germany 20. 
INDUSTRIAL MIN ERALS 
Abrasives, n. e. s.: 
W Corundum, emery, pumice, 
77 DECR ORE 813 765 i All to El Salvador. 
Grinding and polishing wheels and 
stonessssssss 29 28 — El Salvador 27; Honduras 1. 
Gemen ee 115 13,674 pe All to El Salvador. 
Clays, cru lle 7.977 4.745 — El Salvador 3,916; Honduras 362; 
Costa Rica 277. 
Cryolite and chiol ite 3,123 8,542 Conta Rica 2,662; Panama 800; El 
Salvador 80. 
Diamond: Gem, not set or strung 
value, thousands $2 MS 
Diatomite and other infusorial earth .. . _ 77 41 E All to Costa Rica. 
Fertilizer materials: Manufacturod: 
monia -... value, thousands $5 $1 -—. All to El Salvador. 

Nitrogenous_________._-_-_- NA 58,884 2,661 Mexico 54,430; Canada 1,730. 

Fr 184 MEN 

Unspecified and mixed --------- 18 n 
Graphite, natural _ value, thousands 35 $1 S All to El Salvador. 

5 and plaster‚  _-_ 10,792 13,277 "e El Salvador 12,387; Costa Rica 890. 
Lune cesen be el Dn 1,212 1,940 ot El Salvador 1,750; Costa Rica 190. 
Nitrates, rule Ec 20 T Honduras 19; El Salvador 1. 
Salt and brine- 21 11 aie All to Mexico. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured ~- ------------- 96 os 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 2,646 3,683 83 El „ 2,393; Japan 716; Colom- 
Worked... 222. ---- 943 1,281 851 El Salvador 247; Mexico 66. 

Sand other than metal- bearing 3.060 1.540 -- El Salvador 1 021: Costa Rica 519. 
Sulfur: Sulfuric acid - - - -- -------- 14 40 EN El ae 21; Belize 18; Costa Rica 
Talc, steatite, soapstone, pyrophyllite _ _ 289 270 aoe gr tine gal 165; Costa Rica 101; Hon- 

uras 4. 
Other: Cruÿldeꝙ. _ 2,579 2,345 TM El Salvador 2,325; Honduras 20. 

MINERAL FUELS AND RELATED 

MATERIALS 
Capt and bitumen, natural Pas 60 ae Italy 40; Costa Rica 20. 
Anthracite and bituminous_ - _ _ _ _ — 3 TES 
Lignite including briquets |... 2 1 iu All to Honduras. 
Coke and semicoke _ - - ----------—- 5 "TE 
Petroleum: 
Crude 42-gallon barrels_ _ 1,878,918 987,522 904,996 Panama 82,526. 
Refinery products: 
Liquefied petroleum gas 
do- ssf 128 PE All to El Salvador. 
Gasoline, motor do... 10,515 ey 
Mineral jelly and wax . do- 79 a 
Distillate fuel ol do- ___ 7 as 
Lubricants ________ — do. ... 686 364 = El Salvador 175; Costa Rica 119; Hon- 
duras 49. 
NA Not available. 


Table preparod by Linda Williams. 
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Table 7.—Guatemala: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
United ae 
States Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 4,283 2,526 185 MOn 693; Panama 615; Jamaica 
Metal including alloys: 
Unwrought_ ------------- 248 942 (2) pi^ Ranas 379; Canada 237; France 
Semimanufactures 2, 508 1.822 124 El 5 774: West Germany 374; 
n 268. 
Cobalt: Oxides and hydroxides .. _ _ - — _ — 5 2 (3) Manly from Netherlands. 
Copper: 
Ore and concentrate 2,200 1,228 897 Mexico 778; West Germany 21. 
Metal including alloys: 
Unwrought. ------------- 3 62 at Canada 50; Republic of South Africa 
Semimanufactures 291 188 111 Brazil 30; Mexico 29. 
Iron and steel: Metal: | 
Pig iron, cast iron, related materials 12,472 22,149 13,360 Mexico 3,005; Venezuela 2,941. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 10,179 12,783 251 Nicaragua 5,379; Republic of Korea 
2,062; Be ium-Luxembourg 1,712. 
Universals, plates, sheets 41,810 42,987 3,978 Japan 18,802; France 11,966. 
Hoop and stri - 779 810 8⁴ West Germany 356; Japan 233. 
ils and accessories 336 11 -- All from Belgium- Luxembourg. 
Win cm Ranae 23,811 18,796 198 Mexico 3,074; Venezuela 2,589; West 
Germany 2,148. 
Tubes, pipes, fittings ________ 9,902 4,740 2,298 Canada 1,572; Venezuela 210. 
T Castings and forgings, rough 463 172 141 France 12; Spain 5. 
a | 
Oxides ------------------- 440 350 2 Mexico 323; Honduras 22. 
Metal including alloys: 
Unwrought. ------------- 2 2 2 
Semimanufactures 42 46 — Peru ͤ 28; Honduras 11; El Salvador 7. 
Magnesium: Metal including alloys, semi- 
manufacturees 14 2 NA Mainly from Peru. 
Manganese: Oxides .. . . _- 44 70 61 Belgium- Luxembourg 9. 
Nickel: Metal including alloys: 
Unwroughgnht. -- 2 1 1 
Semimanufactures - 5 7 3 West Germany 3; Canada 1. 
Platinum- group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $3 x 
Silver: Metal including alloys, unwrought 
and partly wrought ~- — - ~~ - do- $5 $3 $3 
Tin: Metal including alloys: 
Unwroughntl 3 6 1 Mexico 2; United Kingdom 2. 
Semimanuſactures 3 4 United Kingdom 3; Denmark 1. 
Tungsten: Metal including alloys, all 
zm dd ͤ SNUS 10 9 6 Belgium-Luxembourg 3. 
inc: 
Oxi dess 247 371 119 Mexico 112: West Germany 51. 
Metal including alloys: 
Unwrou ght. 2,948 2,904 a MARCO 2,116; Canada 772; Honduras 
od Semimanufactures 48 59 5 Canada 51: Panama 2. 
er: 
Oxides and hydroxides 214 281 68 West Germany 82: Austria 50. 
es and residues 294 120 MEM Nicaragua 100; El Salvador 20. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
9 Corundum, emery, pumice, 
IDEEN NINOS eee 6 1 4 Brazil 2; Mexico 1. 
Grinding and polishing wheels and 
stones 124 137 5 Brazil 56; Italy 21; an 14. 
Asbestos, crude... - ---------— 681 680 6 Canada 659; Ital 
Boron materials: Oxides and acids 6 24 5 West Germany 5; 1 
Semenuntt e 44.212 32,346 276 El Salvador 81 362; Mexico 406. 
Clays, crude - - - - - -- i 3,266 3,160 2,886 Mexico 144; West Ġermany 78. 
Diamond: Industrial stones 
value, thousands. . $1 $1 -— All from West Germany. 
Diatomite and other infusorial eartn 714 427 23 Mexico 404. 


See footnotes at end of table. 
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Table 7.—Guatemala: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
5 550 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: 
Crude, nes ---------------- 2 EE 
Manufactured: 
Ammonia. -------------- 1,739 1,821 42 1 s ; Japan 432; West Ger- 
Nitrogenouss 96,070 115,084 27.753 Netherlands 49,143; Mexico 12,680. 
Potass ic 6.889 27,454 8.156 Mr: 5 15 041; Netherlands 
Unspecified and mixed. ...... 5,821 54,110 6,101 Netherlands 32 ,020; Norway 7,646. 
Graphite, natural 49 9 2 Mexico 5; Italy 2. 
Gypsum and plaster - - ----------- 33 49 48 Canada 1. 
7ö•öõÜ ] [8 26 13 6 Mexico 4; Canada 3. 
Mica: Crude including splittings and 
ß Lei a a ee 9 11 3 France 8. 
Nitrates, rule 10 20 8 All from Chile. 
Pigments, mineral: . 
Natural, eru lle 162 S 
Iron oxides and hydroxides, processed 185 290 79 W 154: Belgium-Luxem- 
urg 24. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands se $1 $1 
Salt and brinn e 14,808 6,365 8 El Salvador 6,170; Honduras 95; Nica- 
ragua 69. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 8,843 8,526 — 6,353 Romania 746; East Germany 698. 
Sulfate, manufacture 2,520 3,51 Mexico 3,475; West VENIS 18; 
Nicaragua 14. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 48 36 -- Costa Rica 18; Mexico 18. 
Worked `- -------------- 264 157 51 Costa Rica 88: El Salvador 13. 
Quartz and quartzite _ 2 37 37 
8 and other than metal bearing 44 34 1 Costa Rica 20; Mexico 13. 
ulfu 
Elemental: Crude including native 
and byproduct _------------ 42 362 ET Mexico 301; Belgium-Luxembourg 56; 
West Germany 5. 
Sulfuric acid. - - - ------------ 1,089 1,150 2 El Loh 967; Mexico 147; Costa 
ica 
Talc, steatite, soapstone, pyrophyllite _ _ 219 411 281 China 71; Ja 18. 
Other: Crude ----------------- 301 51 x France 36; United Kingdom 15. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon, unspecified... .... 2,912 2,199 51 Venezuela 1,859; West Germany 137; 
nada 61. 
Coal: 
Anthracite and bituminous. _ _ _ _ _ _ ate 20 15 Mexico 5. 
Lignite including briquetss 16 109 20 Finland 58; Mexico 31. 
Coke and semicoke _ --—---------- 310 263 196 Mexico 67. 
Petroleum: 
Crude. thousand 42-gallon barrels.. . 3,030 11,549 Eu Venezuela 6,622; Mexico 4,803; Trini- 
dad and Tobago 124. 
Refinery products: 
Liquefied petroleum gas 
do____ 199 729 689 Netherlands Antilles 20; Mexico 17. 
Gasoline, motor do- 878 1.148 (3) Netherlands Antilles 1,090; Vene- 
zuela 54; Panama 3. | 
Mineral jelly and wax ..do.. .. 50 58 9 West Germany 34; Japan 6. 
Kerosene and jet fuel. do- 164 218 7 Netherlands Antilles 207; Mexico 3. 
Distillate fuel oil do... 1,255 1,471 (3) Netherlands Antilles 1,289; El Salva- 
dor 92; Trinidad and Tobago 35. 
Lubricant ...- do- 114 126 53 Netherlands Antilles 26; Jamaica 25. 
NA Not available. 


1Table prepared by Linda Williams. 
Less than 1/2. 


THE MINERAL INDUSTRY OF CENTRAL AMERICAN COUNTRIES 


1073 


HONDURAS 


In 1987, industry continued to play only a 
minor role in the country's economy, with 
gold and silver dominating the minerals 
sector. The GDP, estimated at $3.59 billion* 
in current dollars, reflected a 2% increase 
in the national output for the year. The 
unstable political situation in neighboring 
Central American countries hampered 
mine development and slowed exploration. 
Despite these problems, the French Bureau 
de Recherches Géologiques et Miniéres was 
contracted to carry out a mineral inventory 
on behalf of the Ministry of Natural Re- 
sources. The work included the production 
of geologic maps of the mineralized areas at 
a scale of 1:50,000. The program was funded 
jointly by the Inter-American Development 
Bank and the French Foreign Ministry. 

In April 1987, U.S.-based AMAX Inc. 
announced that its subsidiary, Rosario Re- 
sources Corp., had sold its El Mochito lead- 
silver-zinc mine and related facilities to 
American Pacific Holdings Inc. (APH) of 
the United States. The mine was reopened 
in October at a production rate of 1,100 tons 
of ore per day with plans to raise production 
to 2,000 tons per day in 1988. The plans 
included focusing on the more recently 
explored underground sections of the ore 
body, where reserves were determined to be 
5.5 million tons grading 3% to 4% lead, 8% 
to 10% zinc, 3 to 4 troy ounces of silver per 
ton, and about 0.6% copper. The mill has 
the capability to produce copper concen- 


trate, but by yearend the equipment had 
not been hooked up, and efforts were contin- 
uing to tie the copper circuit into the 
operation. 

In an agreement signed with the Govern- 
ment of Honduras, APH has the right to 
keep 60% of the dollars earned overseas 
from concentrate exports, with the balance 
of 40% being repatriated to the Govern- 
ment to cover local costs, including electrici- 
ty, labor, and other supplies. In addition, 
APH will have to pay a 1% to 1.5% royalty 
on net revenues and an income tax. Import 
and export duties were removed, which will 
greatly improve the economic feasibility of 
the project. APH also has planned explor- 
atory work on the nearby El Manzanal 
silver prospect and the San Juancito gold 
prospect. 

Because of the lack of domestic oil and 
natural gas resources, in 1987, Honduras 
imported approximately 2.8 million barrels 
of oil, principally from Venezuela. 

Plans were finalized for the full comple- 
tion of the $600 million El Cajon hydroelec- 
tric power project on the Humuya River 
near San Pedro Sula in northwestern Hon- 
duras and the El Nispero project on the 
Palaja River in the Department of Santa 
Barbara. It was determined that by yearend 
1988 Honduras would be in a position to 
export electricity to Costa Rica, Nicaragua, 
and Panama. 


Table 8.—Honduras: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity . 1983 


METALS 


Aluminum: Metal including alloys: 

-‘Unwrought 

Semimanufactures___________ — " 
Cadmium: Cd content of zinc concentrates 161 


ee 
and concentrate, Cu content ae 
Metal including alloys, semimanu- 


Gold: 
Au content: 
Of lead concentrate 
value, thousands. . 
In activated charcoal do- 
Metal including alloys, unwrought i 
8 


See footnotes at end of table. 


Destinations, 1984 


1984 : 
Unner Other (principal) 
8 M All to Guatemala. 
283 111 United Kingdom 76; Belgium- 
Luxembourg 57. 

60 MM All to Belgium-Luxembourg. 
$293 $180 Japan $113. 
$880 $696 Canada $184. 
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Table 8.—Honduras: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodit 1983 1984 ; 
n United Other (principal) 
METALS —Continued 
Iron and steel: Metal: Semimanufactures: 
Universals, plates, sheets... T 13 NS All to Guatemala. 
35. ĩ E 998 149 -- Guatemala 98; Costa Rica 51. 
Tubes, pipes, fittings- - - - - ------ 6 2 TN All to Panama. 
Castings and forgings, rough - - - - -- 1 PPA 
Lead: 
Pb content: 
Of copper concentrate ze 251 2u All to Belgium-Luxembourg. 
Of lead concentrate 17,264 17,893 7,819 Japan 10,074. 
Of zinc concentrate 351 a 
Metal including alloys, semimanu- 
factures ec 8 29 3 PN All to Guatemala. 
Silver: Ag content: 
Of copper concentrate 
value, thousands. . $192 -— All to Belgium-Luxembourg. 
Of lead concentrate do- $30,560 $21,137 $8,775 Japan $12,362. 
Of silver concentrate do... 2) 826 $26 
Of zinc concentrate do- 86.710 $4,486 — $1,084 gar Ur xeu $1,695; Italy 
2 In activated charcoal! do_ _ __ $6 $5 $4 Canada $1. 
inc: 
Ore and concentrate, Zn content 31,069 40,456 10,633 Belgium-Luxembourg 16,728; United 
ingdom 7,459. 
Metal including alloys: 
Unwrou ght 10 T: 
Semimanufactures 2) 11 -- All to Guatemala. 
Other: 
Ashes and residues 85 552 552 
Base metals including alloys, all forms (3) 170 170 
INDUSTRIAL MINERALS 
Asbestos, crude... ------------ 20 EN 
Clays, crude - - - - - - -----------—- ES 24 -- El Salvador 17; Guatemala 7. 
Fertilizer materials: 
Crude, n. ess 18 e 
Manufactured, nitrogenous. _ _ _ _ _ — 150 = 
Gypsum and plaste rr SR 215 I All to El Salvador. 
Pigments, mineral: Natural, crude ....... 159 Zi 
Salt and brine_______~__________ 1,937 15 S All to Guatemala. 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked _________________ 2 133 ae All to El Salvador. 
Sand and gravel .. zs 1 s All to Guatemala. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Distillate fuel oi. -42-gallon barrels. _ — 233,252 -- All to Panama. 
Lubricants s do... 4,551 1,673 TS Guatemala 1,092; Nicaragua 581. 
Residual fuel oil do... 126,360 mes | 
Table prepared by H. D. Willis. 
?Less than 1/2 unit. 
Table 9.—Honduras: Imports of mineral commodities' 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1983 1984 
risen Other (principal) 
METALS 
Aluminum: Metal including alloys, semi- 
manufacture ss 676 757 246 Guatemala 136: Mexico 89. 
pper: 
Gre and concentrate M 933 288 Mexico 239; West Germany 6. 
Sulfate c- oso eL cue 231 156 155 West Germany 1. 
Metal including alloys: 
Unwrought - ------------ 58 1 1 
Semimanufactures |. _ 504 627 277 Peru 186; Japan 59. 
Gold: Ore and concentrate and refined 
value, thousands... $34 sA 


See footnote at end of table. 
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Table 9.—Honduras: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
Bue Other (principal) 
METALS —Continued 
Iron and steel: Metal: 
S ö;f . 8 1 5 4 Guatemala 1. 
Pig iron, cast iron, related materials r1 es 
Ferroalloyhs -~- 29 20 West Germany 19. 
Steel, primary form 4.773 5.515 5.267 Japan 136: West Germany 40. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 12.448 11.187 2,691 Sr ,050; Belgium-Luxembourg 
Universalis, plates, sheets |... 17,901 12,683 2,112 France 6 ,163; Japan 3,523. 
Hoop and strip- - ---------- 675 641 64 Austria 203; West Germany 133; Fin- 
an 
Rails and accessories 58 262 244 Netherlands 18. 
i; CAMPI EET MP UE 8,971 12,176 414 Venezuela 4,439; Republic of South 
Africa 3, 261; France 1 412. 
uber pipes, fitting 6,443 3,599 985 ^ Guatemala 961; Costa Rica 693. 
ngs and hee rough gn 1,532 604 32 ltaly 548; Switzerland 17. 
Lead: Metal including 
Unwrought ---------------- 636 818 216 Mexico 600; Costa Rica 1. 
Semimanufactures 21 11 6 West Germany 3; Guatemala 1. 
Nickel: Metal including alloys: 
Unwrought |... ....- kilograms.. . 374 17 aes All from Mexico, 
Semimanufactures_ - - --------- 3 4 4 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. . 5,369 10,353 10, 353 
Silver: Metal including alloys, unwrought 
and partly wrought |... do... 3,665 48,097 2,604 Japan 45,011; West Germany 482. 
Tin: Metal including alloys: 
Unwrougnt. „ 21 23 22 Spain 1. 
Semimanufactures 29 32 12 est Germany 8: Panama 7. 
Zinc: Metal including alloys: 
Unwrought |... „ 1,086 1,084 2] Mexico 863; Canada 200. 
Semimanufacture s 169 371 23 Mexico 312: Peru 18. 
Other: 
Ores and concentrates 545 Lut 
Base metals including alloys, all 
forms nor s ee 7 10 8 France 2. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
dioi Corundum, emery, pumice, 
)%%CCͥͥͤð ĩͥ̊ ĩᷣͤ MUERE 4 2) (3) 
Grinding and polishing wheels and 
stones 69 59 3 Italy 36: West Germany 6. 
Asbestos, cru de 1.522 1.902 EUN All from Canada. 
Boron material Oxides and acids 3 4 1 West Germany 3. 
mentos c TTT 2,104 1,255 26 West Germany 655; Denmark 551. 
Clays, crude... 22. --- 5,489 1 124 1,336 Guatemala 357; ; Mexico 22. 
Diamond: Industrial stones 
thousand carats.. . 805 60 60 
Diatomite and other infusorial earth .. _ — 305 398 251 Mexico 103; United Kingdom 41. 
Fertilizer materials: 
Crude, n. es kilograms _ 961 8 me All from Costa Rica. 
Manufactured: 
Nit rogenouus 2... 50,302 63,848 15.707 cr Mam 24,356; West Germany 
Phosphatic. 2 -- 4,377 11,341 3,686 Td Oman 6,015; Netherlands 
Potassic. - - -- -- --------- 5,845 9,728 1,775 West Germany 7,952; Guatemala 1. 
Unspecified and mixed. . - 15,563 14,053 155 Costa Rica 5,976; Japan 4,550; West 
Germany 2,010. 
Graphite, naturaal13qs „ 14 7 (3) Mainly from Mexico. 
Gypsum and plaster ... .........- 32 39 34 West Germany 3; Guatemala 2. 
T JJC ĩ ß 31 15 as All from United Kingdom. 
"Crude including splittings and waste ; 
ilograms_ _ 245 425 139 West Germany 139. 
Norte including agglomerated split- 
COR oso oe oe ms do... 12 129 57 France 38; Netherlands 32. 
Phosphates, erule do- 370 208 208 
Pigments, mineral: Natural, crude — — 65 1 1 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands. . $1 $3 zm West Germany $2; Switzerland $1. 
Salt and br ine 316 451 298 El Salvador 60; United Kingdom 54. 


See footnotes at end of table. 
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Table 9.—Honduras: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
raus Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: | 
Carbonate, manufactured 2,938 938 43 area 861; East Ger- 
many 20. 
Sulfate, manufactured 2,886 2,838 201 1 1,923; Belgium- Luxembourg 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly workec 30 53 US Guatemala 48; Costa Rica 5. 
, suu e isis 12 6 5 Guatemala 1. 
Dolomite, chiefly refractory- grade 2 19 19 
Gravel and crushed rock ________ "M 36 36 
Limestone other than dimension 95 51 eM Guatemala 46; Costa Rica 1. 
Quartz and quartzite |... 214 281 226 West Germany 56; Netherlands 5. 
Sand and gra vel 24 36 36 
Sulfur: 
Elemental: Crude including native 
and byproduct |... 97 2) E Mainly from West Germany. 
Sulfuric acid. - - ------------- 376 362 48 Netherlands 230; West Germany 84. 
Talc, steatite, soapstone, pyrophyllite ... 281 154 117 Italy 20; Sweden 6. 
Other: Crude _________________ (3) ae 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black ________________ _ 56 58 1 no Germany 35; United Kingdom 
Coal: All grades including briquets _ _ _ _ 70 59 35 Belgium-Luxembourg 24. 
Coke and semicoke _ . -- --------- 409 526 506 Colombia 20. 
Petroleum: 
Crude. thousand 42 gallon barrels_ _ 2,721 1,415 _. Venezuela 1,089; Mexico 326. 
Refinery produc 
Liquefied Betroléum gas 
8 89 92 46 Mexico 46. 
Gasoline do- 510 265 2 Panama 94; Venezuela 13; Trinidad 
and Tobago 67. 
Mineral jelly and wax do- 12 10 2 West Germany 4; Japan 4 
Kerosene and jet fuel... do... 297 220 6 Panama 113; Trinidad and Tobago 70; 
Venezuela 16. 
Distillate fuel oil do... 1,170 591 24 Panama 215; Trinidad and Tobago 
197; Venezuela 53. 
Lubricants -------—- do_ _ __ 61 85 79 Jamaica 3: Netherlands Antilles 1. 
Residual fuel oil _ _ _ _ _ _ do. ... (3) em 
"Revised. 
1Table prepared by H. D. Willis. 
?Less than 1/2 unit. 
Revised to zero. 
NICARAGUA 


The Nicaraguan economy’s 3% decline in 
1987 followed upon a 3.5% decrease in 1986. 
Since 1984, the economy has shown a cumu- 
lative decline of approximately 9%. The 
GDP was $2.074 billion’ in 1980 dollars. The 
balance of trade was a negative $492 mil- 
lion. Industrial production declined al- 
though petroleum products and industrial 
minerals showed gains of 5.6% and 6.6%, 
respectively, more than that of 1986. 

The domestic mining industry has declin- 
ed dramatically since its nationalization in 
1979, and by 1987 accounted for only a 
fraction of the total GDP. Gold and silver 
made up the major portion of the total 


value of mineral production while cement, 
gypsum, lime, petroleum, refinery products, 
salt, and sand and gravel composed the 
remainder. The Government continued 
planning the revival of its mining industry, 
using financial and technical aid from Bul- 
garia, Sweden, the Soviet Union, and a 
number of Latin American countries. 

Gold production for 1987 was almost 
30,500 ounces compared with 28,700 ounces 
for 1986. Most of it was produced at the 
Francisco Meza Rojas Mine in the Province 
of Zelaya. The production target for 1987 
was set at 39,000 ounces. Nicaragua pro- 
duced about 28,600 ounces of silver in 1987. 
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In midyear, the Nicaraguan Mining Insti- 
tute (INMINE) announced that an agree- 
ment had been signed by the Governments 
of Nicaragua and Czechoslovakia to reacti- 
vate the Siuna gold mine in Zelaya Prov- 
ince. Czechoslovakia is to deliver five 1,100- 
kilowatt electrical generating plants needed 
to restart mining operations that were halt- 
ed in 1984. Mine operations resumed in 
September, and ore production began in 
December at the rate of 300 tons per day. 
Planned production was to be increased to 
1,000 tons per day by 1989. The proved, 
probable, and possible reserves of gold and 
silver ore were estimated to be 26 million 
tons. Discussions with the U.S.S.R. were 
under way to reactivate the El Limón gold 
mine 40 kilometer northeast of Leon. In the 
past, El Limón accounted for 40% of Nica- 
ragua's gold production. 
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In 1987, Nicaragua imported an esti- 
mated 5.5 million barrels of petroleum and 
petroleum products from the U.S.S.R. Ex- 
ploration for oil and gas has been virtually 
nonexistent in recent years because of guer- 
rilla activity, except for limited offshore 
surveys on the Caribbean shelf. Empresa 
Nacional de Luz y Fuerza (ENALUF) began 
the Momotombo Volcano geothermal proj- 
ect. The total potential of the geothermal 
field was estimated at 1,000 megawatts 
when fully operational. At yearend, the 
total installed electrical generating capaci- 
ty of the country was 325 megawatts, which 
was 58% thermal, 31% hydro, and 11% 
geothermal. Actual production was 134 
megawatts, or 41% of installed capacity. 
Nicaragua also purchased 30 megawatts of 
electrical energy from Honduras during the 
year. 


PANAMA 


In 1987, mineral production continued to 
be extremely limited and was primarily 
confined to that of clays, limestone, and sea 
salt. 

The GDP expanded by an estimated 2.5% 
in 1987 to approximately $5.1 billion* in 
current dollars, slightly less than the 2.8% 
growth in 1986. Increased political strife 
continued to have a negative impact on 
development. However, continued growth 
in foreign trade boosted the importance of 
the Colón Free Zone and the Panama Canal 
in 1987. 

Investigations of known deposits of coal, 
copper, gold, manganese, and silver contin- 
ued during 1987. Of special interest were 
the vein and placer gold deposits occurring 
in the Provinces of Veraguas and Darién, 
the Cerro Colorado copper deposit in Chiri- 
qui Province, and the Petaquilla copper 
deposits near Espinar. Exploratory drilling 
was carried out in alluvial gold deposits in 
the old gold mining district in the eastern 
region of Darién Province. New partners 
were being sought by the Panama Resource 
Development Co. as part of a joint venture 
to begin mining operations on the as 
la copper deposits. 

The Transisthmian crude oil pipeline re- 
ported a decrease in activity. It will face 
further financial problems with the comple- 
tion of the All America Pipeline that will 


extend from Santa Barbara, California, to 
McCamey, Texas, in the United States. 

None of the exploratory wells drilled in 
the Gulf of Panama, a large sedimentary 
basin of Tertiary Age, yielded commercial 
quantities of natural gas or petroleum. 
Panama, lacking domestic production, im- 
ported in excess of 14 million barrels of 
petroleum, primarily from Mexico and 
Venezuela. The electric powerplants at 
Boyano and La Estrella became operational 
and produced 50% of total production in 
1987. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Belizean Lan (3B) to U.S. dollars at the rate of 
$B2.00 = US$ 

Where ay. values have been converted from 
Costa Rican colones (c) to U. 95 dollars at the average 
exchange rate of c62.78 = US l. 00 

Where necessary, values have been converted from 
Salvadoran co ones (c) to U.S. dollars at the rate of 
c5.00 = US$1.00 

5Where necessary, values have been converted from 
Guatemalan quetza s (Q) to U.S. dollars at the commercial 
or market rate of Q2.50 = US$1.00. The official exchange 
rate remained at Q1.00 = US$1.00 for previously contracted 
ore: debt. The interbank rate of Q2.70=US$1.00 was 
established for remittances, tourism, and miscellaneous 
transactions. 

Where necessary, values have been converted from 
Honduran lempiras (L) to U.S. dollars at the rate of 
L2.00 = US$1.00. 

7Where necessary, values have been converted from 
Nicaraguan cordobas (C$) to U. 85 dollars at the official 
exchange rate of C$70.00 = US$1.00 

Where necessary, values have been converted from 
Panamanian balboas (B) to U.S. dollars at the rate of 
B1.00 = US$1.00. 
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Table 10.—Panama: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


"M Destinations, 1985 
Commodit 1984 1985 : 
M M Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Unwrougntt „ 23 155 641 Japan 40; Mexico 20. 
Semimanufactures. - ---------- 163 302 142 Costa Rica 115; Japan 21. 
Copper: 
Matte and speiss including cement 
opfert Las 111 15 n 18; West Ger- 
many 18. 
Metal including alloys, unwrought . — P 152 152 
Iron and steel: Metal: 
FRU ec i es ee es Ss 4,040 1,771 or Colombia 1,700; Costa Rica 71. 
Steel, primary form 16 NN 
Semimanufactures: Universals, plates, 
sheets _________________- =e 1 SE All to Costa Rica. 
Oxides ae 105 Ecuador 60; Costa Rica 45. 
- Metal including alloys, unwrought .. _ L6 163 TA Costa Rica 125; Ecuador 38. 
ilver: 
Waste and sweepings 
value, thousands TR $136 NA NA. 
Metal including alloys, unwrought 
and partly wrought . troy ounces. . 18,261 C 
Zinc: Metal including alloys, semimanu- 
facturesqQ⁵8 11 4 TR All to Nicaragua. 
Other: Base metals including alloys, scrap 2,856 2,031 1,152 Belpum-uxembourg 152; Ecuador 
INDUSTRIAL MINERALS 
Fertilizer materials: Manufactured, 
potassic ______ value, thousands_ _ 3 84 -- All to Bolivia. 
Sodium compounds, n. e. s.: Sulfate, manu- 
factured - - - - - - -------------— Se 58 -- Costa Rica 40; Ecuador 18. 
Stone, sand and gravel: Dimension stone, 
worked. uu eee es 7 EPE Mainly to Nicaragua. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural E 6,330 6,330 
Petroleum refinery products: 
Lubricants . 
thousand 42-gallon barrels_ _ 3 4 -- Mainly to Costa Rica. 
Unspecified |... - - ------—- do- 204 131 148 Bahamas 326; United Kingdom 202. 
NA Not available. 


Table prepared by H. D. Willis. 


Table 11.—Panama: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity 1984 1985 
oo Other (principal) 
METALS — 
Aluminum: 
Oxides and hydroxidees zu 509 7 Italy 2; unspecified 500. 
Metal including alloys: 
Unwrou ght 934 1.308 844 Saudi Arabia 267; West Germany 90. 
Semimanufactures 983 1.098 418 Brazil 286; Costa Rica 132. 
Cobalt: Oxides and hydroxides 
value, thousands. _ us $3 aia All from West Germany. 
Copper: ! 
Matte and speiss including cement 
copper ----------------- S 18 NA NA. 
Metal including alloys: 
Unwrought. ... ......... — 6 1 Netherlands 3; Chile 2. 
Semimanufactures. _ 678 725 173 Chile 387; Belgium-Luxembourg 60. 


Iron and steel: Metal: 


za 4,938 100 France 2,512; Spain 2,000. 
Pig iron, cast iron, related mate- 
FF! 0 ͤ m AET 


a 8,095 3,521 Venezuela 4,000; Netherlands 500. 
Ferromanganese ____________ — - 3 3 
Steel, primary forms 10,288 13,511 3,044 Venezuela 7,996; Costa Rica 1,325. 
See footnotes at end of table. 
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Table 11.—Panama: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1985 
Commodity 1984 1985 
oe Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
. ote 12,087 12,909 631 Brazil 2,417; Belgium-Luxembourg 
1,782; Re yublic of Korea 1,298. 
Universals, plates, sheets __ _ _ _ 83,201 83,060 873 Japan 15, 174; France 5,496; Republic 
of Korea 3, 949. 
Hoop and stridsd 670 687 25 Japan 315; Republic of Korea 59. 
Rails and accessories ENS 126 114 Costa Rica 1 ayi 
Wire cuu mwm‚ CHAM 7,175 3,730 208 Brazil 1 1436; | Republic lic d Korea 755; 
| United King 
Tubes, pipes, fittings - ------- 9,155 3,960 654 France 1,019; Costa Ries 1,014; Re. 
public of Korea 880. 
Castings and forgings, rougg P 23 3 Costa Rica 20. 
Oxides .... ~~ ee ES 19 EE Mexico 14; unspecified 5. 
Metal including alloys: 
Unwrou ght Ja 187 72 Costa Rica 115. 
Semimanufactures n 22 6 West Germany 11; Denmark 5. 
" Manganese: Oxides _..._-_ -._~__ M 1 1 
Nickel: "Metal including alloys: 
Unwrought -______.-------- S 2 NA NA. 
Semimanufactures. .. Lx 2 (3) NA. 
Rare-earth metals including alloys, all 
. AAA ee TT 8 1 Netherlands 2. 
Silver: 
Waste and sweepings 
value, thousands E $12 -- Guatemala $8; unspecified $4. 
Mea s 3 unwrought 
and pariy SESEO oO. $489 $1,394 $367 Colombia $523; Guatemala $75. 
n Me including a Ms a 
Unwrougnnt ze 15 (3) Canada 10; Bolivia 1; West Germany 
Semimanufactures e 2 1 West Germany 1. 
Titanium: Oxides. -. -—_- ---------- TE 149 so pers ii France 5; United King- 
om 
Uranium and thorium: Metals including 
j alloys, all forms value, thousands M $31 $11 Italy $5; France $1. 
inc: 
Ore and concentrate do- d $1 — All from West e 
Oxides es unus 53 44 Guatemala 4; Belgium-Luxembourg 
Metal including alloys: 
Unwrought ------------- 399 383 . 99 Peru 237; Canada 40. 
Semimanufactures ... I 18 9 Costa Rica 6; unspecified 3. 
Oxides and hydroxides .. 14 3 United Kingdom 11. 
Ashes and residues = 19 2 ta Rica 12; unspecified 5. 
Base metals including alloys, all forms 49 7 Italy. 35; Spain 2. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: SOMME and polishing 
wheels and stones 119 156 15 1 olf pay 26; Belgium-Luxem- 
uua eu i cU L ae E e 224 fe Mainly from Canada. 
Barite end wi witherite FVV dees 718 ae All from Costa Rica. 
Boron materials: Crude natural borates _ ME 1 1 
c uei 5.229 6.974 92 Costa Rica 2,487; Mexico 2, 447; Re- 
public of Korea 700. 
Chalk. Se eee ee eee es -- Mainly from Costa Rica. 
Clays, crude... 222-2. -- 713 1,014 394 El Salvador 582; Colombia 18. 
Diamond: Industrial stones 
value, thousands oa $3 xu All from Italy. 
Diatomite and other infusorial earth .. .. _ 307 314 246 Mexico 68. 
Feldspar, fluorspar, related materials 865 713 40 Guatemala 580; Canada 93. 
Fertilizer materials: 
Crude, n. es e: 82 um All from Guatemala. 
Manufactured: 
Ammonia- -------------- 157 25 20 West 1 
Nitrogenouns ...-— 24,693 20,067 4,066 Trinidad and Tobago 4,931; 
Czechoslovakia 2, 950. 
Phosph ati 2.978 7.614 1,363 Netherlands 249; Costa Rica 1. 
Potassic. - - - -~ ---------- ; 6,445 4,279 iv Germany 2,016; Netherlands 
Unspecified and mixed 16,147 22,705 3,580 oe 8,534; West Germany 
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Table 11.—Panama: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1985 
Commodity 1984 1985 
oo Other (principal) 
INDUSTRIAL MINERALS —Continued 
Gypsum and plaster 
value, thousands $373 $148 $76 Jamaica $66; Denmark $3. 
8 Mv UNS is 695 is 85 R^ : 
Magnesium compoun nete. crude ac orway 5. 
Mica: Worked including agglomerated 
splittings |... value, thousands i $4 $3 West Ge me 
Nitrates, crudle -- x 2,492 26 inne. 5 obago 2,444; West Ger- 
Phosphates, erull»e zu 23 ic All from Costa Rica. 
emer: mineral: Iron oxides and hy- 
ides, processed -- — i 5 (3) Mainly from West Germany. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands 38297 3312 $29 United Kingdom $156; Colombia $25. 
Synthetic do— Bis $5 $5 
Salt and brine... 2... 1,294 1,037 426 United Kingdom 194; Canada 190. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 1,941 : 2,116 1,664 West 92800 Bele ; France 143. 
Sulfate, manufacture 3,075 3,847 26 MEER Si 3,500; lgium-Luxembourg 
Stone, sand and gravel: 
nsion stone: 
Crude and partly worked 905 498 17 Italy 431; Canada 40. 
Worked .———— lc 211 653 65 Italy 236; Spain 102; Mexico 71. 
Gravel and crushed rock za 57 50 Mexico 7. 
Limestone other than dimension c 1,186 -- All from Costa Rica. 
rtz an quas F Pec T 4 ed 3. 
Ea d other metal-bearing .... 3,568 7,679 7,606 Netherlands 52; Mexico 7. 
u 8 
Elemental 
Crude n native and by- 
prot To PR ee m 21 12 Colombia 8; West Germany 1. 
Colloidal precipitated, sublimed . zi 15 3 West Germany 10; Italy 2. 
Sulfuric acid 1.537 T 
Talc, steatite, soapstone, pyrophyllite .. . ES 203 203 
MINERAL FUELS AND RELATED 
MATERIALS 
5 and bitumen, natural 2 35 17 France 18. 
Coal: All grades excluding briquets _ _ _ _ 8,726 8,288 19 Colombia 8,269. 
Coke and semicckaaea ees 46 42 West Germany 4. 
Petroleum: 
Crude thousand 42-gallon barrels. _ 10,317 8,988 49 MAD oS Ecuador 3,154; Vene- 
zuela 2,4 
Refinery products: 
Liquefied petroleum gas 
do_ _ __ 434 494 258 Nepean Antilles 177; Venezuela 
Gasoline do- 1.163 794 50 Venezuela 530; Trinidad and Tobago 
131; Netherlands Antilles 71. 
Mineral jelly and wax do 8 13 3 Japan 10. 
Kerosene and jet fuel_ _ do- 8 58 10 Netherlands Antilles 19; Venezuela 
Lubricants?s s do- ___ 15 9 8 NA. 
Residual fuel oil do____ 41 2 1 Netherlands Antilles 1. 
NA Not available. 
Table prepared by H. D. Willis. 
2Less than 1/2 unit. 


Includes synthetic stones. 
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BANGLADESH! 


Natural gas was Bangladesh's only sig- 
nificant exploited mineral. A few other 
minerals or mineral-based commodities 
were produced for local consumption. The 
most valuable were nitrogen fertilizer, salt, 
cement, and clay for brick. The most im- 
portant mineral industry development of 
1987 was the start of modest production of 
crude oil, the first discovered and produced 
in the country. 


PRODUCTION AND TRADE 


Production of natural gas from the na- 
tion's huge reserves continued to increase 
but was limited by the lack of residential 
and industrial demand. Gas reserves of 7 
trillion to 16 trillion cubic feet were suffi- 
cient for far more production than the 
country could efficiently utilize for many 
years. The country's consumption-to-re- 
serves ratio was one of the lowest of the 
developing nations. Mineral exports have 
been insignificant, comprising a small 
amount of nitrogen fertilizer. Nitrogenous 


fertilizer exports could become important 
when planned new capacity comes on- 
stream. Mineral imports were dominated by 
crude petroleum. 


COMMODITY REVIEW 


Industrial Minerals.—Fertilizer Mate- 
rials.—Chittagong Urea Fertilizer Ltd. be- 
gan commercial production at its new plant 
late in the year. The plant was constructed 
by Toyo Engineering Corp. of Japan and has 
a capacity of 330,000 tons per year of 
ammonia and 561,000 tons per year of urea 
(258,000 tons nitrogen content). Completion 
of the Chittagong plant brings Bangladesh’s 
capacity to 1.6 million tons of urea per year 
from five natural-gas-based plants. 

At yearend, Bangladesh began modest 
exports of bagged urea to Sri Lanka and 
East Africa. The shipments were part of a 
90,000-ton commitment to local and interna- 
tional trading companies. 

Two additional 561,000-ton-per-year urea 


1081 


1082 


plants were in the planning stage, Karnap- 
huli Fertilizer Co. Ltd. at Chittagong and 
Jamuna Urea Fertilizer Ltd. at Jagannath- 
ganj, Jamalpur.’ 

Limestone.—The United Nations Devel- 
opment Program and the Asian Develop- 
ment Bank are planning a comprehensive 
survey of the country’s limestone resources 
to establish enough new reserves to justify 
an increase in cement production capacity. 
Exploratory drilling will be conducted at 
four or five of the most promising sites in 
Sylhet and Sunamganj Districts. If enough 
cement quality limestone is confirmed, the 
Chhatak Cement Co. Ltd. and Surma Ce- 
ment Co. plants would be expanded in the 
early 1990's. 

Salt.—Bangladesh Government officials 
reportedly stopped importing salt because 
the nation became self-sufficient for the 
first time in 1986. Salt production was 
150,000 tons higher than domestic demand 
in 1987. All salt was produced from sea- 
water evaporation ponds. 

Mineral Fuels.—Coal.—The Bangladesh 
Government continued planning the devel- 
opment of coal deposits discovered in 1985 
in the Dinajpur and Rangpur Districts of 
the energy-poor northwest. A development 
proposal by The Broken Hill Pty. Co. Ltd. 
of Australia was being studied. The Govern- 
ment favored a production sharing agree- 
ment for the $500 million project, with the 
consortium responsible for all expenses. A 
considerable effort will still be necessary to 
delineate the reserves and engineering 
parameters. The coal would be used for 
electric power generation and by the brick 
industry. 

Petroleum.—After the December 1986 oil 
discovery in the Haripur Gasfield of the 
Surma Basin by the Bangladesh Oil, Gas, 
and Mineral Corp. (BOGMC) the well was 
put into immediate production. The 300 to 
400 barrels per day of waxy, low-sulfur 
crude was carried 20 kilometers by truck to 
Sylhet then 300 kilometers by rail to the 
refinery at Chittagong. To develop the field 
as rapidly as possible, Bangladesh Ministry 
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of Energy officials signed a 25-year oil 
production sharing agreement with Scimi- 
tar Oil Ltd. in December. Under terms of 
the agreement Scimitar Oil was granted 
exclusive exploration and development 
rights in the Surma Basin. A minimum of 
three wells must be drilled during 1988-89. 
Scimitar Oil was allowed a 3- to 4-year cost 
recovery period at 40% of production for the 
first year and decreasing levels thereafter. 
After that, Scimitar Oil’s share of produc- 
tion would decrease proportionally as pro- 
duction rises. At the maximum extraction 
rate, the Bangladesh Government would 
receive 90% of production. Scimitar Oil was 
solely responsible for the capital investment 
cost but may withdraw from the agreement 
without compensation if it determined 
there is insufficient oil. 

In September, BOGMC reported a second 
oil discovery in the Surma Basin at 
Fenchuganj well No. 2. Oil was struck at a 
depth of 3,068 meters, below known natural 
gas horizons. The well tested 1,200 barrels 
per day of 17.2° API high wax, low-sulfur 
crude. Additional testing was under way to 
determine if the discovery was commercial- 
ly exploitable.‘ 

Oil from these fields should reduce 
Bangladesh’s crude oil and refined prod- 
uct’s import cost, which has been as much 
as $300 million annually. 

The Bangladesh Shell Petroleum Devel- 
opment Co. was to begin its first drilling in 
Bangladesh early in 1988. This comes after 
8 years of geophysical work interrupted by 
tribal hostilities. One well will be drilled 
near Shalbanhat, 10 kilometers from the 
Indian border and the second is planned for 
the Sitapahar area in the Chittagong Hills. 
Shell had been the only foreign oil operator 
working in Bangladesh before the Scimitar 
Oil negotiations. 

The Government hoped to conclude addi- 
tional oil exploration agreements following 
preparation of promotional packages by a 
consultant under a World Bank funded 
hydrocarbon habitat study. The promotion- 
al packages were nearly ready at yearend. 
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Table 1.—Other Areas of the Far East and South Asia: 


Production of mineral commodities! 


(Metric tons unless otherwise specified) 
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Area and commodity 1983 1984 1985 1986P 1987* 
BANGLADESH? 

Cement, hydraulic? _..._______________ 306,688 212,619 240,176 *292,000 810,000 

Clays: Kaolinœ᷑ „ 2.269 2,013 4,178 2,695 412,272 

Gas, natural, marketed? 5 million cubic feet 70,133 80,257 90,958 101,138 *185,165 

Iron and steel: Metal:* 

Steel, crude (ingot only). )))): 47,401 78,887 101,419 95,514 *82,081 

Steel products 54,552 100,741 126,582 111,598 *129,986 

N parks i N content of ammonia and ammonium 

US EA pier ao ee pee E ele te Se 178,695 352,888 358,480 390,515 *485,900 

Petroleum refinery products 

thousand 42-gallon barrels. - 7,168 7,958 7,357 7,405 7,610 
Salt, marinednd᷑sss 243,091 671,832 489,000 *500,000 416,000 
Stone: Limestone, industrial 82,101 24,564 40,392 22,082 *41,660 
BRUNEI? 

Gas, natural in 
Gross million cubic feet. 852,000 *330,000 *330,000 *320,000 825,000 
Marketed _______.__.___-_-- do— 315,000 300, 000 307,645 284,565 800,000 

Natural gas liquids:* 7 
Condensate .. . thousand 42-gallon barrels. _ 5,910 5,460 5,500 5,400 5,500 
Natural gasoline... ......-.- do- 305 280 800 290 800 
Liqu petroleum gas do— 125 115 110 100 100 

Total 2 sew ok oe oe do. ... 6,340 5,855 5,910 5,790 5,900 

Petroleum: 
rr. A eee do- 63,876 58,560 54,300 59,860 56,000 
Refinery = 

Gasoline do... 553 605 600 *600 650 
Distillate fuel oil |... do... 858 895 400 *400 450 
Residual fuel oli! do... 7 8 8 *10 10 

Other including refinery fuel and losses 
do__ 250 212 300 *300 850 
„ do— __ 1,168 1,280 1,308 *1,310 1,460 

CAMBODIA® ? 
Ball icc noche ĩ˙Ü¹ LA LL DLE. 40,000 40,000 40,000 40,000 40,000 
CHRISTMAS ISLAND? 

Phosphate rock, marketable: 

Gross weight |... thousand tons 1,094 1,259 1,187 880 4842 

POs content ~ -------------—- do 885 443 418 310 *296 

HONG KONG? 

Cement, hydraulic! do— 1.717 1.847 1,835 2,236 2,200 

Cla | 
Kaolin ERE EE AEE RC BA A TEA E ENEE E 834 70 9,602 850 MOT 
0)0CCö;öèéd 8 51,272 92,298 82,446 68,737 494,504 

f - - - -- -- eee --- -- —— 5,215 23,101 26,777 35,208 422,853 

Iron and steel: Metal: Steel, crude" |... 120,000 mier 9110 Lect 120,000 

NORTH KOREA“ ? 

Aluminum metal ingot, primar 10,000 10,000 10,000 10,000 10,000 

Cadmium metal, smelte rr 100 100 100 100 100 

Cement, hydraulic thousand tons 8,000 8,000 8,000 8,000 9,000 

Coal: Facil ome ea aW 88 000 86,000 86,000 770,000 70,000 

Con JJ.;;;ĩö;õ—w9iir a eR PEDIR do... 8,000 ,000 8,000 ; ,000 

r: 

+ ane output, Cu content 15,000 15,000 15,000 15,000 15,000 
Smelter, primary and secondary - 18,000 18,000 18,000 18,000 18,000 
Refined, primary and secondary- - — — — — — 22,000 ,000 22,000 ,000 ,000 

Fluorspear. . cec oce coc 40,000 40,000 40,000 40,000 40,000 

Gold, mine output, Au content troy ounces. _ 160,000 160,000 160,000 160,000 160,000 

Graphite prO Pe Mo rM ,000 25,000 ,000 25,000 ,000 

Iron and steel: 

Iron ore and concentrate, marketable: 

Gross weight _______ thousand tons 8,000 8,000 8,000 78,500 8,500 

" e content occu 8,200 3,200 8,200 73,400 8,400 

e 
is io A ike tad teed 7 irn arau 5,500 5,750 5,150 5,750 5,800 
erroallo , furnace t uns 1 
d MONS do... 120 120 120 120 120 
Steel, crude _._________-_ do. 6,100 6,500 6,500 14,500 4,500 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Area and commodity 1983 1984 1985 1986P 1987° 
NORTH KOREA? ? —Continued 

Lead: 

Mine output, Pb content 75,000 110,000 110,000 110,000 110,000 
Metal, primary and secondary. ........-- 60,000 95,000 ,000 5,000 ,000 

Magnesite, crude__________ thousand tons 1,900 1,900 1,900 1,900 1,500 

Nitrogen: N content of ammon ia do— 450 450 450 450 450 

Phosphate rock ~~~ ~~~ ~~ -2----- 500,000 500,000 500,000 500,000 500,000 

Salt, all )))). S 570,000 570,000 570,000 570,000 570,000 

Silver, mine output, Ag content 

thousand troy ounces. _ 1,600 1,600 1,600 1,600 1,600 

ne lei thousand tons 230 230 230 230 230 

Talc, soapstone, pyrophyllite 170,000 170,000 170,000 170,000 170,000 

N mine output, W content 500 000 000 „000 000 

inc: 
Mine output, Zn content 140, 000 140, 000 180,000 180,000 225,000 
Metal, primary 120,000 120,000 180,000 180,000 210,000 
LAOS® 2 

Cement (from imported clinker). - 2 e" 42,500 4,000 4,500 

Gypsum__________________________ 70,000 482,000 110,000 130,000 70,000 

/h A 10, 000 48,000 10,000 80,000 13,000 

Tin, mine output, Sn content 359 430 4540 550 450 

MONGOLIA? 

Cement, hydraulic. |... thousand tons 165 141 151 *200 200 
Anthracite and bituminous . do- 408 458 480 2500 500 
Lignite and broõẽwrim do- 4,566 4,973 6,038 *6,200 6,300 

ff tue etre do... 4,974 5,431 6,518 €6,700 6,800 

Copper, mine output, Cu content:: 104,000 €118,000 €128,000 €136,000 136,000 

Fluorspar, all grades thousand tons 708 747 787 $790 800 

e, ß e do- 32 32 32 32 32 

Lime, hydrated and quicklime __ __ do... 93 95 95 95 95 

Molybdenum, mine output, Mo content 960 1,000 1,000 1.100 1,100 

Petroleum refinery products 
Kerosene |... thousand 42-gallon barrels. . 23 23 23 23 23 
Residual fuel oil |... do— 20 20 20 20 20 

SU cedo i 16,000 16,000 16,000 16,000 16,000 

Tin, mine output, Sn content... 1,000 1,000 1,000 1,000 1,000 

Tungsten, mine output, W content 1,500 1,500 1,500 1,500 1,500 

NEPAL® 

Cement, hydraulic. __________________~_ 45,587 39,225 31,479 92,853 *151,681 

Clays for cement manufacture e2 000 2,000 4,242 6,798 10,000 

Coal: Lignite __________~_____ 222 cor 8,244 7,595 6,808 4,536 45,081 

oppere ore: 

Will 11 e9 6 e6 6 
Menne cs 4 e3 2 e2 42 

Gem stones 
Garnet_ --------------—- kilograms. — €23,000 920,000 21,300 925,000 25,000 
Tourmalin e do... 210 912 60 250 50 

Lime, agricultural!v lll €10,000 7,000 7,000 584 500 

Magnesite, crude... LLL scs 15,016 14,603 19,851 63,190 438,388 

r 6 100 1,500 97,000 1 

Stone: 

Limestonue!m 50,422 *45,000 55,953 174,798 *334,210 
Marble: 
CHhIDB oio nenas A cU ee Ed 482 609 100 700 411, 644 
CF square meters 3,208 93,000 1,641 10,442 415,847 
Craggy_________________ do- 3.530 108 691 3,590 76,168 
QC ³Ü m a a as 15,263 7,595 6,015 97,000 43,539 
SINGAPORE? | 

Cement, hydraulic, thousand tons 3,153 2,821 1,992 1,805 41,527 

Iron and steel: Metal: Steel, crudes _ _ _ do- 350 350 350 350 350 

Petroleum refinery produce 
Gasoline thousand 42-gallon barrels _ 19,738 17,731 €18,000 €18,000 19,000 
ll ee Eus 8 30,690 43,578 *44,000 €44,000 44,000 
Kerosereen eee do- 31,377 14,338 *14,000 *13,000 13,000 
Distillate fuel oil do___ 88,258 16,677 €77,000 €75,000 72,000 
Residual fuel oil |... do- 81,906 87,418 €87,000 *85,000 82,000 
LubricantT!—— do- 9,852 3,959 $4,000 4,000 4,000 
(9,2, 1. 252 Fea oe et do____ 41,663 45,560 *46,000 945,000 45,000 
Refinery fuel and losses do- 8,536 4,024 94.000 *3,000 ,000 

Total: au % 2 te t ed do... . 306,020 293,285 *294,000 e287, 000 282, 000 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Area and commodity 1983 1984 1985 1986P 1987* 
SINGAPORE? —Continued 
Stone: Granite, broken 
! thousand cubic meters 1,569 1,422 6,743 5,565 47,819 
Sulfur, byproduct of petroleum 3,666 5,557 €6,000 €5,000 5,000 
SRI LANKA 
Cement, hydraulic thousand tons *506 500 600 600 600 
Bau Cy eo clie 8 11,980 16,500 23,825 20,470 420,210 
Kaolih Og a e LIE 7,976 11,100 5,405 6,260 *6,869 
Brick and tile clay 60,000 70,000 70,000 *40,000 60,000 
Clays for cement manufacture 51,931 *50,000 39,123 36,322 423,211 
Feldspar, crude and ground -———---------- : 5,200 9,789 1,210 41,442 
Gem stones, precious and semiprecious, other 
than diamond ________ value, thousands $39,814 $20,569 *$20,000 $23,304 *$13,196 
Graphite, all OO et ae Beak ETT 5,528 5,623 7,418 7,453 9,400 
Iron and steel: Metal: Semimanufactures _ _ _ _ _ _ 24,646 15,990 9,310 10,872 *33,508 
Mica, scrap? connue ĩ¼ 171 200 200 200 200 
Nitrogen: N content of ammonia? *62,100 10,000 30,000 E i 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- *806 1,100 1,100 1,100 1,100 
et!!! ee do— 4517 700 700 700 700 
Kerosennee do— 41,047 1,400 1,400 1,400 1,400 
Distillate fuel oil |... do— 43,703 5,000 5,000 5,000 5,000 
Residual fuel olli do- 43,235 4,350 4,350 4,500 4,500 
ß te do- 41,252 1,650 1,650 1,500 1,500 
Refinery fuel and losses do... 600 800 800 800 800 
ME PCI RE ee ee tae do- 11,160 15,000 15,000 15,000 15,000 
Phosphate rockkk *16,000 18,685 *14,000 14,977 i 
Rare-earth metals: Monazite concentrate, gross 
weight! o s e eL LL 300 4147 200 200 200 
S ————À— A Sg cee 129,222 107,000 16,858 104,278 *115,274 
tone 
Limestone_______.____ thousand tons 947 *1,000 *1,000 649 42,044 
Quartz, massive ______________.____ 764 1,100 1,566 1,090 *1,090 
Titanium concentrate, gross weight: 
Ilmenite .— ²˙ ꝛÜ˙h²ſꝙ eI Dus 81,778 102,048 114,854 129,907 *128,500 
lil. ee 8,093 6,467 8,558 8,443 7,200 
Zirconium: Zircon concentrate, gross weight _ _ _ _ 5,721 3,708 4,061 *4,000 4,000 
VIETNAM" 
Bauxite: Gross weight" B CREME EN ROS 8,000 5,000 6,000 6,000 6,000 
Cement, hydraulic thousand tons 4928 1,100 1,300 1,540 1,512 
Chromium: Chromite? e 16,000 16,000 15,000 15,000 15,000 
Clays: Kaolin“ ___._._._._...-------~- ; ,000 ; 1,000 j 
Coal: Anthracite... ---- thousand tons 6,019 5,840 6,200 6,007 *6,500 
JJ) ssi Rd t. 25,000 25,000 25,000 25,000 25,000 
Iron and steel: Metal:* 
Steel, ingo thousand tons 100 100 110 110 110 
Steel, rolled m PU TRE 3 40 40 50 50 
Nitrogen: N content of ammonia aan (8) (9) (9) (3) (3) 
Petroleum: Crude“ thousand 42-gallon barrels. v d E 200 600 
Phosphate rock: 
Gross weight _________- thousand tons 200 200 *516 530 800 
POs content |... ~~ L2 cL do— — 66 66 170 175 105 
EERIE See ee e SOT MM eR E do— 890 2800 379 450 229 
Tin:* 
Mine output, Sn content 550 500 600 650 680 
Metal, smelter ____.__-__-__-.----- 520 475 570 620 645 
Zinc: 
Mine output, Zn content᷑t ! 7,000 7,000 5,000 5,000 5,000 
etal, smelter, primar 6,000 6,000 4,200 4,200 4,200 


*Estimated. Preliminary. ‘Revised. 

1Table includes data available through Aug. 24, 1988. 

3In addition to the commodities listed, other crude construction materials such as sand and gravel and other varieties 
of stone presumably are produced, but available information is inadequate to make reliable estimates of output levels. 

Data are for year ending June 30 of that stated. 

*Reported figure. 

Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 

Data are for the Nepalese fiscal year ending mid-July of that stated. 

"In addition to the commodities listed, iron ore was mined in the past and pig iron was produced at industrial facilities, 
but the status of these industries under prevailing conditions is not sufficiently clear to allow formulation of reliable 
estimates of output levels. Similarly, data on output of crude construction materials and natural gas are not available, 
and no basis is available to make reliable estimates of output levels. 

5Nitrogen (N content of ammonia) production capacity of the country's only known plant is 54,000 tons per year; it is 
not known at what output level the plant is operating. 
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BRUNEI 


Brunei’s oil-rich history dates from the 
turn of this century. Bruneians had long 
been using oil seeps to obtain fuel for lamps, 
and in 1899, the first well was drilled near 
the capital in an area of oil seeps. The well 
was unsuccessful but a number of compa- 
nies continued to explore for oil until 1918. 
By that time, only Anglo-Saxon Petroleum 
Co., a subsidiary of Royal Dutch Petroleum 
Co. of the Netherlands, remained. The pres- 
ent Royal Dutch subsidiary is incorporated 
in Brunei as Brunei Shell Petroleum Co. 
Ltd. Brunei Shell’s continuing exploration 
work finally paid off with the discovery of 
the giant Seria Oilfield in 1929. Brunei 
became an oil exporter in 1932. Seria Oil- 
field production, which peaked at 115,000 
barrels per day in 1956, passed the 1-billion- 
barrel mark in 1982. It continued to produce 
at yearend at 30,000 barrels per day. 

The petroleum sector dominated the na- 
tion’s economy, and the sector in turn was 
dominated by Brunei Shell, the only oper- 
ating oil company in Brunei through 1986. 
Brunei Shell held the most extensive oil 
concessions but three other companies have 
exploration rights. These are Sunray Oil Co. 
(a subsidiary of Mobil Oil Corp. of the 
United States), Woods Petroleum Corp. of 
the United States, and Jasra Petroleum 
Sdn. Bhd. (Jaspet), of Brunei which formed 
a joint venture at yearend 1986 with Elf 
Aquitaine Offshore BV Asia, a subsidiary of 
Société Nationale Elf Aquitaine S.A. (Elf) of 
France. 

Petroleum’s contribution to the economy 
has declined somewhat in recent years be- 
cause of the planned reduction in crude oil 
output and lower world oil and gas prices. 
In 1980, 88% of the gross domestic preduct 
(GDP) in 1980 prices was attributed to oil 
and gas. By 1985, the figure dropped to 65%, 
still dominating the economy. 

The petroleum industry element of the 
GDP actually understates its domination in 
Brunei. The Government, the largest em- 
ployer, relied almost entirely on petroleum 
income to pay its expenses. Much of the 
construction sector depended on contracts 
from Brunei Shell for petroleum-related 
work such as housing for petroleum work- 
ers and other infrastructure for producing, 
and transporting oil and gas. Many of the 
service sector merchants relied on oil oper- 
ations for sales of tools, equipment, and 


parts.* 

Electric power demand had been increas- 
ing steadily since 1974, when 211 million 
kilowatt-hours were supplied by an in- 
stalled capacity of 81,000 kilowatts. By 1985, 
demand had risen to 906 million kilowatt- 
hours while the generating capacity was 
268,000 kilowatts. Early in 1987, the Gov- 
ernment inaugurated a cogeneration plant 
at Lumut with seven 21-megawatt gas tur- 
bine generators, each coupled to a waste- 
heat boiler for steam generation for the 
adjacent Brunei liquefied natural gas (LNG) 
plant. The $148 million powerplant’ was a 
joint venture between the Government's 
Brunei Directorate of Electric Services and 
two of Brunei Shell's operating companies. 
The new plant is to supply the anticipated 
electricity needs of the country through the 
end of the century. 

Petroleum production and trade have 
been intimately related in the Brunei econ- 
omy because of the high percentage of 
production that is exported. Since 1981, 
99% of Brunei's foreign-exchange earnings 
came from exports of oil and LNG. The 
value of petroleum exports has varied ow- 
ing to world prices, mainly, and production 
levels. Exports of refined petroleum prod- 
ucts reached a low in 1984 at $17 million 
and a peak of $275 million in 1980. The 
value of LNG varied from a low of $534 
million in 197" to a high of $1,618 million in 
1981 while annual production remained 
nearly constant at 5 million tons during the 
past decade. The biggest earner every year 
has been crude oil. Sales of crude oil varied 
from a low of $1,156 million in 1976 to a 
high of $2,090 million in 1980. Since 1980, 
the value has declined steadily as a result of 
a Government-planned gradual reduction of 
output to conserve its petroleum. 

Brunei Shell planned to drill two explora- 
tion wells during 1987 and Jaspet-Elf plan- 
ned to begin drilling an offshore explorato- 
ry hole in November and another during 
1988. An onshore well, started in 1986, was 
drilled near Jerudong and completed early 
in 1987. The well was believed to have 
produced a noncommercial amount of gas in 
a very complex geologic structure. 

Seismic surveying continued both on- 
shore and offshore. Onshore, 40 line-kilo- 
meters were completed in the Lahi and 
Jerudong areas. Offshore, 445  line- 
kilometers were surveyed west of the Cham- 
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pion Field, 71 line-kilometers in the Magpie 
Field, and 750 line-kilometers in the area 
between the Southwest Ampa and Magpie 
Fields. 

Subject to Government of Brunei approv- 
al, a new company, Union Texas Brunei 
Ltd. was to have been formed in 1987 by 
Union Texas Petroleum Co. of Houston, 
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Texas, to explore, reportedly, a 971-square- 
kilometer oil-and-gas concession. Union 
Texas was working with two partners, 
Woods Petroleum Corp. and OPUBCO In- 
ternational Ltd., the latter a subsidiary of 
Oklahoma Publishing Co. of Oklahoma 
City, Oklahoma.? 


CAMBODIA? 


The Cambodian mineral industry made 
no significant contribution to the economy 
of the country during 1987. Small amounts 
of brick, ceramics, lime, phosphate rock, 
and salt were produced for local consump- 
tion and in some cases provincewide con- 
sumption. À small cement grinding plant of 
a few tons per day capacity was believed to 
be in operation near Kampot using import- 
ed clinker. Colored gem stones had been 
mined in the Pailin area of Battambang 
Province, but because of unstable political 
conditions in the area, officials had discour- 
aged the mining for the last few years. 

There were no known mineral exports 
during the year. The major mineral import 
was a modest amount of petroleum prod- 
ucts. Cement clinker, fertilizer materials, 
and steel semimanufactures were generally 
imported in amounts totalling a few hun- 
dred tons per year. 

The second conference on geological coop- 
eration was held during March by repre- 
sentatives from Cambodia, Laos, and Viet- 
nam. One result of the conference was an 
agreement by the countries to coordinate in 
making a geological map on a scale of 
1:1,000,000 by the end of the year. In addi- 
tion, they will continue a survey of mineral 
deposits at the frontier areas of the three 
countries, to be finished in 1989. 

The industrial sector, never a major part 
of the Cambodian economy, was destroyed 
during the 1970’s. With major assistance 
from the U.S.S.R. and Vietnam, about 60 
establishments were restored.'^ Only a few 


of these were related to minerals. One was a 
reinforced-concrete-products plant with a 
capacity of 2,000 cubic meters per year. The 
Soviet Union assisted with the reconstruc- 
tion of the plant, which will make slabs, 
panels, and beams for the country's rudi- 
mentary construction industry. 

Another plant reportedly restored during 
the year was a small phosphate fertilizer 
factory at Touk Meas in Kampot Province. 
The plant was a grinding and roasting 
facility for locally dug phosphate rock. The 
treatment increased the solubility of the 
phosphate, thereby increasing its effective- 
ness on annual crops, but it did not require 
the high technology and large capital in- 
vestment of a superphosphate plant. 

The only known production of metal dur- 
ing the year was the recovery of scrap from 
the many damaged weapons and war mate- 
riel left from the years of military conflict. 
A small crude smelter melted aluminum, 


brass, and possibly steel scrap to cast into 


pots and utensils for domestic use. 

Under an agreement signed in May, Viet- 
namese officials agreed to help Cambodia in 
the transportation of fuel, to expand a 
6,500-cubic-meter fuel-storage facility near 
Phnom Penh, and to build a small “oil 
refinery."'! Considering that Cambodia has 
no domestic crude oil production, and that 
Vietnam itself has no oil refineries as yet, 
the intent of the aid agreement probably 
was to set up a small used-motor-oil recov- 
ery and cleaning plant for the recycling of 
expensive vehicle lubricants. 


CHRISTMAS ISLAND"? 


Since 1987, Guano-based phosphate rock 
has been the mainstay of the economy of 
the Territory of Christmas Island, an island 
south of Java, Indonesia, in the Indian 
Ocean. The island has been a territory of 
Australia since October 1, 1958. The phos- 
phate operations were owned and operated 
by Phosphate Mining Co. of Christmas Is- 
land, a wholl Australian Government- 
owned firm headquartered in Perth. 


Although the Christmas Island deposit 
has traditionally been one of two principal 
sources of phosphate rock for Australia, the 
Australian Government suspended oper- 
ations at the mine in November following 
intense industrial disputes, low productivity 
levels, and continued deteriorating profit- 
ability during the year. In addition to clo- 
sure, the Government announced that the 
mine's infrastructure would be demolished. 
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The Government also cited the steady ex- 
haustion of high-grade phosphate reserves 
and the drain on the Australian treasury of 
the islanders themselves as reasons for 
closing the mine. The Government had been 
subsidizing housing rents, as well as elec- 
tricity and water for the mine. 

Near yearend, the Union of Christmas 
Island Workers commissioned a consulting 
firm to assess the feasibility of reopening 
the mine through private operation. Howev- 
er, the Government had already announced 
that no further erosion of the island's rain 
forest region, where most of the remaining 
high-grade reserves were e located, would be 
permitted. 
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Table 2.—Christmas Island: Exports of 
phosphate rock, by destination 


(Thousand metric tons) 

Destination 1985 1986 1987 
Australia 499.0 489.9 358.8 
Indonesia a 37.9 18.2 39.7 
Japan 39.4 41.3 15.0 
Korea, esed of- 44.7 22.3 9.3 
Malaysia 230.9 196.2 253.8 
New sland F 326.9 107.1 164.9 
Philippines 2.0 eai. A 

ri Lanka. e 1.1 " 
Taiwan______________ 6.2 3.7 5.4 
e ee on 3 im 
Total lote 1,187.1 880.1 846.9 


Source: Phosphate Rock Statistics 1987, International 


Fertilizer Industry Association Ltd. 


HONG KONG! 


At the end of 1987, there was only one 
mining lease, one mining license, and one 
prospecting license registered with the 
Mines Division of Hong Kong’s Labour De- 
partment. The only extant mining oper- 
ations were those for the extraction of small 
amounts of clays and feldspar. The Mines 
Division also controls the possession, con- 
veyance, storage, manufacture and use of 
explosives in Hong Kong. During the year, 
4,773 tons of explosives was consumed in 
blasting for civil construction projects. In 
addition, transit storage was provided for 
explosives imported from the United States 
and France for use by companies con- 
ducting offshore oil drilling in the South 
China Sea. 

Hong Kong’s economy is virtually trade- 
oriented, importing raw materials for proc- 
essing into finished products for export. 


The domestic industry is based on light 
manufacturing. Textiles and clothing con- 
stitute the largest industry, accounting for 
41% of the value of domestic exports and 
43% of the industrial work force. Elec- 
tronics is the second-largest export earner 
followed by watches and clocks, which dis- 
placed toys as the third-largest export- 
earner. 

The value of total imports in 1987 was 
$50.7 billion; total exports were valued at 
$48.7 billion.“ Hong Kong was the 10th- 
largest trading partner of the United States 
in 1987. Exports to the United States were 
valued at $13.5 billion while U.S. exports to 
Hong Kong totaled $4.1 billion. About 25% 
of the value of Hong Kong’s total trade is 
made up of goods shipped to and received 
from China. 


Table 3.—Hong Kong: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 
METALS 
Aluminum: 
Ore and concentrate 16,566 
Oxides and hydroxides ________~_ 64,161 
Metal including alloys: 
as halt RETE 18,423 
Unwrought _____________ 48,903 
Semimanufactures _________ 46,145 
Arsenic: Oxides and acids 81 
Chromium: Oxides and hydroxides _ _ _ _ 76 
Cobalt: Oxides and hydroxides ___ __ _ _ 29 


See footnotes at end of table. 


Destinations, 1986 


1986 : 
ne Other (principal) 
19,987 -— Taiwan 15,277; Indonesia 2,416; Re- 
public of Korea 2, 

681 — China 632; Philippines 29. 
22,080 —— Japan 20,695; China 622. 
26,085 HS Thailand 9, 9, 535; China 5,173; Taiwan 
29,531 3,007 China 16,728; Taiwan 2,892. 

308 39 China 216; Indonesia 45. 

387 -- West Germany 90; Republic of Korea 


82; North Korea 42. 
Vietnam 10; Taiwan 6; e of 
Korea 6. 
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Table 3.—Hong Kong: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 


Commodit 1985 1986 : 
d e Other (principal) 
METALS —Continued 
uc" 
pud and hydroxides .. 37 150 -- China 144. 
Te CCC Ea 51 72 me. Burma 25; Indonesia 21; China 15. 
Metal i including alloys: 
Scrap -m 24,444 27,947 -— Japan 11,902; Taiwan 7,083; Republic 
of Korea 8, 308. 
Unwrou ght 4,001 1,630 (3) China 670; Republic of Korea 432; 
Taiwan 413. 
Semimanufactures 5,594 9,576 125 China 5,843; Taiwan 1,589; Singapore 
Gold: 
Waste and sweepings 
value, thousands $3,665 $23,919 $491 Switzerland $11,440; West Germany 


$6,464; United Kingdom $3,952. 
Metal including alloys, unwrought 


and partly wrought 
thousand troy ounces... 68 1,542 75 United Kingdom 1,039; 5 
161: West Germany 13 
Iron and di Metal: 
6’‚!!r 319,137 275, 389 322 iden nd 79; Indonesia 69,276; Ja- 
Fig iron, cast iron, related materials 2,156 188 -— Fili 62 China 53; Philippines 18. 
erroalloys: 
Ferromangan eee 500 496 S North Korea 495. 
Ferrosilicon _.__.________ "P 8,483 -- Republic of Korea 1,626; Taiwan 
1,197; Indonesia 292. 
Unspecified . 563 1,662 __ North Korea 822; Netherlands 601; 
Republic of Korea 140. 
Steel, primary forms- - -—- —------— 41,920 24,842 -— China 19,839; Taiwan 4,971. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 834,999 456,109 3 China 421,807; Macau 18,014; Singa- 
pore 7,277. 
Universals, plates, sheets 71,177 187,525 Rugs ui "net Macau 4,087; Taiwan 
Hoop and strip- - - - - - --- -—-— 5,712 14,260 zm China 11,188; Taiwan 1,738; Philip- 
pines 358. 
Rails and accessories 45 231 -- Singapore 117; China 114. 
bj. ERN 9,352 13,732 9 China 12,075; Macau 679. 
Tubes, pipes, fittings _______~_ 41,938 42,906 64 China 39,254; Macau 2,065. 
Castings and forgings, rough g 9 11 — All to Taiwan. 
Oxidé&  — ·⁰¹ A m•mq ILI 33 54 zs Indonesia 30; Pakistan 12; North 
Korea 10. 
Metal including alloys: 
Scra zz 1,883 2,502 dius Taiwan 1,366; China 1,101. 
Unwrought - ------------ 345 435 — China 37 8; Vietnam 50. 
Semimanufactures 56 269 os Philippines 204; China 42. 
Magnesium: Metal e alloys, all 
PFC 44 418 _. China 366. 
3 
Ore and concentrate 120 200 MTS Indonesia 113; Republic of Korea 60. 
Oxidesss ~~ 2L 618 1,213 2 Indonesia 434; Republic of Korea 249; 
Vietnam 144. 
Mercury „„ 76-pound flasks_ — 1,237 2,719 1,190 Indonesia 825; Australia 454. 
ickel: 
Oxides and hydroxides 244 162 -- Taiwan 147; Republic of Korea 7. 
Metal including alloys: 
DOTAD 02 ee 88 118 387 ee Japan 358. 
Unwrought t. 3,242 4,865 -- Taiwan 3,131; North Korea 637; Re- 
public of Korea 481. 
Semimanufactures 1,081 376 cs Taiwan un ; Republic of Korea 121; 
ina 
Platinum-group metals: 
Waste and sweepings 
value, thousands $451 $4,168 $1,935 United 1 $1,051; West Ger- 
many 
Metals including alloys, unwrought 
and partly wrought 
troy ounces. — 26,645 19,905 2,577 United Kingdom 7,249; Japan 3,595; 
China 2,837. 
Silver: 
Waste and sweepings 
value, thousands $71,890 $22,641 2z France $11,133; United Kingdom 


$8,473; West Germany $3,024. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. - 611 1,284 -- Japan 586; Thailand 270; China 183. 


See footnotes at end of table. 
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Table 3.—Hong Kong: Exports and reexports of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Commodit 1985 1986 j 
á Daneg Other (principal) 
METALS —Continued 
Tin: 
Ore and concentrate 4,768 3,709 191 Singapore 864; Malaysia 647; Repub- 
lie of Korea 602. 
Metal including alloys: 
S ˙·¹—wm A Lo ere LE 90 24 13 United dom 10. 
Unwrought_ __ __________~_ 5,570 1,943 211 Japan 827% aiwan 349. 
Semimanufactures 648 747 — Tavan 303; China 167; Singapore 
1 Oxides 2 --— 2,143 2,840 136 China 829; India 662; Vietnam 245. 
ngsten: 
Ore and concentrate 1,717 2,013 — U.S.S.R. 1,415; North Korea 408; 
Netherlands 145. 
Metal including alloys, all forms ..... 2 5 m Netherlands 3; China 2. 
Uranium and/or thorium: Oxides and 
" other compounds kilograms. _ 4,940 8,081 = Republic of Korea 6,000; China 2,000. 
inc: 
UT!!! i tS 393 835 os W 528; Indonesia 191: China 
Blue powder 172 51 a All to China. 
Metal including alloys: 
Scrap ---------------—— 78 33 z Do. 
Unwrought ------------— 4,496 31,245 3,147 Republic of Korea 9,850; China 8,089; 
Macau 3,555. 
Ok Semimanufactures |. 86 .223 EM China 179; Indonesia 39. 
er: 
Ores and concentrates... -—- ------—- 8,210 9,389 927 Republic of Korea 4,376; China 1,802; 
aiwan 1,279. 
Ashes and residues 10 473 x Taiwan 216; China 166; India 46. 
Base metals including alloys, all forms 6,537 5,495 605 9 2,044; China 809; Japan 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
N Corundum, emery, pumice, 
JJC Ä SR sey, 1,409 2,773 ps Indonesia 700; China 667; Macau 467. 
Artificial: 
Corundumnnmn _ 9,011 18,117 734 Taiwan 7,547; Republic of Korea 
6,621; Japan 2, 
Siliconcarbide.. |... 1,210 1,919 55 Taiwan 701; Republic of Korea 600; 
Japan 439. 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $87 $592 i . $400; China 
Grinding and polishing wheels and 
stones 3,099 3,213 144 Indonesia 2,112; China 312. 
Asbestos, crude________________ 155 21 es Republic of Korea 16; Indonesia 5. 
Barite and witherite 16 120 Sx All to Republic of Korea. 
Boron materials: Oxides and acids 306 312 TM Republic of South Africa 145; Repub- 
lic of Korea 85; North Korea 79. 
Bromine and fluorine _—---------- zs 22 EM All to North Korea. 
Cement! 738,876 901,687 ae China 534,143; Macau 364,716. 
Clays, cru lle 97,898 120,431 a Taiwan 94,855; Republic of Korea 
18,696; Indonesia 2,338. 
Diamond: 
Gem, not set or strung - carats_ _ 540,141 500,091 132,133 ie 147,188; Israel 
Industrial stones do____ 157,507 357,939 8 China 128,562; Netherlands 110, 122. 
Diatomite and other infusorial earth __ _ 254 442 Er China 417: India 15. 
Feldspar, fluorspar, related materials 38,571 50,555 aro Taiwan 41 ,985; Indonesia 7,180; Re- 
public of Korea 890. 
Fertilizer materials: 
Crude, n. ess 393 800 "T pana 642; United Arab Emirates 
Manufactured: 
Ammonia 12 47 "e All to China. 
Nitrogenouss _ 51,079 2,448 e China 2,354. 
Potassic -------------——- 1,904 EN 
Unspecified and mixed... 1,574 6,488 6 China 5,490; Malaysia 830. 
Graphite, natural |... 508 3,036 -- Republic eels 2,508; France 200; 
aiwan 
Gypsum and plaster ... 7,307 4,709 1 cen dt 8,510; Indonesia 565; China 
Todi o ͤ ͤ6ũd n e ie E 910 2 gee Mainly to North Korea. 
Lime i a ts ee Pate 114 47 TEN All to China. 


See footnotes at end of table. 


Destinations, 1986 
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Table 3.—Hong Kong: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1985 


1986 


Destinations, 1986 


Commodit : 
d uud Other (principal) 
INDUSTRIAL MINERALS —Continued 
esium compounds: 
esite, crude... - -- ------— 15,444 28,167 -—- Taiwan 20,740; Indonesia 6,368; Re- 
public of Korea 1 ,001. 
Oxides and hydroxides 12 1,311 A Awan a ^ Republic of Korea 438; 
ina 
5 amber, jet _ kilogram 57 a= 
Crude including splittings and waste 8 6 _. Taiwan 3; Republic of South Africa 2. 
Worked including agglomerated split- 
SEEN Bat i ole yA as eee 83 83 -—- China 69; Republic of South Africa 4. 
Pigments, mineral 
atural, cerubde 517 970 m Indonesia 788; 18 57: Ja 52. 
Iron oxides a and hydroxides, processed 2,138 3,037 en eee 1, 154; China 663; United 
om 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands $78,806 $106,218 $25,364 Japan $44,114; China rg 198. 
Synthetic ... "TN $659 $705 2216 China $120; France $108 
Salt and brine. - - --- ----------—- 1,039 947 -- China 666; Papua New Guinea 84; 
Thailand 82. 
Sodium compounds, n.e.s 
Carbonate, natural nd manufactured 585,296 878,118 EM China 377,713. 
Sulfate, natural and manufactured 5,866 12,729 _. Indonesia 7,457; Vietnam 3,124; Re- 
public of Korea 871. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 4,418 6,380 95 Taiwan 4,824; Indonesia 451. 
Workedd!!!”l.l. __ 11,366 10,989 185 507; Macau 545; Malaysia 
Dolomite, c ahead td "m 86 36 — All to China. 
Gravel and n 5 4,842 1,418 EN China 916; Taiwan 374. 
Limestone other than d ie mS 19,284 1,261 T All to China. 
and quartzite 1,491 ,188 AO ir a 540; Sudan 230; Bangladesh 
n Sand other than metal- bearing 1,883 639 Macau 337; China 233. 
Elemental: 
ien ee native and 
byprod CE a 31 5,066 T Indonesia 5,054. 
Colloidal, precipitated, sublimed .. 25 96 P aeon aa 50; Vietnam 20; Philip- 
pines 17. 
Sulfuric acid. --—--—--------—-—-— | 228 64 oe China 56; Vietnam 5. 
Talc, steatite, soapstone, pyrophyllite — — 18,471 29,250 2n Indonesia 20,548; Taiwan 4,406; Re- 
public of Korea 2,998. 
SAT 
EENE TERES TEAC LN EEN 1,015 1,441 42 Taiwan 1,095; China 289. 
Slag aad dross, not metal- bearing 5,957 359 -- Republic of K Korea 200; China 62; 
aiwan 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and tumen, natural! 18 21 — All to China. 
ah a TEN as 8,586 3,446 es China 2,073; North Korea 633; In- 
donesia 427. 
Coal: Anthracite __.________-___ 5 10 26s to Brunei. 
Coke and semico cke 387 500 ~- Indonesia 488. 
Petroleum refinery inery prod 
22 gallon barrels. . 1,854 6,101 (3) China 4,894; Macau 1,294. 


Table prepared by Audrey D. Wilkes. 
Less than 1/2 unit. 
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Table 4.—Hong Kong: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
and concentrate 
Oxides and hydroxides 
À 


Metal including alloys: 


Arsenic: Oxides and acids 
Chromium: Oxides and hydroxides .... .. — 
Cobalt: Oxides and hydroxides -— - 


Gold: 
Waste and sweepings 
value, thousands 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Iron and steel: Metal: 
Sc 


Semimanufactures 
thousand tons 


Lead: 


!!!.! E 


Magnesium: Metal including alloys, all 
PORTING o mt v ⁊ĩͤ recae 
Manganese 


Ore and e „ 


Mercury 76-pound flasks.. .. 
Molybden. ım: Metal including alloys, all 
forms au Le ilograms.. — 
Nickel: 
Oxides and hydroxides |... 
Metal including alloys: 
Unwrought |... ........-- 


See footnotes at end of table. 


1985 


18,773 
82,818 


888 
16,071 
14,422 


5,229 


20,093 
4,891 
1,848 
1,690 
1,547 

147,722 


2,300 


143 


458 
2,321 


3,812 
1,460 


1986 


1,648 


33,669 
4,316 
1,998 
4,677 
3,220 

173,778 


2,444 


168 


681 
5,071 
213 


396 
341 
1,455 
3,586 
126 
199 
7,053 


327 


United 
States 


Sources, 1986 


Other (principal) 


China 20,481. 
Ja 35; Belgium-Luxembourg 
China 4. 


Macau 664; China 229. 

Canada 18, 791 Australia 7,724; 
North Korea 6,675. 

Taiwan 16,810; Ja 7,796; Re- 

ublic of Korea ,148. 

All from China. 

China 381; West Germany 278. 

United Kingdom 25; China 12; 
West Germany 10. 


West Germany 169; Norway 95. 
ee 115; China 83; Thailand 


China 1,998; Vietnam 1,175; 
Singapore 741. 
Republic of South Africa 428; 
North Korea 226. 
Ja 21,122; Taiwan 9, 937; 
ina 9,444. 


Malaysia $529; China $31. 


Switzerland 998; China 324; 
Australia 152. 


Canada 7,826; Macau 6,752; 
China 3,170. 
North Korea 3,558; France 286. 


Republic of South Africa 1,005; 
Netherlands 506; Norway 485. 

China 3,833; Republic of South 
Africa 610. 

Re ublic of South Africa 1,542; 
ina 933; Australia 655. 
Republic of South Africa 100,624; 

14781 . 831: West Germany 


Ja 749; Re ines of South 
Afri ca 415; 205. 


China 90; West Germany 41; 
Belgium-Luxembourg 11. 


China 164; Australia 157; Singa- 
pore 118. 
U.S.S.R. 2,499; Taiwan 1,238; 
ina 693 


Republic of South Africa 79; 
ina 45; United Kingdom 33. 


Norway 69; Japan 50. 

All from China. 

China 1,196; Japan 250. 

China 3, 425; Spain 87. 

All from Austria. 

Canada 164; China 18. 

Canada 3,361; Norway 1,777; 
d 510. 


Finlan 
Canada 128; Japan 42. 
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Table 4.—Hong Kong: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 ; 
, oo Other (principal) 
METALS —Continued 
Platinum-group metals: 
Waste and sweepings 
value, thousands 8 88 -- All from Taiwan. 
Metals including alloys, unwrought 
and partly wrought 
troy ounces. . 43,964 18,895 19 United om 12,499; Austra- 
i lia 2,860; Switzerland 1,789. 
Silver: 
Waste and sweepings 
value, thousands $112 $39 -- All from Philippines. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces__ 1.390 1,904 33 Australia 690; Japan 568; United 
"T Kingdom 200. 
Ore and concentrate 6,100 1.755 -- All from China. 
Metal including alloys: 
Sr S uec 61 35 -- Malaysia 29; China 5. 
Unwrou ght 3,982 8,568 24 China 2,618; ; Singapore 374; Ma- 
ysia 
Semimanufactures 882 634 16 China 323; Singapore 127; Japan 
Titanium: Oxides . _ 7,492 8,283 861 China 2,009 Australia 1,574; 
United Kingdom 1, 487. 
n: 
and concentrate 8,199 8,626 M China 3,457. 
Metal including alloys, all forms s 1 -- All from China. 
Uranium and/or thorium: Oxides and 
other compounds 27 22 2 France 16; Japan 2. 
c: 
Oxideg. ————— eedem 699 1,171 20 C Rina 786; France 144; Canada 
Blue powder 84 17 — West Germany 6; United King- 
dom 5; Singapore 2. 
Metal including alloys: 
Scrap --------------- ess 178 539 33 Macau 419; China 57. 
Unwrou ght 32,713 70, 262 32 China 34,987; Australia 15,698; 
Belgium-Luxembou iae 698. 
Semimanufactures 575 710 5 West Germany 214; Be 
Luxembourg 142; Republic of 
Korea 72. 
Other: 
Ores and concentrates —- 8,830 8,301 x China 8,196. 
Oxides and hydroxides 2,950 2,594 () China 2,511. 
Ashes and residues 4,710 5,914 -—- China 5,878. 
Base metals including alloys, all forms 5, 105 7,026 268 China 5,656; Singapore 248; Phil- 
ippines 239. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
OU a as 8 10,321 27,672 374 Indonesia 13,747; Japan 6,596; 
China 6,240. 
Artificial: 
Corundum ____~__~________ 10,777 18,710 91 China 18,019; Japan 419. 
Silicon carbide. ... ------ 1,279 1,765 (3) Chinal 7 13; Taiwan 24. 
Dust and powder of precious and semi- 
precious stones inclu diamond 
value, thousands $28 $97 $17 Ireland $27; Belgium-Luxem- 
Grinding and polishing wheels and MS 
rin and po wheels an 
stones 4,796 4,062 62 ae 2,558; Japan 803; Taiwan 
Asbestos, crude... -------- 168 82 — All from China. 
Barite and wither ite 227 425 —— China 274; Thailand 126. 
Boron materials: Oxides and acids 544 559 245 China 230; U. S. S. R. 84. 
Bromine and fluorine |... 58 44 ~- Mainly from Italy. 
ment thousand tons 3,460 4,131 -- Japan 1 918; Taiwan 1,109; Re- 
public of Korea 740. 
ee iN E 8 d 
% o one nc noL 113,092 144,294 1,217 China 116,961; Macau 19,380. 
mrs andchiolite . |. ---------- 4 5 — All from Denmark. 
Diamond: 
Gem, not set or strung 
thousand carats_ - 1,434 2,091 105 India 912; Israel 504; Belgium- 
Luxembourg 311. 
Industrial stones do_ 234 427 17 etoen m 261; China 7 3; Ire- 
Diatomite and other infusorial earth _ .. — 602 984 984 


See footnotes at end of table. 
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Table 4.—Hong Kong: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Feldspar, fluorspar, related materials 
Fertilizer materials: 
Crude, n. ess 


Manufactured: 
Ammon ia 


Graphite, natural 
Gypsum and plaster... 
Iodine 


esium compounds: 
agnesite eru le 
Oxides and hydroxides 
5 amber, jet kilograms. - 


Crude including splittings and waste 
Worked including agglomerated split- 


P6Ṽ ⅛˙ꝛAAA¹˙¹ u ⁰⅛ m... 


Pigments, mineral: 
Natural, cru lle 
Iron oxides and hydroxides, processed 
ious and semiprecious stones other 
than diamond: 


Natural value, thousands 
Synthetic do- 
t and br ine 


Sodium compounds, n. e. s.: 
Carbonate, natural and manufactured 


Sulfate, natural and manufactured 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked .. 
Work 


Dolomite, chiefly refractory-grade 


Gravel and crushed rock 
thousand tons 
Limestone other than dimension 


uar and quartzite 
d other t metal-beari 

thousand tons 
Sulfur: 


Elemental: 
Crude . native and by- 


Talc, steatite, soapstone, pyrophyllite 
Other: 


Slag and dross, not metal-bearing . 
MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Coal: Anthracite and bituminous 
thousand tons 


See footnotes at end of table. 


1985 


29,989 
115 


1,611 
66,515 


15,000 
9,509 


1,499 
103,210 
550 
42,115 
19,798 
533 

32 
819 
461 
3,618 
$61,378 
$2,014 
106,599 
594,463 
29,140 
6,433 
21,439 
356 


9,181 


5,523 


1986 


37,396 
812 


2,045 
6,735 


1,022 


940 
5,288 
$77,271 
$2,699 
130,537 
414,020 
45,878 
13,644 
35,084 
201 
4,849 
88,448 


1,278 


5,342 
294 


19 
6,613 
32.707 


6,997 
1,116 


59 
3,281 


6,393 


United 
States 


1,065 


$12,775 
$665 
6 


371,394 


Sources, 1986 
Other (principal) 


All from China. 


Canada 314; Netherlands 304; 
China 106. 


China 1,863; Netherlands 88; 
United Kingdom 41. 

China 2,173; Japan 1,803; Repub- 
lic of Korea 960. 


Belgium-Luxembourg 5,269; 
est 3 4,918; Republic 
of Korea 3,430 
All from China. 
Thailand 69,377; Japan 36,629. 
West Germany 250; Japan 250. 
China 48,825; Japan 718. 


China 29,334. 
Japan 1,310; China 338. 


United Kingdom 43; India 5. 


Ja 382; Belgium-Luxembourg 
343. France 221. 


China 932. 
China 2,406; Japan 809. 


Thailand $21,093; India $6,159; 
China $4142, 

Japan $375; Thailand $342. 

China 1 19, 012; West Germany 


i 17,751: Poland 
China 44,388; Taiwan 1,986. 
China 13,002. 

1275 24, 657; China 3,091; Spain 
United Kingdom 165; Norway 
China 4,590; Macau 251. 

China 38,124. 

China 8,088. 

China 1,271. 


China 5,242. 
West Germany 255; Netherlands 
20; Taiwan 18. 


China 6,473; United Kingdom 40. 
China 32, 172. 


China 6,114. 
China 921; Thailand 169. 


Spain 36; Sin — 6. 
Tepung of Korea 2,075; China 


Republic of South Africa 2,524; 
ustralia 2,417; China 1,078. 
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Table 4.—Hong Kong: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
5 ee Other (principal 
= MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke.. -—---------— 4,288 3,860 ec 55 2,671; Japan 638; Taiwan 
Petroleum refinery products l 
thousand 42-gallon barrels_ _ 37,724 47,594 1,734 Singapore 33,423; China 8,380. 
1Table prepared by Audrey D. Wilkes. 
Wess than 1/2 unit. | 
NORTH KOREA'5 


The Government began its ambitious 
third 7-year plan (1987-93). The plan called 
for an annual growth of 8% in gross nation- 
al product (GNP). Judging from the 3% 
GNP growth in 1985 and 1986, it was highly 
unlikely that the goal was achieved in 1987 
because industrial production, for example, 
would have had to increase much more than 
available capacity. In general, the country’s 
plants, machinery, and infrastructure were 
old and inefficient. It was relying on mas- 
sive aid from China and the U.S.S.R. for 
technology and capital to fulfill the plan’s 
output targets. North Korea has had a trade 
deficit for several years, accumulating a 
foreign debt of more than $3 billion.'* In 
August, European creditor banks threaten- 
ed to freeze the country's bank assets in 
London, including gold bullion, if North 
Korea refused to service bank loans of $850 
million plus interest, unpaid since 1984. 
Major imports were flour, machinery, crude 
oil, and wheat while principal exports con- 
sisted of minerals, metals, and rice. During 
the third 7-year plan, massive exports were 
targeted for cement; magnesia clinker; non- 
ferrous metals, mainly lead and zinc; and 
rolled steel. The country had a trade agree- 
ment with India, exchanging its zinc for 
India's wheat. Proposals of broader trade 
were being negotiated for supplying steel 
plate, sulfur, and urea to India in return for 
agrochemicals, mica, and mining machin- 
ery. North Korea imported steam coal from 
China and the U.S.S.R. and coking coal 
from Australia. It exported barite to the 
U.S.S.R. and magnesia to the European 
Economic Community. The steel production 
target was 10 million tons in 1987 compared 
with 9 million tons in 1986, despite the fact 
that the country's annual capacity was only 
7.5 million tons. Expansion of the Kim 


Chaek iron and steel complex, the country's 
largest integrated steel plant, increase steel 
production by 480,000 tons. During the 
third plan, the output capacity was to be 
further expanded from 2 million to 4 mil- 
lion tons. Plant expansion and process inno- 
vation at the Hwanghae iron and steel 
complex boosted steel production by 70,000 
tons. The capacity of the Kangson steel 
plant was doubled to 1.4 million tons per 
year. The Nampo steel plant is to be 
expanded from 1 million to 3 million tons 
per year. Iron ore production in 1987 was 
8.5 million tons from reserves estimated to 
be 3.3 billion tons. To meet increased steel 
production, new iron ore mines were opened 
at Tokonsong and Sohaeri. Mechanization 
and commissioning of a powerplant at the 
Musan Mine, North Korea's largest iron ore 
mine, helped to increase production by 
614,000 tons. Its capacity was expanded 
from 5.5 million to 6.5 million tons per year. 
During the third 7-year plan, production of 
nonferrous metals, notably copper, lead, 
and zinc, was to be more than 1.7 million 
tons of metal per year from mines and 
plants in the Komdok, Tanchon, and Yang- 
gang Districts. However, production of met- 
als in terms of gross weight of ore for 1987 
from these districts was only 700,000 tons. 
North Korea's lead and zinc ore reserves 
are estimated at 6 million and 12 million 
tons, respectively. The production of lead 
and zinc contained in ore was 110,000 tons 
and 225,000 tons, respectively. At the 
Komdok mining complex, the dressing ca- 
pacity of lead and zinc ore was rated at 10 
million tons per year. The country's copper 
ore reserves are estimated to be 2.2 million 
tons. However, most of the feed for the 
country's copper smelter came from imports 
of Peruvian copper concentrates. The out- 
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put of aluminum was also to increase in the 
7-year plan due to the planned installation 
of a new aluminum smelter. The Govern- 
ment and North Korean business execu- 
tives in Tokyo planned to reopen the Unsan 
gold mine, 100 kilometers north of Pyong- 
yang, which originally began production in 
1896. Production was expected to be 32,000 
troy ounces of gold per year by yearend 1988 
and 321,000 ounces within a decade from an 
investment of $55 million. North Korea 
intended to repay the Japanese creditors 
with gold. 

In the industrial mineral sector, North 
Korea was the largest producer of magne- 
site in the world. Kanjo Province has large 
deposits of high-grade magnesite and an 
annual production of 1.5 million tons. The 
processing plant at the Tanchon magnesia 
complex was expanded and the first-stage 
construction was completed in 1987. Con- 
struction of the Sariwon potassic fertilizer 
complex with innovative technology was 
under way. The ore feed for the complex 
will come from a potassic feldspar mine 
being developed in the Chongdan District. 
Annual cement capacity was 12 million tons 
in 1987, and the target in the third 7-year 
plan was to increase output to 22 million 
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tons per year by 1993. Most of the increase 
in capacity was to come from new installa- 
tions at Sariwon and Kaechon. Cement 
output was 9 million tons in 1987. The 
Sunchon cement complex, with a capacity 
of 3 million tons per year, was to be modern- 
ized and expanded in 1988. The country's 
only indigenous energy sources were coal 
and hydropower. Coal reserves are estimat- 
ed to be 11.9 billion tons. Coal production 
in North Korea increased to 70 million tons 
in 1986 and 1987. Production was expected 
to rise to 120 million tons per year by 1993. 
The Kukdong and Yangjong coal mines 
produced more than 1 million tons of metal- 
lurgical coal. Five of 10 planned new pits at 
Anju in western North Korea, 60 kilometers 
north of Pyongyang, completed develop- 
ment in 1987. Construction of the Sosa and 
Soho surface mines at Anju was also com- 
pleted. In the Districts of Sunchon, Tak- 
chon, Pukchang, and Kangdong, other pits 
were to be modernized and expanded to 
increase coal production. A new 750,000- 
kilowatt power station at Taichuan was 
under construction on the Datong River. 
Ten other hydropower dams were built 
previously on this river. 


Table 5.—North Korea: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal destinations, 1986 
METALS 
Aluminum: Metal including alloys, all forms 8,715 11,474 Hong Kong 6,675; Japan 3,632. 
Copper: Metal including alloys, all form 21,107 940 Japan 611; Hong Kong 226. 
Gold: Metal including alloys, unwrought and part- 
ly wrou gt troy ounces_ _ 133,715 NA 
Iron anda steel: Metal: 
Scrap Lo cuoc e LE aL 2,520 25,1160 All to Japan 
Pig iron, cast iron, related materials 74,127 13,206 dix 69.64 648; Hong Kong 3,558. 
Ferroalloys ——ÁM—Ó— 3,765 4,298 S.R. E 040; J Japan 1,2 
Steel, primary form 115, 865 107,873 Japan 6 1,868; Thailand 26, 178. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 10,645 68 Singapore 44; France 24. 
Universals, plates, sheets - -- -------- 33,127 39,286 aapon 18, 322; Hong Kong 16, 110. 
Hoop and strii ?:? Tn 62 to Singapore. 
Rails and accessories 16 e 
Tubes, pipes, fitting 515 163 France 107; Singapore 51. 
Castings and forgings, rough gg 2 ERE 
Lead: Metal ne uang alloys, all forms 8,769 15,325 1 7, 890; West Germany 6,833. 
Magnesium: Metal including alloys, all forms E 20 
Platinum group metals: Metals including alloys, 
unwrought and partly wrought 
value, thousands. _ aes $1,828 All to West Germany. 
Silver: Metal including alloys, unwrought and 
" y wrougngntt do... $96 $8,664 West Germany $8,607; Thailand $57. 
inc: 
83 and concentrate MT 11,033 All to Japan. 
cde l including alloys, all form 33,631 41,043 Japan 39,054; Hong Kong 2,457. 
er: 
Ores and concentrates m 10 All to Ja 
Ashes and residues (3) 8,331 Japan 3,311. 
Base metals including alloys, all form 29 15 All to Singapore. 


See footnotes at end of table. 
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Table 5.—North Korea: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal destinations, 1986 
INDUSTRIAL MINERALS 
Cement ³˙¹¹bwd ˙=dꝛn ] e LL MEE. 263,000 20 All to Barbados. 
Clays, crude... LLL 2 2 c2 l2 cllc 22-2 10,579 9,122 All to Japan. 
eld8DdP. — e v m 880 Do. 

Fertilizer materials: Manufactured: 

Nitrogenouunss 222 8,096 e 

Pots an 15,000 em 

Unspecified and mixeecccll. 13,937 n 
Graphite, naturalꝝl ee 5,798 4, nen 4,906; Poland 195. 
Magnesium compounds, unspecified |... *168,935 194,163 dr d pv West Germany 42,820; 

apan 33,007. 
Precious and semiprecious stones other than 
diamond: Natural and synthetic | 
value, thousands $11 $101 Italy $91; Hong Kong $8. 

Stone, sand and gravel: 

Dimension stone, all form 6,662 8,457 All to Japan. 

Gravel and crushed rockækk«k - 299 Do. 

Quartz and quartzite |... (5) = 
Talc, steatite, soapstone, pyrophyllite 20,430 23,800 Japan 14,383; Poland 9,417. 
Other: Cru lle ($) 701 All to Japan. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 100 165 All to Thailand. 
Coal, all grades including briquets |... .....- 259,138 405,609 All to Japan. 
Petroleum refinery products: | 

Kerosene and jet fuel ....... 42-gallon barrels. _ ET 442 All to Hungary. 

Residual fuel oi] . . ... do... 94,938 M 


PPreliminary. NA Not available. 

ue prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by North Korea, this table should 
not be taken as a complete presentation of this country's mineral exports. These data have been compiled from Uni 
Nations information and data published by the trading partner countries. The United States did not report any imports 
of mineral commodities from North Korea during 1986. 

2Excludes unreported quantity valued at $942,000 imported by Japan. 

SUnreported quantity valued at $397,000 imported by Japan. 

*Excludes unreported quantity valued at $6,770,000 imported by Japan. 

5Unreported quantity valued at $148,000 imported by Japan. 

SUnreported quantity valued at $45,000 imported by Japan. 


Table 6.—North Korea: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
METALS 
Alkali and alkaline-earth metals 31 3) All from Japan. 
Aluminum: 
Oxides and hydroxides _______-_------ 28,208 11,589 Japan 11,521. 
Metal including alloys: 
Unwrought .. __ „ 6,473 8 
Semimanufactures s 1,315 "e 
Chromium: 

Ore and concentrate. 16,000 25,000 All from U.S.S.R. 

Oxides and hydroxides |... . 66 64 Hong Kong 42; Japan 22. 
Cobalt: Oxides and hydroxides 2 3 Mainly from Hong Kong. 
Columbium and tantalum: Metal including alloys, 

m forms, tantalum - - ---—----- kilograms_ _ 4,000 386 All from Japan. 
r: : 
Ore and concentrate 4,443 1,149 Do. 
Metal including alloys: 
Pal ccc ͤ Vit e eee 18 798 Do. 
Unwrought _________----_----_- 1,198 500 Chile 498. 
6813 Semimanufacture s 226 84 Japan 63; Hong Kong 13. 
Contained in copper ore and concentrate 
value, thousands $239 Ep 
Metal including alloys, unwrought and partly 
p sc cm do— m $7 All from Japan. 


See footnotes at end of table. 
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Table 6.—North Korea: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
METALS —Continued 
Iron and steel: Metal: 
Ferroalloys: 
Ferromanganese _— —-—-----------—- 7,506 843 Hong Kong 495; Japan 348. 
Unspecified „ 681 1,922 iu Kong 822; Japan 596; France 
Semimanufactures: 

Bars, rods, angles, shapes, sections 513 478 Japan 278; Sweden 144. 
Universals, plates, sheets... 5,076 9,486 "mar 1 852; France 752; West Ger- 
Hoop and strip ----------------- 117 434 pan door] Hong Kong 41. 
Rails and accessories 6,758 1,687 from J. Jepan 
Wie ocean CHE 2,070 104 Japan 73; Hong Kong 
Tubes, pipes, fittings... - ------- 8,826 3,794 Japan 1 9335 Spain 1, 1479 

E Castings and forgings, rough -~ - -----—- M All from Japan. 

ad: 
Ore and concentrate 7,985 2,375 All from Thailand. 
Jöõĩ³·Üi¹łͤà ae mw ee ee E ETT 10 All from Hong Kong. 
Metal includin ae alloys, unwroughgt 8,047 6,491 m Japan. 
Magnesium: Metal including alloys, all forms 193 West Germany 32; Japan 20. 
anese: 
Ore and concentrate 21,320 30,000 All from U.S.S.R. 

DI m TT" 168 sapan 148. 
Mercury 76-pound flasks — 290 145 from Singapore. 
Molybdenum: Metal including alloys, , all forms 1,000 E 
Nickel: Metal including alloys: 

UÜnwrought uu . we 660 637 All from Hong Kong. 
Semimanufactures _____________---_- 261 2 Austria 1; Japan 1. 
Platinum-group metals: Metals including alloys, 
unwrought and partly wrought 
value, thousands. $169 $520 sapan $215; United 2n oom $158; 
est Germany $14 
Silver: Metal including alloys, unwrought and 
Bh wrought _____________ __ do... — $75 Japan $64; Australia $11. 
o "m concentrate 3 20 All from Hong Kong. 
))) eA RAE eI ee CTT sate 2 from Japan. 
Metal including alloys: 
ee 2 eco es 194 247 zu ond 123; Singapore 123. 
Semimanufacture s 3 (3) m Japan. 
er ev id 56 34 Japan 21; Si 10. 
PE ERR Ae Ee KK 8 ingapore 
Metal including alloys, all form BM 18 All from J from Japan. 
Tungsten: 
Ore and concentrate 149 488 Hong Kong 403; Singapore 85. 
j Metal including alloys, all form 4 1 All from Japan. 
inc: 
Oxidés a a hdl a hia cei eer nee 6 Do. 
Pe tage including alloys, all form 50 47 Do. 
er: 
Ores and concentrateess 103 12,579 Australia 10,777; Hong Kong 1,802. 
Oxides and hydroxidee s 132 ae 
Base metals including alloys, all form 264 74 PUN MPOre 35; Hong Kong 20; Japan 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, et- TM 47 All from Italy. 
Artificial: ee J Meee ee ee gres 58 Japan 40; Hungary 18. 
Dust and powder o 5 and semiprecious 
stones excluding diamond 
value, thousands $9 $14 All from Japan. 
Grinding and polishing wheels and stones (3) 28 Japan 22; Hong Kong 6. 
Boron materials: Oxides and acids 66 79 All n | mong Kong. 
Bromine including iodine and fluorine- ------—- SEN 24 Ja 
Cement. cce ee Lux e ee 1 15 Al in (NM 
%% su ecu a m ue 14 Do. 
Diamond: 
Gem, not set or strung .. value, thousands. . ER $150 All from Belgium-Luxembourg. 
Industrial stones do— $134 $30 Switzerland $22; Japan $8. 
Fertilizer materials: 
Gude ns ee es CER 298 All from Japan. 
Manufactured: 
Phosphatic____~__________ ~~ --- m 12 Do. 
Potassic -————--—------------—-—— 99,100 23,000 All from U.S.S.R. 
Unspecified and mixed... =e 513 All from Japan. 
Gypsum and plaster__________________ _ 23,312 23,000 l from Thailand. 
Magnesium co inpounda: Magnesite, crude _____ =n 36 All from Singapore. 
Phosphates, crude ___________-- ~~~ - 21,250 aes 
Phosphorus, elemental ______________-__ e 20 All from Japan. 


See footnotes at end of table. 
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Table 6.—North Korea: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
INDUSTRIAL MINERALS —Continued 
Pigments, mineral: Iron oxides and hydroxides, : 
/ ͥͥ ⁰ A 8 0 eile 
Potassium salts, crule 11,000 S 
Precious ang semiprecious stones other than 
ond: 
Natural value, thousands =E 523 West Germany $10; Japan $8. 
Synthetic! k do... $34 $20 Singapore $12; West Germany $8. 
Salt and brine _—-—-------------------- 329 296 All from Japan. 
Sodium compounds, nes... 2... -- 613 EN 
Stone, sand and gravel: 
ension stone, a form 1,355 1,207 Italy 1,128. 
aa and quartzite ________________ od. 12 All from West Germany. 
p PE all formwm - 23,200 14,000 All from Poland. 
Sulfuric acid ____._________________ 2 DM 
er: Crude . nene es 4 142 Japan 92; Singapore 32. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black `- -—------------------—- 14 988 Hong Kong 633; Singapore 350. 
Coal, all es including briquetss 103,416 128,880 All from Aust ralia 
Coke and semicoke —-_....-____-----~- 38 104,490 Poland 88,000; Japan 16,490. 
Peat including briquets and litter 77 221 DE 
9 ery products | 
F 42-gallon barrels.. — 3,485 274 Singapore 25 
Mineral. jelly and wax... 9 3,566 1,866 Japan 1,078; Hong Kong 394. 
Kerosene and jet fue do... 496 852 from J apan 
te fuel oil do... 455 90 All from Hong ing Kon 
Lubricants _--—-------------- do... 2,001 26,63 Singapore 22,470; Japan 3,693. 
Residual fuel oil |... ... „„ do— 33 372,020 Singapore 371, 435. 
Bitumen and other residues do— 2e 18,659 All from Singapore. 
Petroleum coke -—------------ do... ze 


not be 


ies le prepared by Audrey D. Wilkes. Owing to a lack of official trade data n by North Korea, this table should 
en as a complete presentation of this country's mineral imports. 


ese data have been compiled from United 


Nations information and data pu ublished by 115 W partner countries. The United States did not report any exports of 


mineral commodities to North Korea during 19 


Excludes unreported quantity valued at $3, 000 exported by Japan. 


Less than 1/2 unit. 


LAOS 


Laos was one of the world's poorest coun- 
tries, with an estimated 1987 per capita 
GDP of $140. The country contained only 
the beginning of an infrastructure. There 
were no railroads; the highway and tele- 
communications network was rudimentary, 
and only a small portion of the country had 
dependable electricity. Subsistence agricul- 
ture was the main occupation of most Lao 
people. 

The mineral industry contributed very 
little to the economy. The most important 
mineral exports were gypsum and tin. The 
major foreign exchange earner was the sale 
of electric power to Thailand. The land- 
locked country of 3.5 million people was 
closely allied with the Soviet Union and 
Vietnam and relied heavily on foreign aid 
for its economic survival. Foreign aid contri- 
butions were estimated at about $150 mil- 
lion in each of the last few years. The list of 
principal donors included Australia, Japan, 


the Soviet Union, Sweden, and the United 
Nations. During the last few years the aid 
has been mainly for agricultural develop- 
ment and basic infrastructure. The resource 
and mineral-related aid was for expanding 
the Nam Ngum hydroelectric plant, devel- 
oping the gypsum mine at Dong Heng in 
Savannakhet Province, and modernizing tin 
mining at Phon Tiou and Bo Neng in Kham- 
mouan Province. 

Economic growth has improved recently, 
at least partly, because of a new economic 
management policy geared to decentraliz- 
ing decisionmaking and relying more on 
market incentives. Industrial production in- 
creased as did overall trade. The trade 
deficit, however, also increased substantial- 
ly during 1987. Inflation, which rose 65% in 
1985 and 100% in 1986, declined to a much 
more tolerable increase of 25% in 1987. 

Although mineral exploitation was mini- 
mal, the potential for significant develop- 
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ment was quite impressive. The Lao press 
reported an abundance of resources avail- 
able to the nation and listed energy re- 
sources such as anthracite coal in Vien- 
tiane, Phong Saly, Luang Prabang, and 
Saravane Provinces; lignite in Xieng 
Khouang and Louang Namtha Provinces; 
and petroleum possibilities in the Savan- 
nakhet Plain. The article continued by de- 
scribing the nonfuel minerals delineated 
during the last few years. There is hematite 
at Pha Yuan Mountain and magnetite at 
Pha Lek Mountain, both in Xieng Khouang 
Province. The Pha Lek magnetite deposit 
reportedly contains 1 billion tons of ore of 
more than 70% iron content. A potash 
deposit near Vientiane is a continuation of 
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extensive potash deposits across the border 
in Thailand. Limestone is readily available 
throughout the country but major deposits 
were in Khammouan, Luang Prabang, and 
Vientiane Provinces. Also, reported for the 
first time, was a glass mining factory“ is at 
Houaisai in Bokeo Province. The reference 
presumably refers to a glass sand quarry 
and possibly a glass factory as well. Salt 
occurs in several provinces, but the most 
important salt mining operations were in 
Vientiane Province, with smaller mines in 
Savannakhet, Oudomsai and Phong Saly 
Provinces. In addition, bauxite, gold, lead, 
and zinc deposits have been discovered, but 
their estimated reserves have not been re- 
ported. 


Table 7.—Laos: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: Metal including alloys, scrap — ~~ - - - ~~ - 
Copper: Metal including alloys, scrap 
Iron and steel: Metal: Semimanufactures 
Zinc: Metal including alloys, scrap... 


; Preliminary. 


1985 1986P Principal destinations, 1986 


"P 69 All to Thailand. 
0 Do. 


iTable prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 
taken as a complete presentation of this country's mineral exports. These data have been compiled from United Nations 
information and data published by the trading partner countries. The United States did not report any imports of 


mineral commodities from Laos during 1986. 


Table 8.—Laos: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
METALS 
Aluminum: Metal including alloys, all forms 1 3 All from Thailand. 
Copper: Metal including alloys, all form 20 1 Do. 
Iron and steel: Metal: 
Ferroalloys: 
Silicon metall kilograms. . 130 us 
api!!! nan c 1 Do. 
Steel, primary formwm zu 2 Do. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,094 896 Do. 
Universals, plates, sheets 4,807 5,138 pen 5,130. 
Wib A Se w eM A Ee 56 493 All from Thailand. 
Tubes, pipes, fittings. _____________ 201 586 Japan 378; Thailand 208. 
Castings and forgings, rough gz 1 2E 
Lead: Metal including alloys, all form 2 (3 All from Thailand. 
Silver: Metal including alloys, unwrought and 
1 a wrou ght value, thousands EN $1 Do. 
Oxides -_—-—-------------------——— os Do. 
Metal including alloys, all forms ie 
Zinc: Metal including alloys, all form 189 750 Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing wheels 
and tene 1 Do. 
p re 6,176 10,350 Do. 
c Se tr (3) a 
Clays, crude_ - - - - - - --------------——— 6 ands 
Fertilizer materials: Manufactured: 
Amoa cds ev a LE a 5 Do. 
Nitrogenouhuůn sss 3,950 850 Thailand 800; Japan 50. 
Unspecified and mixed - - 150 250 Thailand 200; Japan 50. 
Precious and semiprecious stones other than dia- 
mond: Natural kilograms. _ 62 te 


See footnotes at end of table. 
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Table 8.—Laos: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
INDUSTRIAL MINERALS —Continued 
Salt and brine ... 22222 158 97 All from Thailand. 
Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured E 21 Do. 
Sulfate, natural and manufactured 886 E» 
Stone, sand and gravel: 
Dimension stone, worked 80 13 All from Thailand. 
Limestone other than dimension 68 eim 
E aci other than metal-bearing |... _ Le 8 Do. 
Elemental: Colloidal, precipitated, sublimed .. — PN 8 Do. 
Sulfuric acid .... ~~~ — 1 18 Do. 
Talc, steatite, soapstone, pyrophyllite |... DM 63 All from Norway. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black (3) 2 All from hailand. 
Ceke and semicoke |. bass Do. 
Petroleum refinery products: 
Liquefied petroleum gas — _42-gallon barrels. _ 2 12 Do. 
Gasoline do— 84,269 eid 
Kerosene and jet ful do____ 62,132 a 
Distillate fuel oil do- 122,568 ie 
Lubricants ____...~__________ do... 8,717 56 Do. 
Bitumen and other residues do- 12,490 SN 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 
taken as a complete presentation of this country's mineral imports. These data have been compiled from United Nations 
information and data published by the trading partner countries. The United States did not report any exports of mineral 
commodities to Laos during 1986. | 


Unreported quantity valued at $1,000. 
Less than 1/2 unit. 


MONGOLIA!? 


The mineral industry of Mongolia was an 
important part of its economy. Of the 12 
minerals produced, coal, copper, fluorspar, 
and molybdenum were of particular impor- 
tance. Copper, fluorspar, and molybdenum 
accounted for more than 35% of its exports 
during 1987. 

The Government completed, at yearend, a 
major restructuring of its industrial man- 
agement, condensing several agencies to 
increase efficiency and eliminate duplica- 
tion of functions. The changes were part of 
Mongolia's effort to modernize its ailing 
economy and reduce its large trade deficit. 
In all, eight ministries or commissions were 
abolished and five new ones were formed. 
Those disbanded and pertinent to the min- 
eral industry were the Ministry of Geologi- 
cal and Mining Industry and the Ministry of 
Fuel and Power Industry. The new minis- 
tries were the Ministry of Power, Mining, 
and Geological Industry and the Ministry of 
Natural Environmental Protection. 

Environmental problems have become of 
such importance that they were placed at 
the Ministerial level. Dozens of years of 
uncontrolled lumbering on the Taal River 
watershed have increased the runoff and 
erosion and altered the flow characteristics 


of the river. This, in turn, has created a 
severe water shortage in Ulaanbaatar. Res- 
toration of the forests in the upper reaches 
of the Taal River will be a primary task of 
the new ministry. 

The economy grew 3.596 over that of 1986, 
as measured by the change in national 
income, and industrial production increased 
4.7% over 1986. In recent years the industri- 
al sector continued to gain in importance, 
providing 4096 of national income and hav- 
ing a labor force twice as large as that of 
agriculture. Most of the sector's value was 
derived from the mineral industry. 

A joint Soviet-Mongolian exploration 
team discovered a zeolite deposit in Mon- 
golia. Zeolites are hydrated aluminum sili- 
cates of the alkali metals. Their unusual 
chemical properties make them valuable in 
various water treatment processes, odor 
control, and as a desiccant in industrial 
chemical reactions. 

Additional copper-molybdenum deposits 
have been discovered adjacent to the Erde- 
net complex. Geologists believe the new 
deposits could double existing reserves. 

Mongolia’s trade was dominated by the 
U.S.S.R. and other member countries of the 
Council for Mutual Economic Assistance 
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(CMEA), which accounted for. 96%. Its ma- 
jor exports were copper, fluorite, and molyb- 
denum concentrates going to the U.S.S.R. 
The expansion of the Erdenet Mine to 20 
million tons of ore per year should increase 
copper-molybdenum exports greater rela- 
tive importance by 1990. 


COMMODITY REVIEW 


Metals.—Fifth-phase construction of the 
Erdenet complex got under way during the 
year. The joint Soviet-Mongolian copper- 
molybdenum mine was being modernized, 
and the mining capacity was being increas- 
ed from 16 million to 20 million tons per 
year. Finland's Outokumpu Oy was negoti- 
ating with Erdenet for the modernization of 
the ore treatment plant in return for copper 
concentrate. Under the proposed barter ar- 
rangement, Outokumpu would take either 
20,000 tons per year for 10 years or 40,000 
tons per year for 5 years as payment. 
Overall, the fifth phase was to introduce 
new equipment and technology to improve 
ore extraction and processing capability, 
operating and energy efficiency, labor pro- 
ductivity, and the quality of the concen- 
trate. 

An economic problem discussed by Mon- 
golia and the U.S.S.R. was the different 
pricing systems of the two economies. Fi- 
nancial results were dependent on whether 
rubles or tugriks were used. Annual profits 
of the Erdenet complex have been estimated 
to be as high as 600 million tugriks ($179 
million).2° Since the tugrik is not an inter- 


MINERALS YEARBOOK, 1987 


nationally convertible currency, it is limit- 
ed to a set exchange rate with the Soviet 
ruble. The Mongolian Government wanted 
the copper and molybdenum concentrate to 
be bought in a freely convertible currency 
that could be used to purchase foreign, non- 
Soviet, equipment vital to the country’s 
development and modernization.? Togeth- 
er, copper and molybdenum concentrate 
has accounted for up to 40% of Mongolia's 
exports. Consequently, any adjustment in 
exchange rate and payment in a freely 
convertible currency would be significant to 
its economy. 

Mineral Fuels.—The No. 4 heat and 
powerplant in Ulaanbaatar reportedly was 
completed. A minesite thermal powerplant 
apparently was also commissioned at year- 
end at the Baga Nuur Mine. The mine was 
also being expanded to meet increased de- 
mand. In addition to supplying coal to the 
minesite plant, it supplied coal to Ulaan- 
baatar and for export. 

The country’s latest 5-year plan (1986-90) 
projected a rise in coal production from 6.5 
million tons in 1985 to 8.0 million tons by 
1990, and a 15% rise in annual electricity 
generation to 3,300 megawatt-hours. Part of 
the coal production increase would be used 
for electricity generation. 

Further exploration was being done on 
the large Tavantolgoyt coking coal deposits 
in southern Gobi Province. The project was 
receiving assistance from other CMEA 
countries. 


Table 9.—Mongolia: Apparent exports of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1985 1986 Principal destinations, 1986 
Aluminum: Metal including alloys, scrap _ s 185 195 All to Yugoslavia. 
Barite and wither ite 10 T^ 
Cement? |. 2-2-2-2- LLL LLL LLL ENT 13,300 NA. 
Chromium: Oxides and hydroxides __________ = 3 All to Pakistan. 
pper: 
Gre and concentrate NN 7,338 All to Finland. 
Sulate. iud n oie 8 n 17 All to Japan. 
Graphite, natural __________________-- NM 18 All to Austria. 
Iron and steel: Metal: Semimanufactures, univer- 
sals, plates, Beet oe 92 All to Pakistan. 
Stone, sand and gravel: Sand excluding metal- 
ZZ w 20 — 


; Preliminary. NA Not available. 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data 1 by Mongolia, this table should 


not be taken as a complete presentation of this country's mineral exports. Un 


otherwise specified, these data have 


been compiled from United Nations information and data published 185 the trading partner countries. The United States 
did not report any imports of mineral commodities from Mongolia in 1 
2Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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Table 10.—Mongolia: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal sources, 1986 
Abrasives, n.e.s.: Grinding and polishing wheels 
and stones 8 - 4 All from Italy. 
Aluminum: Metal including alloys, all forms e 1 All from Austria. 
Cement?! „. 107, 000 48,900 NA. 
Coal: Anthracite and bituminous? |... 100 Dies 
Fertilizer materials: Manufactured: 
Nitrogenou 13,800 14,000 NA. 
Phosphatic PaOs content)? |... 22,100 19000 NA. 
Potas sick 99,100 She: 
Iron and steel: Metal: Semimanufactures: B 
bes, pipes, fittings . TOME ot 11,300 11,500 NA. 
Unspecified |... 22 --- ,900 14,400 NA. 
Petroleum refinery products? 
thousand 42-gallon barrels... 9,898 6077 NA. 
Salt and brine _____________________ _ 2,729 es 
Sodium compounds, n.e.s.: Carbonate, natural and 
manufactured? ____________________ 900 1700 NA. 
Stone, sand and gravel: Dimension stone, all forms 53 E 
Sulfur: Sulfuric acid 1,100 1.400 NA. 


PPreliminary. NA Not available. 


iTable prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Mongolia, this table should 


not be taken as a complete 


prese resentation of this country's 
been compiled from United Natio 


mineral imports. Unless otherwise s ied, these data have 


ns information and data published by the trading partner countries. The United States 


did not report any exports of mineral commodities to Mongolia during 1986. 
28tatistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


NEPAL?? 


Mining and quarrying was estimated to 
contribute less than 0.25% of the GDP. 
There has been a modest but steady growth 
in the cement and building materials sector. 
Agriculture was the backbone of the econo- 
my, employing over 90% of the work force 
and contributing 60% of GDP and 75% of 
the revenue from exports. Much of Nepal's 
limited industrial activity involved process- 
ing the produce, accounting for 12% to 13% 
of GDP. 

Development of the mining industry was 
hampered by a paucity of identified natural 
resources, extremely difficult exploration 
conditions, and an economy that generated 
little capital for investment and develop- 
ment. The mineral sector consisted mainly 
of magnesite and talc mining at Kharidhun- 
ga, limestone and cement production at two 
conventional plants and a miniplant, a 
small marble quarry at Godavari, and the 
slow development of a lead and zinc mine 
high in the mountains at Lare, north of 
Kathmandu. 

Energy is a serious problem in the Nep- 
alese economy. As in other developing coun- 
tries, energy demand was growing fast. 
Consumption of energy in Nepal was esti- 
mated at 8.4 million tons of coal equivalence 
in fiscal year (FY) 1986, a large increase 
from 6.3 million tons in FY 1985. Of the 
total, 95% came from traditional, noncom- 


mercial sources: 76% from fuel wood, 11% 
from agricultural waste products, and 8% 
from animal waste. Commercial sources 
accounted for 5%: 4% from petroleum prod- 
ucts and the balance divided equally be- 
tween coal and hydroelectricity.?* Overcut- 
ting of timber for these needs resulted in 
environmental problems and caused the 
Government to look increasingly to other 
energy sources, especially its vast hydro- 
electric potential—approximately 83,000 
megawatts. Hydroelectric development has 
been constrained because of high construc- 
tion cost and the limited domestic market 
for large amounts of power. A national 
electricity grid was being developed which 
would expand power distribution and slow 
the rapid deforestation by replacing fuel 
wood for domestic and agriculture needs. 
New powerplants were also under construc- 
tion to increase greatly the country's 203- 
megawatt capacity. 

The proposed joint Karnali River hydro- 
electric project at Chisapani, under consid- 
eration by India and Nepal for more than a 
decade, had additional problems in 1987, 
mostly political. The dam and 3,500-mega- 
watt powerplant would help control flood- 
ing in northern India and provide most of 
its power to India to offset Nepal's chronic 
trade deficit. The World Bank was plan- 
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ning to fund a more detailed feasibility 
study but India apparently favored a 2,000- 
megawatt plant at Pancheshwar, reportedly 
downriver, closer to the Indian border. The 
estimated cost of either project was $5 
billion to $10 billion, which could take years 
to finance. Several other major hydroelec- 
tric projects were under consideration. Each 
would require considerable foreign assist- 
ance and cooperation from India, the major 
consumer of the power to be generated. 
Nepal imported all of its petroleum prod- 
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uct. needs.: The cost of these imports was 
33% of the country’s export value in 1987. A 
study of the petroleum potential of Nepal 
funded by the World Bank indicated possi- 
ble deposits along its southern border. The 
Government awarded an exploration con- 
tract to a joint venture headed by Shell 
Exploration B.V. (Netherlands) covering 
4,969 square kilometers in the Biratnagar 
area. The exploration work, begun in 1986, 
was stil] under way at yearend. 


SINGAPORE? 


The island state of Singapore is an inter- 


national trade center in Southeast Asia. Its 
real GDP increased 8.8% after a recession 
during 1985-86, when the growth rates were 
minus 1.6% and 1.9%, respectively. Manu- 
facturing, such as electronic products and 
components, electrical machinery, and tex- 
tiles, led the economy, accounting for 44% 
of the growth, followed by construction and 
trade. The country has limited natural re- 
sources; economic development centerod 
around the processing of imported raw ma- 
terials, trade, shipping, and services. The 
principal exports of Singapore were ma- 
chinery and equipment and mineral fuels. 
The United States received 30% of Singa- 
pore’s exports. Investors supported the 
economy in 1987 by investing $800 million“ 
to expand production capacity. 

The only significant mining activities 
were producing 7.3 million tons of granite 
from small-scale quarries and manufactur- 
ing 1.5 million tons of cement from import- 
ed clinker. Iron and steel manufacturing 
from imported metal accounted for the 
metals sector’s largest output in terms of 
value, and nonferrous metals manufactur- 
ing was the second largest. 

Singapore remained the leading producer 
of refined oil in Southeast Asia despite low 


oil prices and sluggish international de- 
mand. There were five oil refineries in 
Singapore supplying petroleum products to 
the region. In 1987, Singapore processed an 
estimated 736,000 barrels per day of crude 
oil. Mobil Oil Co.’s Jurong oil refinery 
planned a $20 million expansion of reform- 
er capacity to meet increased domestic de- 
mand for gasoline. À reformer produces 
gasoline having lighter constituents and a 
higher octane number. Esso Singapore Pri- 
vate Ltd. planned to invest $95 million in a 
visbreaker, a process for reducing the vis- 
cosity of heavy residual oils, at the Pulau 
Ayer Chawan oil refinery, which has a 
capacity of 230,000 barrels per day. 

In a joint venture with Forasol-Foramer 
of France and Friede and Goldman, Singa- 
pores Far East Levingston Shipbuilding 
Ltd. built a $50 million to $60 million 
offshore drilling rig in its shipyard. The 
high technology jack-up drilling unit was 
sold to Santa Fe International Corp. of the 
United States, an oil drilling company. Far 
East Levingston also received a contract 
from Conoco Inc. of the United States for 
fabricating a major part of an offshore oil 
platform with 7,000 tons of steel from re- 
gional suppliers.“ 


Table 11.—Singapore: Exports and reexports of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1985 


METALS 


Aluminum: 
Ore and concentrate 
Oxides and hydroxides 
Metal including alloys: 
ra 


37 
17,665 
10,707 


factures ______________ 15,681 


See footnotes at end of table. 


Destinations, 1986 
1986 United Other (principal) 
119,180 A China 106,832; Malaysia 6,385. 
12,484 () Japan 10,493; Pakistan 621. 
15,650 78 


Malaysia 7, 469; Australia 2,618; Hong 
Kong 707. 
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Table 11 5 Exports and reexports of mineral commodities" Continued. 
D (Metric tons unless otherwise specified) 


Destinations, 1986 


See footnotes at end of table. 


‘Commodity `. 1985 1986 J 
ES | ied Other (principal) 
METALS —Continued 
Ore and concentrate — — 18 21 — All to Australia. 
Oxides and hydroxides -< ----- 29 29 — Malaysia 27. 
Cobalt: Oxides and hydroxides _ - 4 8 — Malaysia 5. 
Columbium and tantalum: | 
Ore and concentrate, tantalite — 8 393 _. Thailand 303. 
Metal including alloys, all forms, 
e tantalum ________ kilograms_ _ 30 3) -- All to Japan. 
r: 
and concentrate 280 1 _. NA. 
€ and speiss including cement ig 
Met al including alloys: ~ CSS RU" aud | 
%%% — 21,726 23,151 92 India 10,457; Japan 7,989; Bepublic of 
Korea 2,357. 
. and semimanu- 
G factures nu ur ROOM 9, 587 12.284 1 Malaysia 9,901; Hong Kong 604. 
Waste and sweepings _—— kilograms. .. 759 1.280 2 West Germany 750; 100. 306; 
| United Kingdom 
Metal including alloys, unwrought | | 
and partly wrought -troy ounces. _ 63,691 182,750 199 Malaysia 58,450; Japan 33,823; West 
| Germany 15, 15,882. 
Iron and steel: 
Ore and concentrate b roasted 
ee EEE ate ee ted 8 21 19 -- All to Hong Kong. 
© Scrap -—-------------- ~. 166,66 90,776 — Thailand 37,758; Japan 34,244. 
Pigi iron, cast i iron, related mate. | 
200 mM OH MESE CANON 8,599 1,413 TM Malaysia 1,293. 
erroalloys FFC 1.126 548 Malaysia 400; Australia 100 
teel, primary form 8,627 5,124 . Malaysia 3 944: Taiwan 979. 
mimanufactures 001 369, 760 102,845 Malaysia 195, 152; Brunei 20,398; Ja- 
pan 17,691. 
Ore and concentrate 21 10 __ All to India. 
dp 8 2,147 233 - --. Malaysia 162; Japan 51. 
Metal including & alloys: | 
ec c EU I 8 7,057 5,103 p Tuan 1,660; Malaysia 1,067; India 
' Unwrought and semimanu- 
5 A ER 857 5,760 ES Malaysia 1,827; Thailand 1,553. 
5 including alloys, | 
dp ET ae eee 8 44 83 — North Korea 16; Thailand 5. 
Ore aad e bun 21,954 23,565 -- Republic "P sd 4,308; India 3,650; 
enya 
"OZMdeS ll dea aues 1,239 976 M Malaysia 7 149; North Korea 120. 
[vc 3 76-pound flaska — 290 174 — North Korea 145. 
ickel: | 
Matte and speisg |... 1 1,307 __ India 1,302. 
Metal 3 alee | | EE 
Su c n e E 1,072 280 4 Japan 205; United Kingdom 44. 
Unwrought and semimanu- 
factures _.___________- | 2,480 . 2,114 -- India 2,531. 
Platinum-group Hietala Metals including 
alloys, unwrought and partly wrought 
Sil troy ounces. — 8,456 1,800 ees Japan 1,098; United Kingdom 822. 
ver: 
Ore and concentrate () me | 
Waste and sweepings .. kilograms :: . 18,452 1,447 — United Kingdom 1,146; Japan 192. 
Metal including alloys, unwrought 
* and partly wrought troy ounces. — 59, 543 121,337 27,199 Malaysia 28,260; Thailand 9,099. 
Ore and concentrate - PE E ME 9,728 4,892 120 lr cde 2 175 Republic of Korea 
Ash and residue containing tin 1,012 571 Bs Tawa Y: 1 West . 250. 
Metal including alloys: 
e us ru eee 137 15 -- Taiwan 64. 
Unwrought and semimanu- 
actures 20, 458 30,157 6,474 "apan SA 9,402; Do m nem 5,075; 
Titanium: Oxides „ 821 1,445 ane Malaysia 575 India 454; Japan 128. 
n: 
and concentrate | 1,488 782 109 India 276; Hong Kong 152. 
Metal including alloys, all form 68 52 32 Italy 5: France 4. 
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Table 11.—Singapore: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Ore and concentrate |... - 
Oxido uc 
Metal i including alloys: 
OD ss os ee MEM NEN 
Unwrought and semimanu- 
actureesss ~~ _____ 
Other: 


Ores and concentrates_ s 
Ashes and residues 


Base metals including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 
lE ER CES ee 8 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 
. and polishing 19 and 


Barite and witherite 
Boron materials: 
Crude natural borates 
Oxides and acids |... 


Diamond: 
Gem, not set or strun 
value, thousands 


Industrial stones 
Diatomite and other infusorial earth .. .. — 
Feldspar 
Fertilizer materials: 

Crude, n. ess 


Unspecified and mixed 


5 natural __-____________ 
11 Leg and plaster _____________ 


Magnesium compounds: Magnesite, crude 
including magnesia ... . 
Mica, all form 
Nitrates, crude ________________ 
Phosphates, crude |. 
Pigmente, mineral: Iron oxides and 
ydroxides, p 
Potassium salts, crude _ 
Precious and Se Iprecious stones other 


Natural value, thousands 
Synthetic do- 
Pyrite, unroas teu 
Salt and brine... 5 


Sodium compounds, n. e. s.: 
Carbonate, manufactured 
Sulfate, manufacturedds 


See footnotes at end of table. 


1985 


2 
1,446 
662 
3,363 
245 
31,362 
83 


110 


$48 


370 
7,117 
32,431 
18,986 
135 
307,287 


2,959 
22,668 


$15,151 


174,015 
51,964 
91 


2,666 
5,081 


1986 


$1 


275 
4,276 
12,939 


10 
183 
66,927 


2,781 
12,065 


United 
States 


Destinations, 1986 
Other (principal) 


Thailand 30; Malaysia 12. 
China 294; Japan 199. 


Taiwan 277; Japan 156; India 107. 
Malaysia 2,299; Netherlands 680. 


Malaysia 170; Thailand 160. 

Malaysia 25, 303; Brunei 12,996; Phil- 
ippines 6, 501. 

Australia 71 6; North Korea 35. 


Malaysia 35. 


NA. 


Malaysia 194; Thailand 28. 
Malaysia 4, 273. 
Malaysia 10, 100; New Zealand 1,119. 


All to Malaysia, 

Malaysia 161 

Malaysia 35,167; Brunei 9,780; Re- 
public of South Africa 6 6,118. 

Brunei 1,609; aysia £ 861. 

Malaysia 5, 5, 0b4; Philippines 1,849; Ja- 
pan 1,5 


um-Luxembourg 1. 
Hong da fi $128; Tan #46. 
1; Thailand 15 


Males ela 3, 278. 
Malaysia 40,570. 


Malaysia 179; Thailand 68. 
Malaysia 8, 7 523 Philippines 3,970; Pa- 
pua New Guinea 1 ,935. 

Republic of South Africa 14,446; Ma- 
laysia 1,649. 

Malaysia 52, 882; Sri Lanka 47,267; 
Thailand 10, 918. 

Malaysia 48, 135; Republic of South 
Africa 3, 439. 

Malaysia 13. 

Malaysia 2,608. 

c n 1, 583; Malaysia 707; Guinea 


eom: $2,295; Malaysia $1,995; 


Taiwan 108; North Korea 36. 
Malaysia 31; Japan 9. 
Republic of South A Africa 475. 
Malaysia 2,190. 


Malaysia 562. 


Thailand $1,467; Switzerland $644; 
Hong Kon g $413. 
Tee $214. Republic of Korea 


Malaysia 6,198; Brunei 2,677. 


Malaysia 1,297. 
Malaysia 10,084. 
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Table 11.—Singapore: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1986 
Commodit 1985 1986 ; 
en ignited Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 

ension stone: 

Crude and partly worked 217 233 — Malaysia 199. 

Wo dr ur Oc C eer tn E 6,046 4,115 69 Malaysia 8,871; Brunei 470. 
Dolomite, chi Bat dtr ee ee e 22 1,268 -- Taiwan 963; Papua New Guinea 295. 
Gravel and crushed rock |... 717 390 —-— Malaysia 33 )9. 

Limestone other than d 3 S 234 86 NA NA. 
: RADO other than metal-bearing ..... 601 698 ENS Malaysia 363; Brunei 164. 
Elemental: 
Crude e nduding native and by- 
procu SEEN HR PEE NN 7,838 15,885 -- Malaysia 12,454; Thailand 1,964. 
Co ids, precipitated, sublimed 7,051 10,600 zen Malaysia 1.780 „529: Thailand 2.300; Phil- 
pines 
Sulfuric acid... 2... 2,581 1,743 NS Malaysia Li 1, 155 
Talc, steatite, soapstone, pyrophyllite 832 512 zu Malaysia 510. 
er: 
Crude` ---—-------------——- 17,220 5,379 a Malaysia 2,149; Philippines 1,540; 
Slag and dross, not metal-bearing _ __ 11,150 7,480 -. Japan 5,741; Malaysia 1,411. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 20,135 19,387 Burma 6,571; Sri Lanka 4,086. 
Carbon black 3,274 5,632 576 ~— India 540; Japan 448; Malaysia 372. 
Coal, all including briquets 478 1,607 er Malaysia 1, 0. 
Coke an semicoke ___________ _ — 14,731 17,462 -- Malaysia 18, 829; Bangladesh 2,060. 
e um: 
Crude. thousand 42-gallon barrels. _— 622 649 —— All to Thailand. 
Partly refined do- 829 689 516 Japan 153. 
Refinery products do... 193,971 216,866 14,517 Japan 47,650; Malaysia 34,992; Hong 
ong $3,110. 
NA Not available. 
1Table prepared by. Audrey D. Wilkes. 
Wess than 1/2 unit. 
*Unreported quantity value at $6,000 


*May include other precious metals. 
5Includes hydrogen sulfate and pyrosulfate. 


Table 12.—Singapore: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 j | 
d os Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 410 20 -- China 10; Australia 5. 
Oxides and hydroxides |... ~~~ 48,702 103,137 428 Australia 101,491. 
Metal including alloys: 
SOFAD Su oe ee 771 845 50 Malaysia 503; Brunei 1465. 
Unwrought and semimanu- 
facturet2s 46,896 44,941 1,516 „ Japan 5, 493; Malay- 
f sia 5,193. 
Beryllium: Metal including alloys, all 
formi. v 886 o 12 -- Mainly from Japan. 
Chromium: 
Ore and concentrate 19 8 NA NA. 
Oxides and hydroxides |... ~~ 220 151 74 United Kingdom 34; Japan 23. 
Cobalt: Oxides and hydroxides _ _ — — - _— 5 29 2 China 25. 
Columbium and tantalum: 
Ore and concentrate, tantalite _ — _ — — 68 (?) _. NA. 
ides 5 alloys, all forms, 
NC D MEER (3) 46 36 Finland 9. 


See footnotes at end of table. 
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Table 12.—Singapore: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Copper: 
Gre and concentrate 
pee m speiss including cement 


Unwrou ght 


Gold: 
Waste and sweepings 
value, thousands 


Metal including alloys, unwrought 
and partly wrought .troy ounces. . 


Iron and steel: 
Iron ore and concentrate excluding 


Write 


Unspecified --- 
Steel, primary form 


Semimanufactures 
thousand tons 


Unwroug nt 
Semimanufactures 


aie including. al 


— an a am an AP —— e ae e ae a —— ane ——— 


und flasks__ 
Nickel: silos 


Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. . 


Silver: 
Ore and concentrate 
value, thousands 
Waste and sweepings®_ _ _ _ _ do... 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. - 
Tin: 
Ore and concentrate |. 
Ash and residue containing tin . 
Metal including alloys: 
Unwrought and semimanu- 
factures 
Titanium: Oxide s 
Tungsten: 
and concentrate 


Metal including alloys, all forms _ __ 
See footnotes at end of table. 


1985 


$1,442 
105,937 
12,581 
65,402 
46,614 


6,186 
1,940 


1,542 
163,018 


1,849 


34,240 


$341 
1,282 


8,315 
8,481 

337 
1,371 
6,854 


1,699 
28 


1986 


34,169 


$3,839 


125,002 


10,167 
209,091 


60,015 


3,183 
2,718 


4,898 
245,461 
1,289 

1 

381 

133 
9,673 
831 

68 
28,846 


2,327 
928 


182 


3,726 
1,410 


17,394 


$1 
$55 
3,145 
5,501 
9,585 
281 
13,030 
8,125 


1,235 
102 


United 
States 


103 


Sources, 1986 


Other (principal) 


United Kingdom 8. 
Malaysia 12. 


Malaysia 4,290. 
Chile 3,157; Japan 1,856. 
sa E Malaysia 3,173; Taiwan 


Malaysia $2,160; West Germany $829; 
Hong Kong $532. 


Japan 87,579; United Kingdom 
16,654. 


All from Malaysia. 


United Kingdom 119,201; Australia 
37,399; U.S.S.R. 28,068. 


U.S.S.R. 30,000; Mozambique 22,875. 


Mozambique 2,974. 

Mozambique 1,080; Norway 981; 
China 460. 

Australia 2,502; Mozambique 1,838. 

New Zealand 45,700; Netherlands 
40,143; Malaysia 25,934. 


Japan 697; Malaysia 112; Republic of 
Korea 107. 


Australia 211; China 55. 


Malaysia 63; Brunei 56. 

Japan 6,939; Australia 1,386. 

Australia 331; Taiwan 177; United 
Kingdom 132. 


Japan 43. 
Gabon 15,750; Brazil 9,846; Mexico 
3,056 


Japan 1,985. 
China 464. 


Malaysia 61; Philippines 32. 
New Caledonia 1,971; France 1,559. 
Japan 426; Norway 339. 


West Germany 12,764; United King- 
dom 965. 


NA. 
Hong Kong $21; Malaysia $13. 


Australia 1,025; West Germany 666; 
United Kingdom 490. 


China 3,556; Burma 668. 
Malaysia 9,534. 


Malaysia 216. 

Thailand 6,629; Malaysia 5,236. 

Japan 2,702; Australia 1,268; West 
Germany 996. 


Burma 1,057. 
China 90. 
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Table 12.—Singapore: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 j 
d s Other (principal) 
METALS —Continued 
Uranium and/or thorium: 
Oxides and other compounds 
value, thousands. $111 $130 $25 France $84. 
Metals including alloys, all forms 
= kilograms_ — 58 2 NA NA. 
inc: 
Ore and concentrate aye 40 9 Australia 14; Malaysia 13. 
Oxides ________~___________ 968 957 38 China 302; ; Belgium-Luxembourg 144. 
Metal including alloys: 
MODO UN ß 415 221 T All from Malaysia. 
Unwrought and semimanu- 
E acture _—------------ 10,980 13,277 224 Australia 6,251; Canada 2,983. 
er: 
Ores and concentratess 352 605 Mae Burma 250; Malaysia 160. 
Ashes and residues 114,576 177,613 -— Japan 157, 465; Philippines 11,114. 
Base metals including alloys, all forms 85 3 18 Thailand 7. 
Abrasives, n.e.s.: 
piod Corundum, emery, pumice, 
SM DC ⁰y Ta es 437 516 371 Hong Kong 37; China 36. 
Artificial: Corundum .........- 37 30 _. China 18; A 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands 351 $406 $320 France $68. 
dei and polishing M hec and 
! 8 1,704 2,350 48 China 1,208; Japan 465. 
heen ede PFF 6,078 3,987 91 Canada 2,090. 
Barite and witherite. 18,116 14,382 1,284 Malaysia 10,128; Thailand 2,157. 
Boron materials: 
Crude natural borates 1,281 109 109 
Oxides and acids 573 498 88 Italy 292; China 64. 
Cement thousand tons - 2,701 2,103 (7) Japan 697; Taiwan 532; Malaysia 459. 
See RACE tat 8 3,865 5,735 3 AAT, Th 1, 498; ; United Kingdom 
Clays, crude — - - - - ----------——- 50,186 60,625 34,509 Mala 3 888. 13,672; United Kingdom 
Cryolite and chiolite |... 5 5 éi All from China. 
Diamond: 
Gem, not set or st 
alles thousands $30,521 $39,843 $3,535 India $14,943; F 
$10,457; Israel $8,05 
Industrial stones do- 31.522 3644 $45 Ireland $427; Iceland 561. 
Diatomite and other infusorial earth .. .. — 866 963 918 Malaysia 12. 
Feldspar |... ~~ ~~ ~~~ ________ 5,992 4,413 31 India 2, 2, 428; China 1,262; Thailand 
Fertilizer materials 
Crude, n. ess 3,703 778 _. Thailand 462; Australia 152. 
Manufactured 
Ammon ia 772 621 4 341 Went 212; t Belgium Duzembonrg 
rmany l 
Nitrogenouns 79, 860 5,256 23 West German oe 2,263; Malaysia 823; 
Australia 7 
Phosphatic - —- - ----------- 3,163 22,456 21,573 China 450; Republic of Korea 350. 
S AA é 189,366 155,536 3) Men 60,06 ; U.S.S.R. 58,100; Israel 
Unspecified and mixed - 62,036 42,091 116 West Germ any 33,854; Malaysia 
Graphite, natural 427 407 2 Japan 167; 167; China 121; Republic of 
Gypsum and plaster . ------------ 97,845 56,130 191 Thailand: 25 191; Australia 17,924; 
Malaysia 6, 077. 
Lie . uotis uei 11,208 5,010 — Malaysia 4 452; China 300. 
Magnesium compounds: Magnesite, crude 
dpud magnesia LL ll 191 472 18 Norway 255; Japan 154. 
“Crude including splittings and waste 1,220 496 84 India 253; China 100. 
Worked including agglomerated split- 
II 88 54 17 (2) Japan 14. 
Phosphates, ceru le 5,219 4,920 rd India 1y ,630; Australia 1,400; Malaysia 
3 mineral: Iron oxides and ' 
ydroxides, processed 2,948 3,058 561 216 Germany 966; Japan 857; China 
Potassium salts, crude. . _ 1 30 es All from Switzerland. 


See footnotes at end of table. 
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Table 12.—Singapore: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
x sue Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond: 
Natural!!! value, thousands $4,287 $2,834 $458 ae 12 22 A 78; Thailand $57 6; Sri 
Synthetic ____________ do— $688 $1731 $107 U.S.S.R. $272; Thailand $183. 
Pyrite, unroasted_ - - - - - -------——- = 43 31 NA. 
Salt and br ine 36,102 36,700 83 Thailand 11,087; Australia 6,723; 
China 6,091. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 5,288 347 20 East Tei many 152; Australia 59; Ja- 
pan 58. 
Sulfate, manufactured 7,652 20,748 16,226 Taiwan 2,140; China 1,614. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,215 1,228 1 Italy 654; China 206; Malaysia 157. 
Worked |. _____________~_ 56,675 34,529 38 Italy Tid 96; China 5,641; Portugal 
Dolomite, chiefly refractory- grade 1,192 127 31 Norway 62. 
Gravel and crushed rock ________ 779, 438 697,463 11 Malaysia 696, 126. 
Limestone other than dimension „543 72,178 ir Malaysia 44,933; Japan 27,154. 
Quartz and quartzite 126 172 x Malaysia 89; China 49. 
Sand other than metal-bearing 
thousand tons 1,203 1,205 1 Malaysia 1,192. 
Sulfur: 
Elemental: 
Crude including native and by- 
product. . LL 34 142 9 China 70; Poland 54. 
Cdlloidal, precipitated, sublimed _ 127 510 356 Poland 72; Republic of Korea 54. 
Sulfuricacid. ----------— 263 302 21 Malaysia 146; West Germany 104. 
81 steatite, soapstone, pyrophyllite 3,986 6,205 235 China 4,278; Republic of Korea 533. 
er: 
Crude. ĩ ²˙ A 39,753 32,489 oe West Germany 30,841. 
Slag and dross, not metal- bearing 6,726 12,818 (2) Taiwan 6,574; Japan 6,067. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 2,643 2,186 398 Japan 871; Republic of Korea 519. 
Carbon black 4,523 4,621 351 Malaysia 2,271; West Germany 408. 
Coal, all grades including briquets 2,148 1,825 878 United Kingdom 715. 
Coke and semicockkkaeaea 31,727 27,434 re Japan 16,487; Australia 10,753. 
Peat including briquets and litter 166 182 he Netherlands 78; United Kingdom 42; 
Ireland 37. 
Petroleum: 
Crude_ thousand 42-gallon barrels_ . 218,831 236,830 pm eoi ade Iran 49,561; China 
Partly refined 40 2,378 2,132 oe Malaysia 2,251; Kuwait 480. 
Refinery products _______ do... 11,278 79,340 4,338 Saudi Arabia 25,229; Kuwait 15,845; 
Bahrain 11,658. 
NA Not available. 
1Table prepared by Audrey D. Wilkes. 
2Less than 1/2 unit. 
May include other precious metals. 
*Includes hydrogen sulfate and pyrosulfate. 
SRI LANKA?5 


Sri Lanka's mining industry produced 
around 18 minerals or mineral-based com- 
modities during the year. The most impor- 
tant were cement, clays, gem stones, graph- 
ite, gypsum, mica, minerals associated with 
typical heavy mineral sands deposits, phos- 
phate rock, salt, and rolled steel (from 
imported ingot and scrap) The value of 
mineral industry output, including the pe- 
troleum refinery sector, was 296 of GDP. 

Economic performance in 1987 was the 
poorest since 1975 with real GDP growth 


dropping to 1.5% over 1986. Growth by 
sector varied widely. Agriculture, by far the 
most important part of the economy, declin- 
ed 8% below 1986 while the value of factory 
industry output increased 8% over that of 
1986. Drought was an important negative 
factor. A considerable amount of farmland 
was not planted in the north and east 
because of continuing civil disturbances in 
those areas. 

Unemployment continued at a rate esti- 
mated at more than 20%. Prospects for a 
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rebound in economic growth in 1988 were 
good providing normal rainfall is received 
during the growing season. 

Sri Lanka had a trade deficit of $658 
million during 1987, a slight improvement 
over the $731 million deficit of 1986.26 The 
major mineral exports were gem stones, 
graphite, and titanium, while fertilizer, pe- 
troleum, and steel raw materials were the 
most important mineral imports. 


COMMODITY REVIEW 


Industrial Minerals.—Feldspar and 
Fluorspar.—Exploration in the Matale Dis- 
trict of Central Province by the Industrial 
Development Board has revealed, reported- 
ly, rich deposits of feldspar and fluorspar. 
The Ceramic Corp. plans to increase its 
ceramic and porcelain production capaci- 
ties. These new deposits could be important 
because Sri Lanka has never produced 
fluorite and has produced very modest 
quantities of feldspar. 

Fertilizer Materials.—The 40-million-ton 
Eppawela apatite deposit has been under- 
utilized because of the insoluability of the 
phosphate. Sri Lanka’s scientists have re- 
portedly perfected a technology for increas- 
ing the solubility of the phosphate radical 
using hydrochloric acid rather than more 
commonly used sulphuric acid. If commer- 
cially successful, the new process could 
allow Sri Lanka considerable savings in 
superphosphate import costs. The Sri Lan- 
ka Institute of Fundamental Studies was 
reportedly seeking local and foreign assist- 
ance to construct and operate a pilot plant. 
The Eppawela operation consisted of a mine 
and 15,000-ton-per-year grinding plant. The 
finely ground phosphate has been applied 
directly for perennial crops and trees. The 
State Mining and Mineral Development 
Corp. has applied to the Government for 
approval to increase the grinding capacity 
to 35,000 tons per year with funding from 
the Asian Development Bank. 

Gem Stones.—The Sri Lankan Govern- 
ment was scheduled to sign an agreement 
with Thailand legalizing geuda exports for 
those who obtain special trading permits 
and would export through the Govern- 
ment’s State Gem Corp. Geuda is a milky, 
rough form of the mineral corundum, for- 
merly a waste material from gem stone pits. 
The Thai gem stone merchants discovered 
in the early 1970’s that proper heating of 
geuda cleared the cloudiness and changed 
the color to blue, making it into sapphire. 
Smuggling of gem stones and geuda from 
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Sri Lanka to Thailand had become so wide- 
spread that the Government sought to in- 
crease its revenue from the gem stone 
industry by signing the agreement with 
Thailand. At current exchange rates, legal 
gem stone exports have totaled as much as 
$50 million annually. 

. It has been common knowledge in the 
gem stone mining center of Ratnapura that 
the value of gem stones smuggled out of the 
country annually has been several times 
that of legal exports. The Government has 
not announced the value but conceded that 
there were ''vast quantities" of gem stones 
illegally exported.*° 

Geologists testing alluvial gravel in the 
Koslanda area have identified potentially 
gem-quality diamond deposits. The reports 
have attracted prospectors and speculators 
from all over the world. The main area of 
interest was along the Menick Ganga in the 
Central Province close to the Diyaluma 
waterfall, a famous tourist attraction. 

Graphite.—To improve the production 
and export potential for its Bogala and 
Kahatagala graphite mines, the Govern- 
ment-owned Mining and Mineral Develop- 
ment Corp. reportedly expended $18 million 
between 1982 and 1987. Much of the cost 
was financed by the Asian Development 
Bank. Orders were received for more than 
3,000 tons of graphite for 1988 compared 
with 1,000 tons for 1987. Most of the in- 
crease was for refractory-grade graphite 
from the Kahatagala and adjacent Kolonga- 
ha Mines. The mines had a considerable 
stockpile of graphite because of insufficient 
demand.*! 

Mineral Sands.—Late in 1987, the Na- 
tional Aquatic Research Agency reported 
the discovery of monazite-bearing mineral 
sands on the continental shelf along the 
northern and southwestern coasts. The 
placer deposits are at a depth of 10 to 15 
meters about 8 kilometers offshore. These 
deposits can be mined easily with conven- 
tional dredging equipment.*? Monazite was 
recovered as a byproduct of mineral sands 
at Pulmoddai on the northeast coast, where 
ilmenite, rutile, and zircon were major eco- 
nomic minerals. 

Mineral Fuels.—A Single Point Buoy 
Mooring system was installed 9.2 kilome- 
ters off the coast near Sapugaskanda and 
was connected to shore during 1987 with a 
914-millimeter pipeline. The buoy system 
allowed deepdraft tankers to unload crude 
oil directly without transshipping or light- 
ering. The land terminus of the pipeline is 
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Orugodawatta, where four 290,000-barrel 
crude oil storage tanks were under con- 
struction at yearend. The oil will be pumped 
from these tanks through a 610-millimeter 
pipeline to the refinery at Sapugaskanda. 
The $36 million project was expected to save 
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$1.5 million per year in freight charges. The 
Ceylon Petroleum Corp. planned to modern- 


ize the refinery by broadening its range of 


products and increasing its liquefied petro- 
leum gas capacity. Tenders were to be 
offered during the last half of 1987. 


VIETNAM 


The most important event of the minerals 
industry was the rapid development of the 
Bach Ho offshore oilfield, 160 kilometers 
southeast of Ho Chi Minh City. The reserves 
were not revealed, but the Vietnamese and 
Soviet Governments were confident enough 
to begin priority construction of a 60,000- 
barrel-per-day oil refinery at Tuy Ha. If 
production increases as planned, the value 
of the petroleum would surpass by 1990 that 
of any other mineral commodity produced 
in Vietnam. 

Economic problems continued. The GDP 
was one of the lowest in the world at $100 
per capita. Unemployment was 30%; the 
foreign debt was between $6 billion and $7 
billion; and the inflation rate was in the 
triple digits. To improve the economy, the 
National Assembly passed in December a 
foreign-investment law to attract Western 
capital and businesses. Under this law, 
foreign investors may have 100% equity in 
any venture. They can set up joint ventures 
with a minimum of 30% foreign capital. 
The tax on profits would range from 15% to 
25%, and the nationalization of foreign 
property would be prohibited. A tax holiday 
may be granted for important projects for 
2 years followed by a 50% reduction for 
another 2 years. 

Vietnam was believed to have exploitable 
deposits of bauxite, coal, chromite, gold, 
iron ore, tin, and titanium. The lack of 
funds and expertise has prevented their 
exploitation. The Government was hoping 
that foreign investment would be available 
for developing some of these deposits. In the 
long run, Vietnam’s success in attracting 
foreign investors will depend primarily on 
the flexibility and cooperation of the Gov- 
ernment. 

The U.S.S.R. was Vietnam’s biggest trad- 
ing partner, accounting for 80% of Viet- 
nam’s imports. The most important of these 
were fertilizer, fuel, machinery and equip- 
ment, and rolled steel. Vietnam’s exports, 
again mostly to U.S.S.R., were primarily 
nonminerals, including coffee, fruit, lum- 
ber, rubber, and tea. Mineral exports were 


not large but of potential importance. Be- 
tween 500,000 and 700,000 barrels of crude 
oil were exported during 1987. About 
500,000 tons of anthracite and a few hun- 
dred tons of tin metal were the other most 
significant mineral exports. Gypsum for the 
cement industry was supplied by Laos. 

Balance of payment and increasing trade 
deficits caused problems for the economy. 
Exports increased by 8%, while imports 
14%. Plans were to increase exports 17% in 
1988 and hold imports to a practical mini- 
mum. 

The Government has a continuing pro- 
gram to gather basic geological data both 
onshore and offshore along its 3,444- 
kilometer coastline. The offshore work was 
being assisted financially and technological- 
ly by the U.S.S.R. The Institute of Pacific 
Oceanography of the Soviet Academy of 
Sciences was the major group working with 
and training scientists from the Institute of 
Oceanography of the Vietnam Institute of 
Science. Geological and geophysical survey- 
ing and mapping of the continental shelf 
have been performed. The topography of 
the seafloor has been mapped and cross 
sections of the underlying structure were 
prepared. The work has produced not only 
accurate data for further mineral resource 
evaluation but also a cadre of well-trained 
has produced a cadre of well-trained Viet- 
namese scientists versed in modern ocean- 
ography techniques.** 

Onshore exploration was to be strength- 
ened through an agreement with the Gov- 
ernment of Czechoslovakia to aid in geologi- 
cal surveys and exploration during 1988-90. 

The General Department of Mines and 
Geology's mineral analysis capability re- 
portedly was enhanced by doubling the 
Dalat Atomic Research Institute's nuclear 
reactor capacity to 500 kilowatts. The insti- 
tute produced radioactive isotopes for medi- 
cal and analytical testing. The content of 
copper, gold, silver, and other metals in soil 
samples can now by determined at the 
institute. These analyses have been per- 
formed previously in other countries. 
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COMMODITY REVIEW 


Metals.—The bauxite mines in Bao Loc 
District, Lam Dong Province, have been 
entirely mechanized and the ore grade has 
improved from a concentrate of 43% to one 
of 46% aluminum oxide content. The grade 
improvement could indicate the installation 
of a washing plant as part of the mechani- 
zation. The small mine furnishes bauxite 
for chemicals and abrasives. 

Construction of a 22,000-ton-per-year 
*soft iron" plant at the Thai Nguyen iron 
and steel complex was completed. The plant 
began operating in November, 1 year ahead 
of schedule. It was designed and built com- 
pletely by personnel at Thai Nguyen. The 
Vietnam press did not provide a definition 
of "soft iron" but stated it was the first of its 
kind in the country. The soft iron would be 
used in electric furnaces for producing steel 
ingot. 

Industrial Minerals.—Cement.—The Fed- 
eration of Cement Enterprises reported that 
production of 1.5 million tons of portland 
cement in 1987 was the highest ever. De- 
spite the record high, serious problems still 
remained. The industry had an installed 
capacity of 3.4 million tons per year. Raw 
material shortages and transportation were 
the major causes for low capacity utilization 
of two modern rotary-kiln plants. A Nhan 
Dan newspaper editorial detailed how poor 
planning resulted in the 1-million-ton-per- 
year facilities having inadequate limestone, 
other raw materials, energy supplies, com- 
munication, transportation, bag filling ca- 
pacity, and warehousing. “Careful efforts 
were not made from the very beginning to 
train, develop, and prepare a technical and 
professional force of managers and opera- 
tors and to repair equipment,’ the editorial 
said. There have been other press refer- 
ences to a rapid decline because of poor 
maintenance and the need for a large in- 
vestment to regain capacity. 

A 5,000-ton-per-year vertical kiln cement 
mill began operating in December at Chieng 
Pac, Thuan Chan District, Son La Province. 
Many of the plant components were made 
locally. These cement minimills are scat- 
tered throughout the country and have an 
aggregate capacity of 500,000 tons per year. 
Output from the plants depends largely on 
the availability of electric power and fuel. 

Fertilizer Materials.—The Soviet Union 
has been assisting in the improvement of 
the Lao Cai apatite mine in Hoang Lien Son 
Province. A total of 25 main projects have 
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been completed in the long-term rebuilding 
of the mine facilities, which were severely 
damaged during a border dispute with Chi- 
na in February 1979. Nearly 90,000 cubic 
meters of concrete have been pourod and 
1,000 tons of equipment has been installed 
for recent projects. A new electric power 
system was under construction as were 
railroad facilities. An. ore dressing mill was 
under construction at yearend to process 
low-grade ore that had been underutilized 
or discarded for years. No details were 
available about the type and capacity of the 
mill. 

The Vietnamese press reported plans for 
the country's second superphosphate plant. 
It was to be located in Long Thanh, 25 
kilometers east of Ho Chi Minh City, and 
have a capacity of 45,000 tons per year. 

Because the agriculture sector commands 
the highest priority in economic planning, 
fertilizer production is of critical impor- 
tance. An article in the Hanoi press in 
December described the phosphate fertilizer 
industry and the nature of severe and 
persistent problems of production and 
distribution.“ The target for superphos- 
phate production at Lam Thao was 310,000 
tons in 1987. However, each step in the 
production process had problems. Domestic 
pyrite production was inadequate and suffi- 
cient imports could not be obtained because 
of a lack of foreign exchange. Pyrite from 
Albania was delivered late. The next most 
serious problem was transportation. Local 
raw material movement was hamperod by a 
shortage of railcars and trucks for highway 
use. Although 135 railcars were needed 
daily to transport apatite to Lam Thao, only 
85 to 90 were available. Distribution of the 
phosphate fertilizer went no smoother than 
production. Rail distribution was less than 
50% of that planned. The truck shortage 
prevented the railroad shortfall from being 
delivered by highway. Undelivered fertiliz- 
er was a problem because, without ware- 
houses, it was stacked outside where it 
washed into a river when it rained. Trans- 
portation losses were as high as 30%, with 
pilferage accounting for most. The other 
problem was the quality of the phosphate. 
Open storage of single superphosphate 
caused the P.O; content to leach from the 
standard of 16.5% to less than 9% in many 
cases. | 

Mineral Sands.—The Vietnamese press 
announced plans for building a 20,000-ton- 
per-year ilmenite recovery plant. Titanif- 
erous sand deposits, 0.5 to 1.0 meter thick 
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and 15 to 30 meters wide, have been identi- 
fied along the coasts of Binh Tri Thien, 
Nghia Binh, and Phu Khanh Provinces. The 
Binh Tri Thien deposits have the highest 
zirconium content and extend 60 kilometers 
along the coast. The Vietnamese will prob- 
ably require assistance for plant design. 

Sulfur.—Five organizations, including 
one from the Soviet Union, were involved in 
enlarging the Giap Lai iron pyrite mine in 
Vinh Phu Province. The work was being 
done also to improve efficiency and reduce 
supplies and fuel consumption. ! 

Mineral Fuels.—Coal.—The production 
target of 6.1 million tons was met in 1987. 
The goal was met despite such problems as 
a lack of construction capital, a shortage of 
spare parts, a poor transportation system, 
and a shortage of electric power. Of greater 
concern was the gradual deepening of the 
mines and the resulting higher cost of 
production. In major Hong Gai coal mines 
during the 1970’s the stripping ratio was 3 
to 4 cubic meters of overburden for each ton 
of coal, whereas in 1987, twice the amount 
of overburden removal was necessary. In 
many cases, mining was still done with the 
same equipment as that of the 1970’s. Simi- 
larly the underground mines were deeper as 
the upper levels have been worked out. Coal 
was one of Vietnam’s major exports, but the 
output of high-quality coal demanded by 
foreign clients was falling, making the qual- 
ity more difficult to maintain. A Hong Gai 
Coal Co. representative stated that produc- 
tion could not be increased without improv- 
ing technology and finding new, presuma- 
bly shallower, deposits. Labor relations and 
morale were of concern to management. 
Miner salaries were not much higher than 
other workers. The company representative 
stated that difficult and dangerous working 
conditions underground should justify a 
much higher wage scale. Ironically because 
of financial problems, miners received one- 
half their salary during the fourth quarter 
of 1987 and nothing in January 1988. 

The coal sector has long been a recipient 
of much of the Soviet Union's technical and 
financial aid. The aid accounted for more 
than 8596 of the nation's coal production 
capacity. Another technical cooperative 
agreement was being prepared for 1988-90. 
The draft agreement contained the follow- 
ing main provisions: Maintain production 
at six major mines and two large equipment 
maintenance plants, build coal region infra- 
structure to increase efficiency, expedite 
existing projects and postpone several proj- 


MINERALS YEARBOOK, 1987 


ects until investment capital becomes avail- 
able. Some of the projects were as follows: 


the creation of an Institute of Economics 


and Coal Planning; a 960-seat vocational 
school at Cam Pha; production coordination 
between the ministry and mines; central 
storehouses to protect equipment and mate- 
rials; a 500-bed hospital for coal workers; 
cultural centers for workers at the Coc 6 
Mines; additional research equipment for 
the Mining Institute; and housing and cul- 
tural amenities in the mining regions. 

Petroleum.—Vietnam's embryonic petro- 
leum sector was one of the few sectors of the 
mineral industry that was progressing as 
planned. The joint Soviet-Vietnam venture, 
Vietsovpetro, began crude production at its 
No. 4 offshore platform in August, 2 months 
ahead of schedule. The No. 5 platform was 
installed and nearly ready for drilling. 

Construction workers at the oil support 
base at Vung Tau have increased their 
proficiency with each new platform. The 
No. 6 platform jacket was assembled in 2 
months, 10 months quicker than the No. 1 
platform jacket. Much time was saved by 
doing some of the heavy welding onsite, 
rather than waiting for preformed and 
welded parts from the U.S.S.R. 

Crude production increased as the new 
platforms were brought into operation. Pro- 
duction capacity was estimated to be 6,000 
barrels per day by yearend. The average 
output, however, was probably less because 
production reportedly ceased during inclem- 
ent weather. MEE 

Vietsovpetro scheduled 19 exploratory 
wells and a production of 5 million barrels 
of crude oil for 1988. 

The Oil Refinery Construction Corp. of 
the Ministry of Building has completed 
preliminary site preparation, 50,000 square 
meters of roads and storage yards, and 
10,700 square meters of worker housing at 
the Tuy Ha Oil refinery, which is halfway 
between Vung Tau and Ho Chi Minh City. 
Initial capacity of the refinery was to be 
60,000 barrels per day with a capability to 
double that. 

A mini-oil refinery was being constructed 
by Saigon PETRO, a joint venture of four 
Vietnamese organizations, at Cat Lai, Thu 
Duc District on the outskirts of Ho Chi 
Minh City. The refinery was to have a 
capacity of 1,000 barrels per day and ap- 
parently function as a topping plant and 
refinery research facility for domestic crude 
oil. Completion was scheduled for early 
1988. | 
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Table 13.— Vietnam: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1985 1986P Principal destinations, 1986 
METALS 

Aluminum: Metal including alloys, all forms 94 17 All to Hong Kong. 
Chromium: Ore and concentrate 1,664 198 All to Japan. 
Copper: Metal ng alloys, all forme | 4,605 1,175 All to Hong Kong. 
Iron and steel: Metal 

Serap —  ———Ó— 55,477 82,936 All to Japan. 

Semimanufacture s 14 2,068 All to Thailand. 
Tin: Metal including alloys, unwroughhʒt ~~ — 13 T0 Japan 50; Hungary 20 

INDUSTRIAL MINERALS 
Diamond: Industrial stones value, thousands $28 RON 
Mica: Crude including splittings and waste 10 es 
Precious and semiprecious stones other than 
psu gus Natural value, thousands 14 $42 All to Italy. 

Salt snd dias 1,674 810 All to Hong Kong. 
Stone, sand and gravel: 

Dimension stone, all formja— .....- 66 1438 Hungary 1,432. 

Sand excluding metal- bearing 390 ate 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Anthracite and bituminous ~ ___ _______ 198,800 131,093 sapan 93,624; Belgium-Luxembourg 

,112; France 11,075. 


PPreliminary 


1Table 5 by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 


n as a complete presentation of this country's mineral exports. These data have been compiled from United 


Nations information and data ta pubid by the saing partner countries. The United States did not report any imports 


of mineral commodities from Vietnam during 1986 
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Table 14.—Vietnam: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys, all forms 
Chromium: Oxides and hydroxides __ _______ _ 
Cobalt: Oxides and hydroxides ____.___.___ 
Copper: Metal includi 

Iron and steel: Metal: 


Lead: l 
Oxide ucl K 
Metal including alloys, all form 

Magnesium: 525 e alloys, all forms 


Manganese 

Nickel: N including alloys, all forme 

Silver: Metal including alloys, unwrought and 
pariiy y wrought |... value, 


Tungsten: Metal including alloys, all forms 
ins kilograms. — 
c: 


Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, etc_ - 


lays crude- une e bequem ew mime 


3 ic EU “ 


osph ae uc E E E c MER 


Unspecified and mixedlu 
Gypsum and plasterrr 
esium compounds: Oxides and hydroxides _ _ 
Mica: Worked including agglomerated splittings — 
Pigments, mineral: Iron oxides and hydroxides, 


Stone, sand and gravel: Dimension stone, all forms 
Sulfur: 


Elemental, all form 
Sulfuric acid ___________.__________ 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 
Carbon black __ -—-----------------—— 


See footnotes at end of table. 


thousands_ _ 


1985 


1986" 


10,616 
9,655 


1,028 
11,404 


Principal sources, 1986 


Binan 942; Japan 233. 
All from Japan. 


Hong Kong 10; Ja 
Poland 301; Hong Kong 169. 


Japan 376; France 97. 
France 6. 


Poland 6,810; Japan 1,970; Sweden 
Japan 6, 311; Poland 1,372; Hungary 


5 
Japan 497; ui rea 61. 
All from United 5 

Japan 981; Sweden 

Japan 10 644: Sweden 495. 


All from Japan. 


Hong Kong 50. 


Hong Kong 144; Japan 50. 
Sweden 4; Japan 8. 


Japan $92. 
Hong Kong 245; Japan 218. 


All from Japan. 
Hong Kong 528; Japan 58. 
All from Poland. 


All from Netherlands. 
All from Hungary. 
All from Ja 
pha ii Canada. 
Hong Kong 21 2,148; Philippines 1,000. 


m Sweden. 
All from Japan. 


Do. 

U.S.S.R. 217,600; Bulgaria 12,000. 
All from Phili pines. 
U.S.S.R. 81, 
Ja 220; Sweden 146. 
All 2 5 lane K 

m Hong Kong. 
All from Japan. 


Ja 75. 
All from U.S. S. R. 


France 2,500; Ja 2,260. 
Hong Kong 3, 1 
All to Italy. 


Poland 7,000. 
Mainly from Hong Kong. 
All from France. 


Japan 356; Hong Kong 75. 
All from Australia. 
All from Japan. 
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Table 14.—Vietnam: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1985 1986” Principal sources, 1986 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 


Petroleum refinery products: 
Gasoline ~~ 42-gallon barrels_ _ 145 a 
Mineral jelly and wax___________ do.. 3,502 2,267 HN Kong 1,747; Japan 394. 
Kerosene and Jet el! eo do- 81.321 19,658 Italy 19, 631. 
Distillate fuel oll do- 1,612,143 119 Finland 67; West Germany 52. 
Lubric ante do— 201,239 39,242 Italy 32, 998; Japan 4,196. 
Residual fuel oli do... - 897,362 e 
Bitumen and other residues do— - . 16,874 8,531 All Ham Japan. 2, 727; Finland 788. 


Bituminous mixtures do 588 12 


preliminary. 
Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 
taken as a complete presentation of this country's mineral imports. These data have been compiled from United 
Nations information and data published by th the trading partner countries. The United States did not report any exports of 
mineral commodities to Vietnam during 1 
*Unreported quantity valued at $2,000 exported by France. 
*Unreported quantity valued at $3,000 exported by Japan. 
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AFGHANISTAN: 


Detailed comprehensive assessment of 
the performance of Afghanistan’s mineral 
industry during 1987 is virtually impossible, 
owing to the paucity of reliable published 
information. It was evident, however, that 
the level of civil disorder, now in its eighth 
year since the arrival of significant num- 
bers of Soviet troops, was in actuality little 
removed from open civil war. Insurgents 
controlled substantial areas of the country 
and imperiled any industrial activity in 
many places. Assistance programs by the 
U.S.S.R. and other Eastern European na- 
tions were directed at developing the coun- 
try’s meager mineral industry, but the econ- 
omy was generally viewed as chaotic. 

The inflation rate was somewhere be- 
tween 20% and 3096; major food shortages 
contributed to the discontent of the popula- 
tion, and numerous villages were devastat- 
ed by Soviet and Afghan Government cam- 
paigns to destroy the insurgents and cut 
their supply routes. Moreover, proposals by 
the Soviets and the Kabul Government 
aimed at reducing tensions with the rebels 
and scaling down the warfare seemingly 


were taken by the opposition as signs of 
weakening by the Soviet-backed Govern- 
ment, and rather than reducing aggres- 
sions, seemed to heighten insurrectionist 
activities. Efforts to entice the substantial 
number of Afghans who have fled to nearby 
areas of Pakistan and Iran to return to 
their country seemingly were failures, and 
indications near yearend that the Soviet 
Union might soon begin withdrawal of its 
occupation force of nearly 120,000 did little 
if any to reduce disorder. 

Evidence of mineral industry develop- 
ment during the year was sparse, in con- 
trast to some prior years. It was reported 
that a contract was signed between the 
Afghan and Soviet Governments for the 
development of a new gasfield in northern 
Afghanistan. Technical details of the proj- 
ect were not reported; thus it was difficult 
to assess the significance of its reported cost 
of 21 million rubles in terms of U.S. curren- 
cy. (Reportedly, it was suggested that this 
represented $33.7 million. This would indi- 
cate an exchange rate of 1 ruble equals 
$1.60—a figure clearly too high.) Of the 
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total project value, the Soviets were to 
provide 15 million rubles; the balance was 
to be provided by the Afghans. It further 
was not made clear if this project was 
intended to augment output from fields 
already established and in operation, or if it 
is intended to partly or totally replace these 
established operations. However, it may be 
significant to note that reported Soviet 
imports of natural gas from Afghanistan 
declined from 77,445 million cubic feet 
(MMcf) in 1986 to only 57,880 MMcf in 1987, 
a drop of slightly over one-fourth. This 
shortfall, of course, could be the result of 
either the depletion of some wells or an 
interrruption in pipeline flow (stemming 
from either insurgent activity or technical 
problems), or some combination of these. 
There has been no clear evidence that the 
Ainak copper mine and beneficiation plant 
and the associated smelter at Kabul have 
yet come into commercial production, al- 
though they have been repeatedly described 
as being completed in late 1985. In fact, the 
meager information available suggests that 
smelting operations probably did not begin. 
The smelter product was to be delivered to 
the Soviet Union in repayment for the 
development and construction costs, but an 
examination of the official Soviet statistics 
on imports from Afghanistan shows no 
entry for copper imports in either 1986 or 
1987, and, moreover, no significant uniden- 
tified value, at least in 1986, that could 
represent the value of copper shipped, even 
though not specifically identified. In 1987, 


there was a value of 18.5 million rubles of 


Soviet imports that were not specifically 
accounted for by commodity, and it is possi- 
ble that some or all of this was for smelter 
copper. 

If and when Ainak comes into production, 
an annual output ranging between 25,000 
and 38,000 tons of smelter copper is ex- 
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pected from ore reserves of 360 million 
tons grading 0.7% copper to 1.5%. Because 
of the lack of evidence of commercial pro- 
duction, smelter output in the accompany- 
ing production table has been revised to 
zero, and mine output has been reduced to a 
minimal and nominal estimate, reflecting 
only a modest level of development work. 

Of other projects, there were no reports, 
suggesting, at least, that there was little if 
any progress, probably owing largely to 
insurgent activities. The project to provide a 
rail link between the U.S.S.R. and Kabul, 
development work for the Hajigak iron ore 
deposits, and a myriad of programs for 
investigations of deposits of a variety of 
other minerals were conspicuously not men- 
tioned. 

Afghanistan’s 1987 energy requirements 
presumably were not far from the 1986 level 
of about 1.67 million tons of standard coal 
equivalent (SCE). Of this consumption level, 
domestically produced natural gas provided 
almost precisely one-half, domestically 
mined coal about 10%, domestically gener- 
ated hydropower about 5%, and the re- 
maining 35% was met by liquid fuels, all 
imported except for a tiny domestic produc- 
tion of natural gas condensate and other 
natural gas plant liquids. In terms of SCE, 
Afghanistan’s natural gas output, at 3.8 
million tons in 1986, far exceeds total annu- 
al energy demand, but by far the largest 
share of the gas—nearly 80% in 1986—was 
exported to the Soviet Union. Thus, al- 
though energy production far exceeds de- 
mand in terms of total quantities, Afghani- 
stan remains dependent upon liquid fuel 
imports to meet over one-third of its total 
energy requirement, this chiefly to meet the 
needs of transportation and small geo- 
graphically isolated industrial establish- 
ments. 


Table 1.—Other countries of the Near East: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


1987* 


Country and commodity 1983 1984 1985 1986P 
AFGHANISTAN? 
Barite —— 20524 uel Lc 2,000 2,000 2,000 2,000 2,000 
Cement, hydraulic? cc 13,000 112,000 11,000 ,000 100,000 
Coal, bituminous. -~ — - — - - -- - ----- --- --- 7145, 000 7148, 000 151, 000 160, 000 150,000 
Copper: 
Mine output, Cu contennintntet Ja a T5,000 T5,000 5.000 
Smelter . oce eet ied Et "e n È) Sa 
Gas, natural 
ross? et eh as million cubic feet 100,000 106,000 111,000 7111, 000 112,000 
Marketeeeeedʒd̃ „ do— — 90,016 "95,859 100,655 100,840 101,000 
eee T EE N E 3,000 3,000 3,000 3,000 3,000 
Natural gas liquids? 
thousand 42-gallon barrels. .. 781 781 93 81 80 
Nitrogen: N content of ammonia -—-—-—--—------— 8,000 *41,000 45,000 140, 000 40, 000 
Salt rock nc Lo oo coh Seir 10,000 10,000 10,000 10,000 10,000 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 
| — Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1983 1984 1985 1986P 1987° 


BAHRAIN 
Aluminum metal: Primary, smelterr 171,700 177,800 176,371 178,188 *180,334 
Gas, natural: 
Grot- -nsona million cubic feet 139,325 145,152 224,475 256,230 257,000 
Marketecclch do— 96,321 130,000 177,755 200,020 200,600 
Natural gas liquids: 
Butane_ _ _ — __ thousand 42-gallon barrels_ — 914 864 772 894 900 
Propane- uomo eec do... .- 996 1,010 976 889 900 
Naphtha_ -—---------------- do- 1,209 1,251 1,206 1,169 1,200 
eum: 
ff Ecc do— 15,164 15,289 15,301 15,484 415,300 
Refinery nery prs roducts: 
Oe eae ee do____ 4,998 *6,100 6,892 7,520 7,500 
Jet ul! do---- ` 9,984 €12,500 11,434 9,613 9,600 
Keros ene do— 1,096 *2,000 2,446 1,023 1,000 
Distillate fuel oil |... do... 16,848 *21,500 19,784 26,693 26,700 
Residual fuel oli do— 16,344 17,000 15, 378 22,611 22, 600 
Gr so onm do... 10,881 *12,100 11,862 16,100 16,100 
Total ois See ea do____ 60,146 71,200 67,746 89,560 89,500 
Sulfur, byproduct of petroleum do 49,215 47,300 42,300 50,070 50,000 
LEBANON? 
Cement, hydraulic... thousand tons. 1,500 1,250 1,000 NA NA 
hou HOP ERR SPD $5,000 5,000 8,000 NA NA 
Iron and steel: Metal, semimanufactures 
thousand tons *100 100 90 NA NA 
l 88 — 20 20 10 NA NA 
Petroleum refinery products 
Gasoline tho N 42-gallon barrels — 200 935 3,200 2,566 42,015 
Jet fuel! do- 300 107 NA 218 492 
Keros eee do— 50 50 600 129 4151 
Distillate fuel oil 8 92,000 1,417 8,200 2,234 *1,728 
Residual fuel oil ... „ do... “3,500 2,664 5,800 4,549 “3,388 
Liquefied petroleum gas do... 175 NA 335 194 141 
GG et et eme do— e125 NA NA 153 435 
Refinery fuel and losses do- “400 NA NA 735 4510 
Total -ecn eco do... 98,850 5,178 18,135 10,778 48,055 
| ge thousand tons. _ 5 5 5 NA NA 
OMAN 
Cement, hydraulic „ 2, 200 477, 000 648,501 700,000 4839, 796 
Chromite, gross weighgntttkul „ 24, 000 7,000 MS 4,820 6,000 
Coin 
e output, Cu content 11,900 | 16, 200 17,700 18,200 418,121 
Smelter -—-—--—--—---------------—-—- 7,600 21,300 18,800 19,601 19,500 
Ri E 3,800 15,100 14,300 14,561 415,490 
Gas, natural 
Gross million cubic feet 52,000 1137, 000 140,000 162,060 162,000 
Marketed __________-___---~-- do— 23,500 166,300 18,000 16,000 16,000 
Natural gas liquids: Butane and propane 
thousand 4 on barrels. — 1,200 1,200 1,200 1,200 1,200 
Petroleum 
Crider 88 do— 7141, 900 7152, 400 181.800 204, 100 188,000 
Refinery products 
Gasoline do— — — 2,550 72,996 3,243 3,585 3,500 
get fu!!! eee do— 880 71,431 1.462 1,476 1.400 
Keros ene do- 78 78 €78 *78 70 
Distillate fuel olli do... 2,312 13,517 3,930 3,880 3,800 
Residual fuel olli do— -— 1,199 7605 8.570 9,363 9,300 
Other... rn cen do— 200 772 809 938 900 
Totals Set et do— 7,219 716,399 18.092 19,320 18,970 
Sand and grave!!! thousand tons_ — 3,410 6,420 “6,642 7,514 7,590 
Stone: 
Marble do— 33 37 37 44 439 
Otherrnrur -2-2- do— 4,572 4,224 4,000 2,875 4247 
Sulfur, pyrites ______.__------------- €11,000 31,000 31,000 31,000 30,000 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


—Continued 
(Metric tons unlees otherwise specified) 
Country and commodity 1988 1984 1985 1986 1987 
QATAR? 
5 TAS EON thousand tona. . 375 326 318 808 808 
nat : 
Gross million cubic feet 7202, 136 1215 905 214,480 229,100 4227, 895 
Marketecdcck „ do— 7171, 800 1197, 800 187,300 1199, 300 198,000 
Iron and steel: Metal, semimanufactures 
thousand tons 469 488 510 493 4503 
Natural gas liquids 
thousand 42-gallon barrels. - 713,038 116,594 12,789 r 1g, 600 18,500 
rds d n: N content of ammonia -~--~ -------- 480,800 518,000 524,800 544,100 *560,800 
etroleum: 
Crude ______ thousand 42-gallon barrels. — 107,675 1147, 100 111,800 102,000 *106,945 
Refinery products 
Gasoline do- 1,097 1,700 2,169 2,190 2,200 
Jet fue do- 488 640 128 710 800 
Kerosene. LL. -------- Em *31 *30 21 *30 40 
Distillate fuel oil _...._._-_- do_ 1,387 2,100 8,070 8,100 8,200 
Residual fuel oĩl—— do... *1,465 *1,500 4,071 4,200 4,800 
Other__________-______- do_ 78 12 558 696 800 
Ne! do- 4.541 6,042 10,618 10,866 11,840 
Stone: Limes tone thousand tons_ _ *1,600 1,500 1,100 900 900 
SG a a ⁰ AA uad ee iem da 19,000 83,264 500 r 67,000 435,000 
SYRIA 
Cement, hydraulic 11 M HERES do- 8,626 4,219 4,296 4,200 43,870 
natural: 
CC million cubic feet 416,729 417,922 118,000 718,000 18,000 
Marketed ___________-__-__~-_ do- 2,344 4,556 75,400 75,400 5,400 
GOyDEUM nuu uolui a RM Ee e aee 78,750 779,680 160,250 160,000 4248,000 
Iron and steel: Steel, crude_ . thousand tons | *89 *69 69 
ede aie N content of ammoniaa ~- 118,400 711,584 182,450 186,984 492 538 
etroleum: 
Crude ______ thousand 42-gallon barrels. .. 61,320 60,400 61,000 68,000 184,570 
Refinery products 
Naphtha . . -------------- do- 4,612 5 NA NA NA 
Gasoline do... 6,242 7,190 NA NA NA 
Kerosene and jet fue! do- 3,285 8,212 NA NA NA 
Distillate fuel oil! do... 46,757 52,889 NA NA NA 
Liquefied petroleum gas do- 1.314 1,606 NA NA NA 
huit. 1 88 do- 2,836 2,409 NA NA NA 
/// NRBEM do- 1,588 1,716 NA NA NA 
C1. RR m. 66,139 74,851 NA 76,650 NA 
Phosphate Pock- Se eae thousand tons 1 1,514 1,270 1,606 41,986 
Süli--- ⅛ K do- 87 87 87 481 
Stone, sand and gravel: 
Stone: Dimension, marble .... cubic meters.. — 71,000 71,000 971,000 971,000 *15,062 
€— and gra ers vete Perens tons 5,780 5,829 *6,000 *6,000 6,000 
Sulfur, uct of petroleum and natu 
i = ee m 80 T85 T95 *120 120 
PEOPLE'S DEMOCRATIC REPUBLIC OF 
YEMEN 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. — 2,000 2,000 x *2,000 2,000 
Jet fuel ucc cm do... 1,600 1,700 *1,700 *1,700 NA 
Kerosereekekeee do... 1,100 ,200 1,200 *1,200 NA 
Distillate fuel oililillll „ do. ..- 6,000 6,300 *6,300 *6,300 NA 
Residual fuel oli Ooa 11,000 11,000 *11,000 913,500 NA 
99; 8 do- 200 230 $230 2900 NA 
lr ⁵ ddei do 21,900 22,430 22,430 25, 600 29, 200 
/ mue thousand tons 75 75 15 15 
YEMEN ARAB REPUBLIC? 
Cement --------------------- do. --- "850 71,890 1,400 1,160 “760 
J)G;ͤõõĩÄ—w⅛; ͥͤͥͤͤͥͤ lues ae 23,138 24,295 25,000 53,000 *150,000 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1983 1984 1986 1986P 1987 
YEMEN ARAB REPUBLIC? —Continued 

Petroleum 

TN thousand 42-gallon barrels. — - "T: us 2,700 7,800 
Refinery products: 
fine 323 SN tl at re ante do s 8 Ke 811 41,103 
Diesel fue!!! do- E ee B 870 *1,123 
Mel! / occasus do_ __ ae c ME 929 *1,128 
Total. 88 do— E eum ies 2,610 43,354 
;§;êðĩwmàwmwĩmßkß EE E E E E E EE *141,000 *148,000 150,000 300, 000 163,000 
*Estimated "Revised. NA Not available. 


1Table includes data available through Aug. 30, 1988. 
In addition to the commodities listed, 


asbestos, lapis lazuli, and uranium (in Afg 


hanistan) and a variety of other crude 


construction materials (clays, sand and gravel, and stone) presumably are produced, but output is not reported 
quantitatively, and available information is inadequate to make reliable . output levels. j | m 


| to zero. 
*Reported figure. 


BAHRAIN* 


More than 75% of Bahrain's export earn- 
ings come from the sale of crude oil and 
refined products. The momentum generated 
during the successful first year of the 1986- 
91 5-year development plan for oil and gas 
declined slightly. Average crude oil produc- 
tion during the first 8 months was down 
slightly to 42,000 barrels per day (bbl/d) 
from 42,422 bbl/d over the same period in 
1987. Only 13 wells were drilled during the 
first 8 months of 1987, compared with 20 
wells drilled in 1986. Also, only 12 wells 
were overhauled, compared with 36 wells in 
1986. 

Associated gas production in 1986 was 
51.3 billion cubic feet, down slightly from 
the previous year's 51.4 billion cubic feet. 
Bahrain National Gas Co. (Banagas) ex- 
pected 1987 production to be higher as a 
result of an investment program to upgrade 
gas handling facilities. Nonassociated gas 
production from the Khuff Gasfield declin- 
ed slightly to 691 million cubic feet per day 
(MMcfd) during January-August 1987, from 
the 1986 average of 702 MMcfd. Banagas 
sold gas to Gulf Petrochemical Industries, 
Aluminium Bahrain (Alba), and the Bah- 
rain Petroleum Co. (Bapco) oil refinery, and 
the gas was used for liquefied petroleum gas 
(LPG) production, power generation, and 
reinjection for pressure maintenance. 

Saudi Arabia announced in early 1987 
that it would credit 75,000 bbl/d of oil to 
Bahrain as compensation for the shutdown 
of the offshore Abu Safah Field, in which 


both countries share 50-50 in production. 
Saudi Arabia's Arabian-American Oil Co. 
had marketed production from the field and 
split the proceeds with Bahrain. 

appointed a consultant for a 
project to expand its LPG installation. Two 
compressor stations would be added to the 
present four, and a 110-MMcfd processing 
train would be installed in the central gas 
plant. Storage would be added at Sitra 
terminal to handle the additional butane 
and propane, while naphtha would continue 
to go to the Bapco refinery. Capacity at the 
Jebel Dukhan plant would be increased by 
up to 65%, to 280 MMcfd. The original 
capacity of 110 MMcfd was expanded to 170 
MMefd in 1986. 

Banagas' 1986 revenue fell by 45% below 
that of 1985 to $31.6 million as a result of 
the 1986 slump in oil products prices, but 
rose again in 1987 by 19% to $37.6 million. 
In 1986, 1 MMcf of gas yielded 56 barrels of 
LPG, whereas in 1987, the yield was 60 
barrels. Naphtha, propane, and butane pro- 
duction rose slightly from 2.9 million bar- 
rels in 1985, to 3.1 million barrels in 1986, 
and to 3.2 million barrels in 1987. 

Bapco continued planning to modernize 
the Sitra Island refinery. Bapco’s capital 
cost estimate to modernize the 50-year-old 
plant rese to $1.2 billion. The detailed 
feasibility study was expected to be com- 
pleted within a year. There was also inter- 
est in improving wharves at Sitra to handle 
vessels larger than the current 100,000- 


1124 


deadweight-ton capacity. 

Alba produced more than 180,000 tons of 
primary aluminum metal in 1987, which 
was about 10,000 tons above rated capacity. 
Production of finished products for 1986 and 
1985 was 178,194 tons and 174,825 tons, 
respectively. Total sales rose by 5896 over 
that of 1986 to 228,310 tons. Net profit of the 
Bahrain Saudi Aluminium Marketing Co. 
(Balco), which markets the Bahraini and 
Saudi Arabian Governments' share of Alba 
production, was $60.3 million in 1987 on 
sales of 143,000 tons of aluminum products. 
Nearly 60% of production went to nearby 
gulf coast states, and 35% went to down- 
stream fabricating plants in Bahrain. Dur- 
ing 1986, Balco's profits were only $27.6 
million, and 181,850 tons of metal was 
exported, an increase of 40% over 1985 
exports. The profit increase was attributed 
by Balco partly to an increase in the price of 
aluminum from a low of $950 per ton in 
1986 to $1,700 per ton by late 1987. Also, 
sales included a higher proportion of 
valued-added products, such as rolling ingot 
and extrusion billets, compared with earlier 
sales of commercial-grade metal and stand- 
ard ingots. 

In 1986, Balco had about 90 customers in 
20 countries. Increased local sales in 1987 
caused Balco to pull out of some world 
markets for lack of available metal. 

The continuing expansion program at 
Alba, which would raise annual aluminum 
capacity from 170,000 tons to 225,000 tons, 
included the extension of potline 3 (pot- 
rooms 5 and 6) by 76 hooded, point-fed, and 
computer-controlled pots and the re- 
equipping of potlines 1 and 2. Eight contrac- 
tors bid for the $40 million job of supplying 
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and installing five waste-heat boilers and a 
60-megawatt steam turbine generator with 
air-cooled condenser. Bids were invited for 
an alumina handling contract to increase 
on-site alumina capacity to 55,000 tons from 
30,000 tons and capacity at the Alba termi- 
nal to 60,000 tons from 35,000 tons. In 
anticipation of an increase in alumina re- 
quirements that would accompany the ex- 
pansion, Alba made its first purchases from 
India’s National Aluminium Co. 

Although Gulf Aluminium Rolling Mill 
Co. (Garmco) reported a net loss of $12.7 
million during 1986, the first full year of 
operation, it exceeded targeted output by 
22%. Garmco expected to be making a 
profit by 1988. Plans for a 6,000-ton-per-year 
aluminum foil plant to be built next to 
Garmco’s mill were behind schedule. 

Shareholders of Arab Iron and Steel Co. 
(Aisco) voted to liquidate the company in 
anticipation of a takeover by Kuwait Petro- 
leum Corp. Creditor banks accepted a pro- 
posal that the company would pay 48% of 
the $200 million in outstanding debts asso- 
ciated with the inoperative $160 million, 4- 
million-ton-per-year plant. Resolution of the 
debt problem may lead to the construction 
of a $260 million hot-briquet iron plant that 
would use Aisco’s pellets to produce bri- 
quets of direct-roduction iron having a 
much higher value than pellets currently 
on the world market. Midrex of the United 
States was commissioned in mid-1986 to do 
a feasibility study, and a marketing study of 
the plant’s proposed annual output of 1 
million to 2 million tons was in progress by 
Kuwait-based Gulf Investment Corp. Aisco’s 
failure was blamed on poor quality feed- 
stock and the Iran-Iraq war that hurt sales. 


LEBANON® 


Lebanon entered its 13th year of civil war 
in the spring, and the economic condition of 
the country reached a new low as inflation, 
unemployment, poverty, and hunger affect- 
ed the population. The annual inflation rate 
exceeded 500%, and Lebanon’s ratios of 
budget deficit and public debt to national 
income were among the highest in the 
world. Wage earners could barely support 
themselves; both the confederation of labor 
unions and the teachers union went on 
strike for salary increases and social bene- 
fits to compensate for the drop in real 
income. In addition, fuel shortages caused 


bread and electric power shortages, because 
most bakeries and powerplants were fueled 
by diesel oil. 

The catastrophic collapse of the Lebanese 
pound brought the exchange rate down 
from 63 to the U.S. dollar at the beginning 
of the year to more than 500 by early 
November. Concurrently, Government reve- 
nues declined by yearend to less than $1 
million while Government expenditures ex- 
ceeded $500 million. Collected customs re- 
ceipts were flowing into the coffers of the 
various militias controlling the ports. A 
plan to sell some of Lebanon’s estimated $4 
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billion worth of gold reserves to raise in- 
come for credit and subsidies was deferred 
because of fear that this would erode re- 
maining confidence in the Lebanese finan- 
cial system. 

The Ministry of Industry and Petroleum 
maintained complete control over the petro- 
leum sector, including importing, refining, 
and setting retail prices. Much of the Gov- 
ernment's spending went to subsidize fuel 
at artificially low prices, which resulted in 
the smuggling of inexpensive fuel to neigh- 
boring states. To alleviate this problem, the 
Government eased the gasoline subsidy for 
an annual savings to the Government of 
about $100 million. 

The Government operated two oil refin- 
eries, Tripoli Oil Installations in north Le- 
banon and Zahrani Oil Installations in the 
south. It kept storage facilities in Dora, east 
Beirut, and Amcit, north Beirut. The refin- 
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eries normally provide 40% to 45% of Leba- 
non’s needs. Crude oil was imported from 
Iraq iù tankers, and gasoline and gas oil 
were imported in tankers from Bulgaria. 
Jet fuel came from Greece, Italy, and Malta. 
Gasoline and gas oil were also imported 
illegally.* Jet fuel, lubricants, petrochemi- 
cal feedstocks, and waxes were imported by 
private petroleum distribution companies 
or individuals. In Jiyeh, south Lebanon, 
entrepreneurs built seven reservoirs: three 
to store gasoline, two for gas oil, and two for 
asphalt. 

Lebanon had two factories producing as- 
phalt for local consumption: an old factory 
in Tripoli, and one established in September 
1987 between Sidon and Tyre. Lebanon's 
major petrochemical industry was plastics 
processing, including plastic sheets, wrap- 
ping, containers, sanitary articles, and tiles. 


OMAN’ 


The petroleum industry dominated the 
economy of the Sultanate of Oman in 1987, 
providing 90% of export earnings (97% if 
reexports are not included) and more than 
80% of Government revenues. For this rea- 
son the economy recovered significantly as 
oil prices rose from about $10 per barrel 
during mid-1986 to about $18 per barrel in 
1987. Nevertheless, the third 5-year devel- 
opment plan (1986-90), which was based on 
oil prices of $22 to $23 per barrel, had to be 
revised, and a new plan was released in 
December 1987. The Government then rein- 
troduced fixed-price contracts for oil, with 
the price set at $17.63 for the rest of 1987. 
Revenues increased to a projected $3.47 
billion in 1987 compared with $3.17 billion 
in 1986. A budget deficit of $0.7 billion was 
forecast for 1987, significantly less than the 
$1.7 billion actual deficit of 1986. The 1988 
budget indicated a deficit of nearly $0.7 
billion and revenues of $3.5 billion includ- 
ing oil income of $2.8 billion and natural gas 
income of $112 million. The Government 
expected the gross domestic product (GDP) 
to increase by 2.5% per year for the rest of 
the decade. 

At the beginning of 1987, Oman an- 
nounced a cut in oil production and ex- 
port in support of similar cuts by mem- 
bers of the Organization of Petroleum 
Exporting Countries (OPEC). Production 
would be reduced to about 520,000 bbl/d 
from 550,000 bbl/d. Only 468,000 bbl/d 
would be exported, rather than the previous 


average of 500,000 bbl/d. However, by mid- 
1987, output rose to 600,000 bbl/d, and by 
yearend, it was 565,000 bbl/d. The country's 
production capacity was 720,000 bbl/d. Dur- 
ing 1986, Japan took 273,000 bbl/d, nearly 
9% of its consumption requirements. A 
similar amount went to Japan in 1987. The 
Republic of Korea, Taiwan, Thailand, and 
Singapore also were buyers. 

Omani crude oil reserves were about 4 
billion barrels, more than one-half being in 
the northern oilfields of Fahud, Yibbal, 
Natih, al-Huwaisah, Lekhwair, and Shib- 
kah. Oil deposits were relatively small, and 
widely scattered, unlike the huge reservoirs 
of easily extracted oil found elsewhere in 
the Arabian Peninsula. In 563 of the 736 
wells producing during 1986, enhanced- 
recovery techniques of water, steam, and 
polymer injection were required to extract 
oil | | i 
Petroleum Development Oman (PDO), 
which produced 98% of Oman's oil from 720 
wells in 36 fields at the beginning of 1986, 
continued exploration and development at 
an active pace during 1987. PDO brought 
into production nine new fields, which could 
reach a total output of 69,000 bbl/d. Occi- 
dental Oil Co. of Oman drilled 22 wells, 
raising its production from 3,000 bbl/d to 
9,000 bbl/d during the year. Elf Aquitaine 
of Oman drilled one new well at Sahmah | 
and worked over old wells while producing 
about 6,500 bbl/d. Japex Oman Ltd. contin- 
ued its appraisal of several wells drilled in 
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the Mazoon and Daleel structures, while 
Consolidated International Petroleum Corp. 
(CIPO) failed to confirm the high potential 
of an offshore structure with its West 
Bukha-1 wildcat well. The first developmen- 
tal phase of Nimr Field was completed by 
PDO, which included the production centers 
Nimr À, B, and C, and Karim West, as well 
as the Amal gathering stations. The tempo- 
rary facilities at the Zauliyah and Sukwei- 
hat Fields were replaced by permanent 
production installations. Development wells 
were drilled at the Fahud, Natih, and Yibal 
Fields in north Oman, and at Bahja, Nimr, 
and Thuleilat in the south. The experimen- 
tal water injection system at Lakhwair was 
expanded. 

PDO was testing a new discovery of 29* to 
30° API light crude at Qarat al-Milh well, 
located about 15 kilometers north of North 
Ghaba in central Oman. The significant 
new discovery was in the deep Hausi forma- 
tion, rather than the shallower Natih and 
Shuaiba Resorvoirs that account for most of 
the hydrocarbon production in the area. 
Two of three oil-bearing zones in the forma- 
tion tested 1,000 bbl/d. À small amount of 
light oil was also discovered in the Hausi 
formation at Alam, about 20 kilometers east 
of Qarn al-Alam. 

PDO signed its first offshore concession 
agreement for 25,600 square kilometers in 
the Arabian Sea off southern Oman. A 
marine seismic survey was scheduled to 
begin in January 1988 in the area that was 
once held by Amoco Corp. of the United 
States. The three-block concession was split 
between an area off Salalah, near the Kuria 
Muria Islands, and an area south of Ma- 
sirah Island. PDO also acquired a 48,600- 
square-kilometer onshore area in the south- 
ern Dhofar area. 

PDO cut its capital expenditure budget to 
$1.1 billion, 26% below the level of actual 
spending in 1985. All new projects for in- 
stalling enhanced recovery systems were 
deferred until the mid-1990's following a 
reassessment of the projected expenses. 
Projects in progress would be completed, 
however, at Marmul, Qarn Alam, Rahab, 
Amal, Mukhaizna, and Nimr Fields. Com- 
pletions were expected by October 1988. 

Oman had recoverable reserves of 2.5 
trillion cubic feet (Tcf) of associated gas and 
6.9 Tcf of nonassociated gas. In 1986, asso- 
ciated gas production averaged 261 MMcfd. 
Nonassociated gas production was 126 
MMcfd. Flaring has been reduced over sev- 
eral years from 55% to 15%. During 1985, 
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the Government Gas System, operated by 
PDO, sold 23.7 billion cubic feet to electric 
powerplants, 3.7 billion cubic feet to the 
Oman Mining Co., and 2.2 billion cubic feet 
to the Oman Cement Co. 

The Government continued to make con- 
siderable progress in exploiting its natural 
gas resource. The Kuwaiti-based Arab Fund 
for Economic and Social Development 
agreed to provide a loan to partly finance 
phase 4 of the gas system expansion, which 
would increase availability of natural gas 
for electricity generation and water desalin- 
ation, among other uses, at a cost of $105.2 
million. Phase 4 involves the construction of 
a 180-kilometer, 36-inch gasline from the 
Yibal Field to Izki, the drilling in Yibal of 
four nonassociated gas wells, and the con- 
struction of gas-gathering and treatment 
plants and other facilities, including a ter- 
minal at Barka. Also, the Ministry of Petro- 
leum and Minerals awarded a $715,000 
contract for the study of gas demand, sup- 
ply, and estimated production targets over 
the next 40 years. 

CIPC awarded a contract to Brown & 
Root Inc. (United Kingdom) to do basic 
engineering studies on the Bukha Gasfield 
offshore from the Musandam Peninsula. 
The number of platforms needed and where 
the gas should be brought ashore would be 
determined by the study. Bukba could pro- 
vide up to 60,000 bbl/d of natural gas liquids 
and at least 400 MMcf of dry gas per day. 
Possible consumers are the smelter planned 
by Umm al-Qaiwain Aluminium Co., and a 
fertilizer plant at Sohar. CIPC also acquired 
a 770-square-kilometer concession offsetting 
the Bukha Field concession. 

The capacity of the main export pipeline 
from Fahud to the Mina al-Fahal terminal 
was increased to 725,000 bbl/d and was to be 
further increased to 915,000 bbl/d by the 
connection of additional spur lines. A major 
gas-gathering system was being developed 
for the associated gas in order to conserve 
nonassociated gas. The utilization rate of 
associated gas was 85% at yearend. 

The capacity of Oman's single refinery, 
operated by Oman Refinery Co. (ORO) in 
Mina al-Fahal, was increased to 80,000 
bbl/d by Mitsui Engineering and Shipbuild- 
ing Co. at a cost of $25 million. The reason 
was to meet rising domestic consumption 
that had been growing at about 14% annu- 
ally. ORC was studying a proposal to use 
currently flared gas for power generation. 
Five gas turbines, each with a capacity of 
2.5 megawatts, were proposed. ORC used 6 
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to 7 megawatts, and it could supply power 
to the Mina al-Fahal industrial and residen- 
tial complex. All refined products were sold 
to BP Arabian Agencies Ltd. and Shell 
Markets (Middle East) Ltd., the sole distrib- 
utors in Oman. The heavy residue was sold 
to Singapore refineries with cracking capa- 
bilities. 

Oman's mining industry was based pri- 
marily on copper mining and refining facili- 
ties at Sohar, 250 kilometers north of Mus- 
cat. The Lasail and Bayda underground 
mines produced ore grading 1.7% copper at 
a rate of 14,000 to 15,000 tons of copper per 
year. Total reserves, including the Aarja 
deposit, were about 12 million tons averag- 
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ing 2.1% copper, and the design capacity of 
the smelter and refinery was 20,000 tons per 
year. Amalgamated Metals Corp., United 
Kingdom, continued to take 12,000 tons, 
mainly for European customers. 

Oman Mining Co. was reported to have 
been producing about 6,000 tons of chromite 
per year for export from a capacity of about 
20,000 tons per year. The Government 
announced that French companies would 
soon be mining several other chromite de- 
posits. However, conflicting reports indicate 
that a contract for geological studies and 
resource assessment of 10 known chromite 
deposits was postponed temporarily until 
revenues from oil exports improve. 


QATAR* 


Qatar's oil reserve of about 3.3 million 
barrels was the smallest among member 
countries of OPEC, whereas its natural gas 
reserve of 157 Tcf represented about 4.5% of 
the world total and 1296 of total OPEC gas 
reserves. This gas reserve was the fifth 
largest in the world, behind the reserves of 
the U.S.S.R., Iran, the United Arab Emir- 
ates, and the United States. Almost all of 
Qatar's gas reservoirs are in the North 
Field, 50 miles off Qatar's northeastern 
coast. 

Despite efforts to increase the importance 
of Qatar's other producing sectors, petrole- 
um still accounted for more than one-half of 
the GDP and 90% of revenue. The Qatari 
economy suffered in 1986 because of the 
steep decline in oil prices and weak demand 
for OPEC oil, but some real improvement in 
the economy occurred in 1987 as oil prices 
and demand rebounded. Oil revenues in 
1987 reached an estimated $1.7 billion, com- 
pared to $1.6 billion in 1986, and $3.2 billion 
in 1985. The GDP improved from a 21% 
decline from 1985 to 1986 to a projected 5% 
increase from 1986 to 1987. 

In May 1987, Qatar signed the long- 
awaited agreement with Bechtel Corp. of 
the United States and Technip of France to 
begin the first stage of the North Field gas 
project. All Qatari industries, and power 
and desalination plants, run on gas. The 
$950 million project would develop 800 
MMcfd of natural gas that would be process- 
ed to about 730 MMcfd of dry gas for 
petrochemical, fertilizer, cement, and steel 
plants; power stations; the refinery; and 
seawater desalination plants. The liquids 
extracted from the North Field gas would 
be exported to earn about $160 million per 


year in 1987 dollers. The project would be 
financed 60% by international market 
funds, 20% by the Qatar Government, and 
20% by oil payments to contractors. Finan- 
cial adviser for the project was First Boston 
Corp. of the United States. 

Although Qatar’s OPEC production ceil- 
ing was 285,000 bbl/d duriug the first half 
of the year, production throughout the year 
was erratic. It was as low as 100,000 bbl/d in 
April, when the price of Qatari light crude 
was higher than spot market prices. In 
May, the Government yielded to market 
pressure and began discounting light crude 
prices. Production then rose beyond the 
299,000-bbl/d OPEC quota set at the end of 
June. Production peaked at nearly 450,000 
bbl/d in August but declined again to about 
300,000 bbl/d in October. The Qatar Gener- 
al Petroleum Corp. (QGPC) reported that 
crude oil production averaged 293,000 bbl/d 
in 1987, of which 254,000 bbl/d was export- 
ed. 

QGPC also reported that nonassociated 
gas production was 400 MMcfd, while asso- 
ciated gas production was 223 MMcfd; a 
combined 12% increase over 1986 produc- 
tion. Propane and butane production for the 
year was nearly 585,000 tons. Exports of 
LPG and natural gasoline were 634,000 tons 
and 204,000 tons, respectively; an increase 
of 20% over 1986 exports. Output of refined 
products increased by 14% to 1.6 million 
tons, while local consumption increased by 
3%. Exports of diesel fuel and fuel oil 
reached 997,900 tons. Major buyers of petro- 
leum were Japan, the United States, and 
Italy. 

QGPC decided to increase the capacity of 
its Umm Said 50,000-bbl/d refinery by 
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.12,000 bbl/d to meet growing demand. This 
refinery was connected to and operated as a 
single unit with a 12,000-bbl/d refinery to 
save on maintenance and production costs. 
Plans included renovating the distillation 
unit.and upgrading the naphtha and ker- 
osene hydrotreating plant, the platforming 
unit, and the oil and LPG plants. A new 
isomerization unit was to be installed to 
increase the octane level of gasoline. 

Qatar Steel Co.’s (Qasco) production of 
direct-reduced iron (DRI) declined slightly 
to 470,000 tons, but exceeded the design 
capacity of 400,000 tons. DRI production 
was 490,000 tons during both 1985 and 1986. 
Steel bar semimanufactures were up 2% 
over that of 1986 to 503,000 tons. Fifteen 
percent of sales went to the domestic mar- 
ket, while the rest went to neighboring 
states, such as Saudi Arabia (more than 
40%), Kuwait (20%), and the United Arab 
Emirates (20%). Qasco was still unable to 
report a profit for the year, but its financial 
performance was improved by administra- 
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tive cost-cutting. 

Qatar’s industrial minerals industry in- 
cluded construction-based minerals such as 
clays, gypsum, and limestone for cement; 
recrystallized limestone for building aggre- 
gates; and silica sand. The Qatar National 
Cement Co.’s (QNCC) performance during 
1987 was discouraging as a result of the 
availability of cheaper imports. QNCC pro- 
duced 293,000 tons of clinker in 1987, 97.5% 
of its production goal, which was less than 
its 1986 production of 308,115 tons. Produc- 
tion of portland and sulfur-resistant cement 
was 126,521 tons. Unslaked lime output 
reached 14,652 tons and slaked lime produc- 
tion was 10,000 tons. Cement sales during 
the first half of the year were 63,378 tons, 
down 34% from sales in the same period in 
1986. This decline followed a 31% drop from 
1985 to 1986. Sales income was 20% below 
that of 1986, to $5.8 million. The company 
projected that profits for the year could 
decline to $2.7 million. 


SYRIA? 


The economy of Syria was severely de- 
pressed by structural causes and problems 
related to the decline in oil prices during 
1986. The Government was heavily invested 
in the public sector industries, and the 
military dominated the expenditure budget, 
while oil income and aid from other neigh- 
boring states declined. With foreign ex- 
change limited even state-owned enter- 
prises experienced difficulty obtaining re- 
quired imported commodities and spare 
parts to keep factories in operation. Certain 
commodities, such as oil, were high-priority 
items that were allotted the hard currency 
necessary for importation. Stagnant agri- 
cultural production, high inflation, and 
depreciating currency were additional prob- 
lems. The Government adopted tight fiscal 
policies to control the budget deficit, and 
concentrated on developing agriculture. 

At the end of 1987, Syria's proven oil 
reserves were estimated at more than 1.5 
billion barrels, and gas reserves were nearly 
4.. Tcf. Oil production averaged 231,700 
bbl/d during the year. The major new field 
in the Deir-ez-Zor area may eventually 
transform Syria into a net oil exporter. 

The 5-year agreement between Iran and 
Syria was renewed to May 1988. Iran would 
supply the Syrian military with 1 million 
tons (about 7.5 million barrels) of free oil 
and 2 million tons of oil at a cash price of 
$17.50 per barrel The reduction in oil 
supplied by Iran was an indication of Syr- 


ia’s lessening reliance on Iranian light oil. 
The Banias and Homs refineries were being 
supplied to an increasing extent by local oil. 

Brown & Root Engineering and Construc- 
tion Co. of Dubai, an affiliate of Brown & 
Root of the United States, won a $70 million 
contract to assist Al-Furat Petroleum Co. 
increase oil production from its Deir-ez-Zor 
concession in northeastern Syria. The 
60,000 bbl/d of oil from Thayyim Field was 
to be supplemented by 40,000 bbl/d to be 
produced from al-Ward and al-Asharah 
Fields. Gathering lines from al-Asharah 
would be laid and oil would be transported 
under the Euphrates River to al-Ward, 
where gathering lines and basic processing 
facilities would be established. These new 
fields would be joined by a 43-mile, 16-inch 
pipeline to the line from Iraq to Banias on 
the Syrian coast, which was carrying 35.5 
API gravity, low-sulfur crude oil to the 
Homs refinery from a 57-mile spur line 
from Thayyim field. At yearend, Tanak 1 
well struck oil near Thayyim Field and 
tested at 1,500 bbl/d. Another well, at Tayni 
in the Deir-ez-Zor concession, tested at 5,800 
bbl / d. 

A Syria-Soviet Union joint committee for 
economic, scientific, and technical coopera- 
tion held its ninth session in Damascus 
in June, and the Syrian Government an- 
nounced that it was seeking new ways for 
cooperation. The U.S. S. R. agreed to assist in 
the expansion of the Syrian phosphate and 
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petroleum industries in return for payment 
in phosphate rock deliveries. In 1987, the 
Soviet Union took 89,000 tons of phosphate 
rock, and exports may reach 6 million tons 
by the year 2000. Meanwhile, two Soviet 
survey ships prospected for oil and minerals 
off Latakia. 

Turkey proposed talks about possible 
joint exploitation of about 3 Tcf of gas 
discovered by Marathon Oil Co. of the 
United States in the Homs area in Syria, 
and the building of an export pipeline. The 
refinery at Homs invited bids for a turnkey 
contract to build a plant that would process 
spent oils and produce lubricants. This 
plant would have only about one-third of 
the 700,000-barrel-per-year capacity that 
had been proposed earlier. 

The General Co. for Phosphates and 
Mines (Gecopham) succeeded in increasing 
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its production and export of phosphate rock 
in 1987 as it had in 1986. Output increased 
by 24% over that of 1986 to nearly 2 million 
tons, whereas exports increased 2396 over 
that of 1986 to 1.6 million tons. Unfortu- 
nately, price levels remained low during the 
year. Significant sales increases occurred in 
France, and new markets were opened in 
Austria, Denmark, Greece, Portugal, and 
Spain. With the expectation of additional 
increases in foreign sales, investment in 
mining machinery continued, and phoe- 
phate export facilities at Tartous were 
expanded from 1.8 million tons per year to 
2.4 million tons. 

Czechoslovakia's Strojexport was given 
two minerals exploration contracts worth 
$16.8 million to conduct geophysical and 
geochemical surveys throughout Syria dur- 
ing the next 3 years. 


Table 2.—Syria: Exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys, semimanufactures .. 
Cobalt: Oxides and hydroxides ___.--.-_---..- 
Copper: sien including alloys: 


Iron and steel: Metal: 
Pig iron, cast iron, related materials 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universale, plates, sheets oe thousands 
Rails and accessories 


Tube Me dam — c rr 

ipes, fitting 
Castings and fo , rough ~- ------- ~~~ 
Lead: Metal including alloys, semimanufactures ...... 


Magnesium: Metal including alloys, unwrought .. .. .. — — 
Other: Ashes and residues 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 

Natural: unan. emery, pumice, etc... 
Grinding and polishing wheels and stones 
Barite and wither itte 
Cement c2 secs D eee 


Pyrite, unroasted ----—------------------- 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked 
Dolomite, chiefly refractory- grade 
Gravel and ed rock 


Sand other than metal-bearing 
Sulfur: Elemental: Colloidal, precipitated, sublimed .. — 
Talc, 1 8 , soapstone, pyrophy ite, etc 
/ ² · AAA Sa mA 


See footnotes at end of table. 


1983 1984 . Destinations (principal), 1984 
1 iw 
13 oe 
581 934 All to West Germany. 
2 29 West Germany 27. 
33 — 
7 2 All to Saudi Arabia. 
2 a 
14 mm 
15 9 Saudi Arabia 8. 
E 86 Saudi Arabia 68; Jordan 18. 
6 30 All to Lebanon. 
432 296 All to Jordan. 
: 40 NA. 
213 p 
ms 1,220 All to Jordan. . 
ME 18 All to Saudi Arabia. 
401 212 Saudi Arabia 230; unspecified 42. 
65 92 Jordan 91. 
,D48 26,100 Iran 20,000; Burma 6,000. 
15,700 300 All to Jordan. 
565 181 Jordan 154; uns 3 27. 
m 80 All to Saudi 
1,002 951 5 805; U. 8.8 S.R. 208; Bul- 
Me 150 A Arabia. 
143 2,054 Lebanon 996; Saudi Arabia 850. 
49 21 Saudi Arabia 12; Kuwait 4. 
"E 1,428 All to Jordan. 
41,818 21 "184 Kuwait 12,345; Saudi Arabia 
6268. 
97 E 
E 1 NA. 
78 172 Lebanon 97; unspecified 75. 


MINERALS YEARBOOK, 1987 


Table 2.—Syria: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 Destinations (principal), 1984 


Coke and semicokkkeaeeee2e -- 5 yes 
Petroleum: 
Crude thousand 42-gallon barrels. . 42,226 86,913 Romania 20,881; Italy 7,924. 
Refinery products: 
Liquefied petroleum gas do... 16 t 
Gasoline, motor ——— __ do— 715 119 All to Lebanon. 
Kerosene and jet fuel! do- 116 271 All to Norway. 
Residual fuel oi!!! do.. 9,801 9,045 p a France 2,811; Tunisia 
Bituminous mixtures do— 44 8 All to Libya. 
Petroleum cok do- 514 1424 Turkey 1,423. 
NA Not available. 


á Table le prepared by Virginia A. Woodson. Syria did not report exports of any mineral commodities to the United States 


Table 3.—Syria: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 ; ] 
ae Other (principal) 
METALS 
Alkali and alkaline-earth metals 
value, thousands $18 $32 $28 United Kingdom $4. 
Aluminum: 
Oxides and hydroxides 8,196 236 = v Germany 200; United Kingdom 
Metal including alloys: l 
Unwrought_ - ------------ 5,746 2,522 = n xe 1,521; Dhu Belgium: Laxembourg 
Semimanufactures 11,841 12,572 5 West ( 5 ny 5, 5,135; France 2,652; 
ey 
Chromium: Oxides and hydroxides ...... — 21 4 — All from West Germany. 
Cobalt: Oxides and hydroxides- - - ~~ - - 1 NN 
Copper: Metal including alloys: 
nwrougnnt! „ 57 43 — Netherlands 30; Kwant 7. 
mimanufactures ----- 9,391 6,960 (3 United Kingdom 1, 856; Belgium- 
Luxembourg 1 817; France 1,106. 
Iron and steel: Metal 
Neo EE 8 6,451 1,778 14 Spain 1,704. 
Pig i iron, cast iron, related materials . 4,521 801 3) Bollo da 8,497; West 5 2,300. 
Ferroalloys: Ferromanganese - 776 332 -- USSR. 200; France 120. 
Steel, primary form 54,097 126,620 1 USS.R. 26, 123; Netherlands 19,055; 
Bulgaria 1 ,298. 
dis recap ed 
Bars, rods, angles, shapes, sec- 
tions 123,267 395,972 7,922 Spain 1 U. S. S. R. 72, 130; Roma- 
nia oi, 
Universals, plates, sheets 14,525 91,786 21 H 9; West Germany 
11,812; U. 9 85 S. R. 10, 083. 
Hoop and stri y- 28,639 22,285 212 Greece 8,562; Austria 5,666; Italy 
Rails and accessories 9,293 661 zuo U S S.R. 413; Italy 126. 
C 777777 Saa T RUE 
Tu ipes, fittings... ) , , ni 
panitra agh o Gsi aoe as maoae a anni Ate 
Cast and forgings, rough g " , mania 
Ne hoslovakia 94. 
Lead: 
Oxides _ 5. 915 ET 
Metal i inc veing 0 
nwrought — in 8 2,680 1,204 -- Italy 1,200 
Semimanufactures 211 182 — France 175. 
ese: Oxides S 10 -- All from Belgium-Luxembourg. 
Nickel: Metal including alloys 
nwrought -——------------- 15 38 Canada 20; West Germany 14. 
mimanufactures 8 41 — Hungary 40. 


See footnotes at end of table. 
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Table 3.—Syria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 " 
9 Other (principal) 
METALS —Continued 
Platinum-group metals: Metals including 
alloys, unwrought and perti ht 
value, pas, vi 8 313 85 — All from West Germany. 

Unw | eme m RR 18 i ae B 10; China 3. 
Titanium: Oxides -—------- 318 -. Turkey 816; United Kingdom 34. 
eo Metal including alloys, all 

Tenan uea eek 8 x 20 — All from Hungary. 
Ze 
i 55. 779 109 79 Netherlands 16. 
rough 1,717 1147 . .. Bulgaria 976. 
i ures ~~ ____ 46 809 ME Bep um: Euxembourg 500; Greece 
and hydroxides .. 417 186 66 Lebanon 40; France 22. 
Base metals including alloys, all forms 
ue, da — $8 $2 — All from West Germany. 
INDUSTRIAL MINERALS 
ee Gonna 
a : um, emery, pumice, 
)))); K 118 168 — Lebanon 130; Italy 33. 
Grinding ‘and — wheelsand _ 7 
171700. m Sie 61 363 TD Italy 282; Czechoslovakia 30; Japan 
Asbestos, erud es 4.849 2.468 _. Poland 883; Sweden 390. 
Barite and witherite ... ----------- 8,918 3,087 120 Kuwait 1,597; Turkey 1,337. 
Boron materials: Oxides and acids 31 5 — France 2; West Germany 2. 
JJ; ⁵⁵⁵(0 E 49,206 18,292 -.. Lebanon 10, Ws Turke 3, 514. 
SR MS PE 2,658 1,995 = France 1:07 Belgium- uxembourg 
Clays, cru 7,671 14,195 55 West NÉ 8,011; n 1,885; 
United Kingdom 1. 
Diatomite and other infusorial earth .. .. _ 1 48 S United Kingdom 35; West Germany 
Fel dnp pei related materials 1,027 4,006 — Spain 2,092; West Germany 1,635. 
Fertiliser ma rials: Manufactured: á 
)) ENAA E AET 30 -- Netherlands 19; West Germany 11. 

Nite J3J;öͤĩÄꝛ⁸ De UE. 145,516 2,251 — Netherlands 1 567; B 

Nitrogenoa Monum GE 18,271 531 ce RET lag 814; Belgium- uxembourg 

Potassic _.......—-.~—--~~-- 11,678 19,765 West Germany 10,501; Italy 9,264. 

Unspecified and mixed 82 208 86 West Germany 52; France 20. 
Graphite, natura 4„„ 420 1,688 MS eee of South Africa 1,453; Italy 
Gypsum and plaster . ------------ 12 3 -- Mainly from 

IEEE SUMPTA 8 962 695 TEN abes 188 8 139; Nether- 
um compounds, uns ed 10 15 — All from Netherlands. 
Nies Worked including 1 
splitting gg -—-------------- 1 7 -— Mainly from France. 
i ts, mineral: Iron oxides and 
ides, processed. 508 199 -— Spain 120; West Germany 54. 
Precious and semi stones other 
than diamond: Nat 
value, thousanda.. _ $20 — 
Salt and brine... 2-2 -- 11 201 TR Netherlands 115; Belgium-Luxem- 
di bourg 60. 
Sodium com n. e. s.: 
art ages „ 17,087 18,508 8 ae 17,571; B 820. 
Sulfate, manufacture 10,954 10,581 9 eet Germany 4,0 Lale 3,202; 
Weetherlands 1 325. 
Stone, sand and gravel: 
ne: 
Crude and partly worked 112 4,580 15 Turkey 3,028; Italy 784. 
m i ir tete d En 2460 e Allee, Me sn. 

Dolomite, e TE "m m 

Gravel and d phe rock 11,978 4,884 1 inc 8, ma: Turkey 1,304. 

goer uartzite |... Los 483 197 8 Romania 72: Lebanon 32. 

other than metal bearing PUER 100 90 -- Italy 70; 5 14. 


See footnotes at end of table. 
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Table 3.—Syria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude ie ane Ine native and by- 
proc S N 46,427 
Co loidal, precipitated, sublimed . 220 
Tale taie 3 pstone, pyrophyllite _ _ 3 130 
c, Steatite, soa ne, pyrophyllite ; 
Other: Crude |... ---- 829 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 30 
Carbon black 3,605 
Coal: 
Briquets of anthracite and 
umn pone dede 522 
Lignite including briquetss ius 
Coke and semicoke r 4,929 
Peat including briquets and litter MS 
Petroleum: 
Crude. thousand 42-gallon barrels 43,150 
Refinery products: 
Liquefied petroleum gas 
8 345 
Gasoline, motor do... . 213 
Mineral jelly and wax ..do.... 4 
Kerosene and jet fuel do- 994 
Distillate fuel oil do— 376 
Lubricant do— 823 
Residual fuel oil do— 1,324 
Bituminous mixtures do- 14 


Table prepared by Virginia A. Woodson. 
Wess than 1/2 unit. 
Unreported quantity valued at $84,611,000. 


Sources, 1984 
1984 : 
nes Other (principal) 
17,447 -— Saudi Arabia 16,497. 
1,857 en Greece 1,254; France 78. 
7 8 Mainly from France. 
442 _. China 415. 
521 -— West Germany 237; Spain 146. 
1,212 West Germany 959; Netherlands 193. 
250 -- All from Belgium-Luxembourg. 
50 SES All from United Kingdom. 
3,683 ts Italy 3,474. 
94 -. All from United Kingdom. 
44,807 dra Iran 34,136; Libya 9,583. 
1,310 ae Greece 527; Italy 435; Libya 134. 
35 mS Italy 34. 
4 NE West Germany 2; Japan 1. 
657 == Italy 244; Czechoslovakia 162. 
260 21 Italy 190; United Kingdom 30. 
1,107 ioe Romania 893; U.S.S.R. 147. 
2 (7) Mainly from Romania. 


PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN”? 


The Government in Aden continued its 
efforts at post-Civil War reconstruction by 
revising its 1986-90 development plan to 
include a capital spending budget of $1.7 
billion, mostly for repairs to factories and 
infrastructure. The beginning of an indige- 
nous oil industry brought the promise of 
increased prosperity. The Government's as- 
sociation with the Soviet Union remained 
strong, and the Soviets were deeply involv- 
ed in the development of the oil industry. 

The Soviet Union agreed in late 1986 to 
finance oil exploration until 1990 with a 
$190 million loan, and to conduct geological 
and geophysical exploration at Shabwa, 300 
kilometers northeast of Aden, which includ- 
ed 164,000 feet of hole by 1989. By the 
beginning of 1987, eight rigs were operating 
on the 13,500-square-mile Shabwa block ad- 
joining Yemen Hunt Oil Co.'s Marib-Jawf 
exploration permit in north Yemen. In 
early 1987, the Government announced that 
three wells struck oil. By yearend, a reserve 


was established of about 3.8 billion barrels 
of low-sulfur oil rated at 36° to 41° API. The 
estimated recoverable proportion was not 
revealed. Production capacity was estimat- 
ed at about 25,000 bbl/d, which was suffi- 
cient for local needs, but actual output was 
lower, with 5,000 to 10,000 bbl/d being 
trucked to the Aden refinery. Oil for export 
would eventually be transported to Bir Ali 


on the Arabian Sea through a pipeline to be 


built by the Soviet Union for about $473 
million. A gas separation and desulfuring 
units at Shabwa were also envisaged. 

Elf Aquitaine Petroleum was awarded a 
6-year production sharing concession cov- 
ering a 19,374-square-kilometer onshore- 
offshore tract in the Aden-Abayan area in 
the southwestern region of south Yemen. 
Exploration would include geological 
studies, aerial magnetic and seismic sur- 
veys, and drilling. 

The Braspetro Group, consisting of Petro- 
bras International S.A., Hispánica de 
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ble uare-kilometer concession 
Perr a uf Ghayda block in the eastern 
qo ePuntry. The Independent Petro- 
art a privately owned Kuwaiti 
15" was looking for partners to 
ic surveys and drilling in its 
pP? Balhaf, east of Aden. 
c 3 1987, the Government signed 


nen Arab Republic (YAR) joined 

of oil exporters when its 225,000- 

ort pipeline from Alif Oilfield to 

lea was inaugurated in December 

3 meant increased economic inde- 

for the YAR, which had been 

g on aid from oil-producing neigh- 

: remittances from Yemenis work- 
; nose countries, both of which am- 
o about 40% of the GDP. However, 
spect of becoming an oil exporter 

d popular expectations of prosperi- 
therefore, adversely affected eco- 

licy. Tight fiscal strategies of 1986 

doned, import controls were re- 
[resulting in a larger than expected 

it account deficit), and foreign bor- 

Ag and spending rose substantially. The 
fall fiscal deficit was estimated at 22% 

, the GDP. Although the Government's 
sew draft budget forecast oil revenues of 


3600 to $700 million on the basis of an 


output of 200,000 bbl/d and a price of $15 
per barrel, the Government anticipated 
that this new income would merely offset 
the recent decline in remittances and for- 
eign aid. 

Oil production at yearend was 150,000 
bbl/d and was scheduled to rise to 175,000 
bbl/d when the Azal Oilfield was brought 
on-stream in early 1988. Production was 
expected to rise to 200,000 bbl/d when the 
recently damaged offshore tanker storage 
facility, having a capacity of 3 million 
barrels, was operational. Several additional 
small fields were discovered, including Lam, 
Meem, and Noon. A national marketing 
agency was formed, but initial sales were to 
be handled by Exxon Corp. The Govern- 
ment was to market 70,000 bbl/d of the 
initial export volume, with the remainder 
going to Hunt Oil Co., Exxon Corp., and 
Yukong Ltd. of the Republic of Korea. Mobil 
Oil Corp., Azienda Generali Italiana Petroli 
S.p.A. (AGIP) of Italy, and Yukong agreed 
to take 1.8 million barrels each during 3- 
month periods for the Government's share. 
Other sales contracts were signed with Tex- 
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a l-year, renewable agreement to process 
20,000 bbl/d of oil for the Kuwait Petroleum 
Corp. in the Aden refinery. Previously, the 
volume of Kuwaiti oil processed was 10,000 
bbl/d. The Government also discussed with 
Qatar the possibility of processing 10,000 to 
20,000 bbl/d of Qatari oil. The 170,000-bbl/d 
Aden refinery also processes 12,000 bbl/d of 
Soviet Union oil. 


YEMEN ARAB REPUBLIC!! 


aco Inc., Mitsui Oil Co., and Nippon Oil Co. 

Yemen Hunt Oil drilled 131 wells, of 
which all but 20 showed hydrocarbons. The 
country's oil reserves were officially put at 
500 million barrels, but they may be as 
much as 1 billion barrels with newer discov- 
eries. Gas reserves discovered in the Alif 
Field totaled more than 4 Tcf. The pipeline 
can be expanded to handle 400,000 bbl /d, 
and the Government commissioned studies 
to determine the feasibility of an oil refin- 
ery with a capacity of 50,000 bbl/d and the 
feasibility of using the gas for factories and 
power generating stations. An LPG bottling 
plant was also being considered for con- 
struction. 

The YAR's Ministry of Oil and Mineral 
Resources announced that it required a 
review of existing mineral survey work, a 
new detailed general survey of mineral 
resources, and a minerals development 
plan. Commodities that may be available in 
commercial quantities were copper, gold, 
gypsum, lead, marble, silver, uranium, and 
zinc. In addition, U.S. companies would be 
allowed exclusive rights to develop mineral 
resources. The U.S.S.R. agreed to assist in 
producing a geological map of the YAR. The 
Government also contacted several U.S. 
mineral and mining companies in connec- 
tion with this announced plan. 

A contract was to be awarded to one of 
three Japanese-led consortia for a feasibili- 
ty study for the Yemen Fertilizer Co. The 
proposed new plant would be based on local 
natural gas from the Marib basin. The 
product, probably urea, would be used local- 
ly and possibly exported. 


vel scientist, 8 of International Minerals. 
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ECUADOR! 


The performance of Ecuador's mineral 
industry continued to be affected not only 
by depressed oil prices in recent years but 
also by natural disasters. In March 1987, 
Ecuador canceled foreign debt payments for 
the rest of the year and appealed for inter- 
national aid because of a series of earth- 
quakes that destroyed villages and crippled 
the nation's oil industry. The earthquake 
destroyed a key section of the country's 
main oil pipeline and forced a halt to 
production and shipment of Ecuador's most 
important export product. Ecuador pro- 
duces 240,000 barrels of oil per day and 
exports 144,000 barrels daily. Oil accounts 
for 60% of the nation’s hard currency earn- 
ings. 

The Government of Ecuador asked the 
Organization of Petroleum Exporting Coun- 
tries and other oil-producing countries to 
assume Ecuador's oil sales commitments. 
Ecuador agreed to pay the countries back in 
an equivalent amount of oil when it was 
able to resume exports. 

Over the past 2 years there has been 
increased interest in Ecuador's mining in- 
dustry, which continued to be a marginal 
contributor to the national economy. Both 


foreign and domestic capital have been in- 
vested in small-scale mining activities and 
exploration for precious metals throughout 
the country. These activities have been 
stimulated by both the country's mineral 
potential and by the new and favorable 
mining law implemented in August 1985. 
Preliminary Government statistics indi- 
cate that Ecuador's real gross domestic 
product (GDP) declined 3% to $9.4 billion? 
in 1987 dollars, reversing the 2.9% growth 
rate registered in 1986. This reversal was 
attributed entirely to the 35% decline in the 
output of the petroleum sector. The consum- 
er price index increased 33% during 1987 
compared with a 27% increase the previous 
year. Ecuador’s balance of payments contin- 
ued to deteriorate in 1987 owing to the 
dramatic decline in oil exports. Oil exports 
in 1987 were valued at $779 million, a 
reduction of $204 million from the low 1986 
level. Crude oil production in 1987 totaled 
63.7 million barrels, a 39% decline. The 
decline in oil production and exports was 
due to the earthquake destruction of more 
than 30 kilometers of the Trans-Ecuadorean 
oil pipeline, forcing significantly reduced oil 
production for more than 5 months. After 
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completion of repairs to the pipeline, pro- 
duction was reestablished to about 320,000 
barrels per day. 

The dominant petroleum producer, with 
more than 80% of the total output, contin- 
ued to be La Corporación Estatál Petrolera 
Ecuatoriana (CEPE), the state oil corpora- 
tion. It was followed by CEPE-Texaco, an 
operation jointly owned by CEPE (62.5%) 
and Texaco Inc. (37.590) and CEPE-City 
Investing Co. In 1987, the Government 
cleared the way for major international oil 
companies to begin exploring large areas of 
the country. These activities were carried 
out offshore, in the eastern jungle region, 
and in the central western plains. The 
following foreign companies conducted ex- 
ploration in Ecuador: Occidental Petro- 
leum Corp., British Petroleum C. A., Esso- 
Hispanoil, Texaco-Pecten, Belco Petroleum 
Corp., Conoco Petroleum Corp., Tenneco Oil 
Exploration and Production Co., Petróleo 
Brasileiro S.A. (PETROBRAS), Société Na- 
tionale Elf Aquitaine of France, and Petro- 
Canada International Assistance Corp. Ini- 
tial exploration included seismic surveys 
and exploratory drilling. The fifth round of 
bidding for petroleum exploration contracts 
was concluded in November. Bids were 
received for three of the six blocks offered. 

By yearend, there were 34 foreign compa- 
nies committed to invest $400 million in 
exploration of 3.5 million hectares. On May 
25, the Government of Ecuador and a con- 
sortium led by Tenneco signed a risk 
exploration-exploitation contract under 
which the consortium will search for oil in 
Ecuador's southern Amazon jungle. The 
contract calls for the consortium to drill 
four wells over the next 4 years in Block 12, 
a 200,000-hectare area due south of the 
CEPE-Texaco area. 

Belco, a subsidiary of Enron Exploration 
Co. of Houston, Texas, is the sole contractor 
for exploration of Blocks 1 and 2 on the 
Pacific coast near Guayaquil. Block 2 is 
entirely offshore, while Block 1 includes a 
small onshore section just north of small 
but still productive oilfields in the Santa 
Elena Peninsula. Under Belco's contract, 
which was to expire in July 1989, the 
company had completed 6,000 kilometers of 
geismic exploration offshore and drilled two 
dry holes, after an initial investment of 
about $18 million. Belco operated two drill- 
ing platforms constructed in Guayaquil, 
which were completed in 1987. Elf Aqui- 
taine was the operating partner for explora- 
tion in Block 14 with PETROBRÁS and 
Yacimientos Petrolíferos Fiscales (YPF) of 
Argentina. The contract was won in the 
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third round of contracts that were open 
only to state-owned firms, and it was signed 
in May 1987. Block 14 is in the eastern 
jungle, just east of Texaco’s important Auca 
oilfield and wedged between the Oxy Block 
to the north and the Conoco Block to the 
south. 

The official institution created by the new 
mining legislation, Instituto Ecuatoriano de 
Mineria (INEMIN), is in charge of regulat- 
ing mining activities throughout the coun- 
try. INEMIN has initiated exploratory and 
development programs as part of a national 
mining plan. These programs are mostly in 
the southern part of the country where the 
potential for finding precious metals is 
higher. At the same time, attention was 
given to development of deposits of industri- 
al minerals. 

A mining project for precious metals, 
mainly silver, was being carried out by 
Armeno Resources Inc., a Canadian compa- 
ny based in Vancouver, British Columbia, 


Canada, at the San Bartolomé Mine in 


Azuay Province, 30 kilometers southeast of 
Cuenca, the third largest city in Ecuador. 
This mine presently has 90,000 tons of 
proven and probable ore reserves j 
712 grams of silver per ton, 0.7% lead, and 
2.2% zinc. Further exploration work by the 
company has delineated additional ore re- 
serves in the amount of 585,000 tons of ore 
with similar grades. The company was plan- 
ning to initiate a pilot production plant by 
mid-1988, together with the installation of a 
100-ton-per-day processing plant. Armeno 
Resources also acquired three other proper- 
ties in the same mining district—El Eriván, 
Peggy I, and Peggy II deposits. The three 
concessions, comprising 3,900 hectares, are 
close to the city of Cuenca, with easy access 
by road and with electric power facilities 
close by. 

A joint gold dredging venture at Los 
Lilenes concession near Machala, 140 kilo- 
meters from Guayaquil, was initiated by 
Osborne and Chapel Gold Fields Ltd. of 
Canada and Los Lilenes S.A., a company 
with Panamanian and Ecuadorean inter- 
ests. The deposits to be exploited, Ecuaba A 
and B and Los Lilenes I and II, cover 28,500 
hectares. The Los Lilenes gold dredging 
project was the object of an agreement. with 
the International Finance Corp. (IFO), 
which will participate in the development 
by supplying up to $17.4 million. The proj- 
ect would be the largest gold mining oper- 
ation undertaken to date by Osborne and 
Chapel Gold Fields Ltd. The mineral conces- 
sion was estimated to have potential re- 
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serves of 2.8 million troy ounces of gold. 
Total capital cost was estimated at $55 
million, with development of the known 
placer gold deposits taking place over 8 
years. Under the agreement with IFC, a 
new Ecuadorean company will be formed in 
which Osborne & Chapel and its partners in 
Ecuador would each have 40% interest and 
IFC 20%. 

Avino Mines & Resources Ltd. of Canada 
acquired an option to purchase a 70% inter- 
est in the Guaysimi gold concession in 
southern Ecuador. It subsequently sold 20% 
of the interest to defray exploration costs. 
The Guaysimi concession, 24 acres in size, is 
located 3 miles east of Nambija, Ecuador’s 
most important gold region. Preliminary 
rock and trench sampling on the Guaysimi 
gold deposit indicates the presence of up to 
4 grams of gold per ton. Avino Mines was 
attracted by incentives offered by INEMIN 
to mining investors, such as the elimination 
of taxes and duties on imported equipment 
and machinery, low taxes, and low surface 
fees. Exploration of the Guaysimi property 
began early in 1987. 

Condor Minerals and Energy Ltd. of Aus- 
tralia secured an option to acquire up to 
50% of an alluvial gold resource in the 
Guayaquil region. The 4,400-hectare conces- 
sion contains potential reserves of 900,000 
cubic meters of alluvial material grading 
0.52 grams of gold per cubic meter. The 
company said there was the potential for 
much larger gold reserves. Condor planned 
to construct a facility to preduce an estimat- 
ed 10,000 ounces of gold per year to provide 
an early cash flow. Expansion would in- 
crease output to 40,000 ounces of gold per 


year. 

Great Eastern Mines Ltd. of Australia 
acquired an interest in a number of gold 
concessions in Ecuador through a 50%- 
owned joint-venture exploration company. 
The major properties include the León- 
Balau alluvial gold deposits, in which Great 
Eastern holds a 35% stake. The partners 
will invest $1 million in further exploration 
of the property, which covers more than 
14,000 hectares. Initial activity included the 
installation of a 15-cubic-meter-per-hour pi- 
lot plant that was already under way at the 
León concession. The company plans to 
install two 100-cubic-meter-per-day process- 


ing plants to work the shallower gravels of 


the León area. These could produce an 
estimated 10,000 ounces of alluvial gold per 


Overseas Platinum Ltd. and Wright Engi- 
neers of Canada acquired the Las Playas 
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gold-platinum placer prospect in Ecuador. 
The property was purchased for 100,000 
shares and a commitment to spend $100,000 
in 1988. The previous owner retained a 5% 
net profit interest. Elsewhere in Ecuador, 
the Buenavista and Pindilig concessions, 
both in south-central Ecuador, granted by 
INEMIN to Pacific Rim Platinum S.A., the 
Ecuadorean subsidiary of Overseas Plati- 
num. A jointly owned Government-and- 
cooperative gold mining company, Cia. Min- 
era Nambija, was reviewing offers from 
nine companies to operate a plant that 
would raise the output to 10 kilograms of 
gold per day from 2 kilograms of gold per 
day over the next year. The bulk of the gold 
extracted from the mine so far was done 
manually, and the proposed new plant 
would automate the process to increase gold 
production. 

The total amount of Ecuador’s gold pro- 
duction was not precisely known due to lack 
of statistics from Government sources; how- 
ever, it was estimated that the total produc- 
tion of gold in 1987 was in the range of 
290,000 to 325,000 ounces. Most of the gold 
produced in Ecuador came from small min- 
ing cooperatives. The major center for these 
activities was the Nambija region, where 
gold was discovered in the early 1980’s in 
what is considered to be a skarn deposit. 
These activities, in which hundreds of holes 
have been dug into the mountainside, were 
of economic value to the miners only when 
the material excavated graded more than 
100 grams of gold per ton. Gold was mainly 
recovered by amalgamation. Mining under 
similar conditions, either with permits 
issued by INEMIN or as clandestine oper- 
ations, also increased in the Portovelo- 
Zaruma mining district and in the newly 
active Ponce Enriquez locality. Rudimenta- 
ry mining and processing methods were 
employed, and although both amalgamation 
and cyanidation methods of gold recovery 
have been introduced, it was estimated that 
80% of the gold was not recovered. 

The Ecuadorean mining sector at yearend 
was troubled by invasions of concessions 
and disputed claims, but the most recent 
invasion, according to Government officials, 
was a particularly clear-cut case. The Nor- 
wegian company CUMBINAMESA had a 
prospecting claim at a site called Augusta 
in the Zamora-Chinchipe district. The com- 
pany made a find, whereupon four employ- 
ees decided to go into business for them- 
selves with the help of a Zamora lawyer. 
They recruited about 150 men, ran off the 
30 CUMBINAMESA employees and then 
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set up a mining camp to work the claim. 
Despite of repeated requests by the compa- 
ny and the Chamber of Mining, no action by 
yearend had been taken by Government 
authorities to dislodge the claim jumpers. 
The Provincial Governor did not respond to 
the company's request for police assistance. 
INEMIN, which had regulatory authority 
but no enforcement powers, indicated that 
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it was not prepared to take any politically 
sensitive action during the remaining 
months of the Administration. The consid- 


sector of the economy. 


Table 1.—Other Areas of South America: Production of mineral commodities: 


Country and commodity 1988 1984 1985 1986" 1987* 
ECUADOR? 
Cadmium, mine output, Cd content? _ kilograms. — 850 800 
Cement, hydraulic thousand metric tons 1,420 71,874 1.742 8,866 31,601 
mmon cla metric tons 60,000 92,750 233,749 26,472 329,200 
cas a cae Ne HOUR do- 17000 72,484 2,981 2,000 2,000 
Copper, mine output, Cu content do. .-- 198 180 100 100 100 
Feldspar. W . eanan cs «x 2,084 8,889 2,298 21,558 
natural: . 
J million cubic feet 17,008 18,111 21,495 *22,000 NA 
Marketable ._--------------- onc 2,568 4,169 4,588 *2,600 
Gold, mine output, Au content troy ounces. — 167, 900 280, 000 300, 000 317, 327 3305,42 
Gypsum (for cement metric tons. — "300,000 "218,941 316,468 290,680 
Iron and steel: 
Steel, crude... - ----- -~ —--— do- 22, 768 18,143 17,874 17,084 325 
Semimanufactures do- 150,755 188,611 133,182 181,850 3172,400 
Lead concentrate, Pb content: Oo --- 200 200 200 200 
gr ia gas liquids: 
tural gasoline 
thousand 42-gallon barrels. - 108 178 229 NA NA 
Liquefied petroleum gas do. so 643 1,077 591 NA NA 
Total 23S ees eee eS do... 761 1,255 820 NA NA 
Petroleum: 
Crude 6S oe ——— do- 86,341 94,915 102,415 *105,000 63,700 
Refinery ponu 
77» 8 do- 6,109 7,850 7,630 NA NA 
Jet fue! do— 907 1.045 1.124 NA NA 
Keros ene — 2, 059 2,279 2,1 NA NA 
Distillate fuel oli do- 5,792 10,077 18,646 NA NA 
Residual "aa ö 8 do- 1 9,295 4,111 NA NA 
Lubri cant do—— 283 291 NA NA 
Liquefied 55 gas do- 882 580 708 NA NA 
V do- 430 575 718 NA NA 
Refinery fuel and losses do- 548 514 089 NA NA 
rr e do ... 21,522 82,498 91,439 NA NA 
I/ MM metric tons. . 7,000 21,437 22,441 86,649 514,675 
Silver, mine output, Ag content _ _ _ troy ounces. _ 23,138 2,400 2,000 2,000 2,000 
Stone, sand and gravel: 
Limestone (for cement manufacture) 
thousand metric tons.. 1,500 79,135 8,762 6,500 32,113 
Marble metric tons. . 6,200 6,679 11,435 15,195 315,210 
Sulfur: 
Nate oS5€-- do—— 5,000 5,000 4,000 4,000 4,500 
Byproduct: 
From petroleum do. ..- 5,000 5,000 5,000 5,000 5,000 
From natural gas 0. — 5,000 5,000 5,000 5,000 5,000 
NET eas oer do— 15,000 15,000 14,000 14,000 14,500 
Zinc, mine tout Zn content do... 15 100 100 100 100 
FRENCH GUIANA 
Gold, mine output, Au content* __ troy ounces... 8,038 10,127 8,005 10,481 11,000 
Stone, sand and gravel®__ _ _ _ _ _ — metric tons... 400,000 400,000 400,000 400,000 400,000 
GUYANA? 
eure. dry alent, ht 
uxi uivalent, gross weig 
i thousand metric tona... 1,087 1,833 1,675 1,466 32 200 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


—Continued 
Country and 3 1983 1984 1985 1986? 1987° 
GUYANA? —Continued 
Diamond: 
GG; Ee thousand carats_ _ 5 6 4 8 2 
Industrial stones do- 5 8 7 6 5 
%ö»’ A do- 310 14 11 39 7 
Gold, mine output, Au content troy ounces_ — 4,607 11.131 10,823 14,085 321,425 
PARAGUAY 
omen, hydraulic... thousand metric tons 153 109 46 179 3261 
Kaolin C metric tons 45,000 50,000 60,000 60,000 372,000 
Other . thousand metric tons 1,600 1,700 1,750 1,650 31,898 
A nere tes metric tons - 4,000 6,000 2,500 2,800 38,100 
Iron end steel 
Pig ion o o ĩ Acc do- Eus ane uc UE 81,000 
Steel, crude 22 22--- do- . NE xe s 9,700 
77777 waa eee ae do. ..- 13,891 85,000 80,210 88,290 
Petroleum 
T aed — thousand 42-gallon barrels. . 434 821 506 NA 
Nl! do 88 18 115 162 NA 
Keros ene do... 291 88 21 NA 
Distillate fuel oil do— -- 705 512 623 NA 
Residual perdon CTP do— 202 149 228 254 NA 
| Liquefied Te eum gas do... 81 85 41 40 NA 
l and losses. .. ~—-— do. ..- 839 167 229 22 NA 
AAA do_ _ — — 2,050 1,296 1,801 1,521 NA 
Pigments, mineral: Natural, ocher _ metric tons. — 180 250 260 250 3285 
Send including glass sand 
ae thousand metric tons. - 1,602 1,654 1,741 1,659 31,893 
ne: 
Dimensions do— 71 62 65 65 360 
Crushed and broke 
Limestone (for c S and lime) - do- 350 175 180 887 3507 
Oy RU 8 o --- 1,500 1,730 1,850 1,720 21,990 
Marble metric tons 250 400 450 $600 
Talc, soapstone, pyrophyllite occ 120 150 120 130 3180 
SURINAME 
Aluminum: 
Bauxite, gross weight 
thousand metric tons 3,400 3,454 3,000 3,847 1 
Alumina. - - - -- ----------—-— do— 1,129 1,208 1,000 1,471 870 
Metal, primar / do- 84 23 29 9 
Cement, hydraulic do- 74 50 50 50 
Clays: Common - - ---------- metric tons 100,000 100,000 100,000 110,000 110,000 
Gold, mine output, Au content troy ounces _ 482 822 500 
Sand and gravel: 
cun omn ---- thousand metric tons. .. 150 150 NA 160 160 
Gravel. uoc 8 do- 20 20 NA 2⁵ 25 
Stone, P kad and broken do— — 50 46 NA 50 50 
URUGUAY 
Aluminum, secondary / metric tons 24 31 20 61 356 
Il . E do... 8 10 15 15 15 
Cement, hydraulic... thousand metric tons. - 401 334 314 0 3401 
ys, FP metric tons 152,155 10,936 150,000 *150,000 150,000 
Coke, gashouse ccc cs do... 10,000 10,000 8,000 8,000 8,000 
Oeste aes al do... 50 40 40 40 
Feldp arr. ——— Occ s 1,129 1,950 *1,000 *1,000 1,000 
Gem stones, semiprecious 
l6 o ou so rec CE do- 53 108 90 *90 90 
Amethyt „ 8 24 21 20 20 20 
Gvypsum eno ee eee eae do. _ __ 151,832 74,091 *100,000 *100,000 100,000 
Iron and steel: | 
Ferroalloys: Electric-furnace ferrosilicon crust 
do- 250 162 250 *250 22850 
Steel, rule do— 45,674 40,763 38,964 30,987 80,200 
Semimanufactures do— _— 33,602 735,789 31,773 34,348 48,500 
Lime em thousand metric tons 10 8 9 10 318 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels — 1.570 1,648 1,649 1,660 NA 
Jetfuel .—.————— er emm do- 191 152 184 182 NA 
PREMIER E TOME EMEN AUN do. 642 572 452 415 NA 
Distillate fuel oil „ do— 3,181 348 2,992 2,824 NA 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


ntinued 
Country and commodity 1983 1984 1985 1986P 1987° 
URUGUAY —Continued 
Petroleum refinery products —Continued 
Residual fuel oil 
thousand 42-gallon barrels. — 2,975 2,725 2,301 2,434 NA 
Lubricantt st do— 41 46 UNE ira NA 
Liquefied petroleum gas do... 415 482 498 459 NA 
EPE a caer 8 do— 206 251 189 225 NA 
Refinery fuel and losses. do— -288 -151 -386 22 NA 
l!!! ee do... 8,983 9,068 7,879 1,121 NA 
Send and gravel: 
Sand, common thousand metric tona. — 1,598 1,391 1,500 *1,500 1,500 
Gravel do- 439 231 500 6500 500 
Stone: 
Dimensio—rnnnn do- 9 10 8 eg 10 
Crushed and broken: 
Alum schie metric tons 3,234 9,977 8,000 *8,000 8,000 
Dolomite thousand metric tona- 8 8 3 
Limes tone Orasi 757 666 700 €700 700 
Marble do— 4 4 4 e 5 
III. metric tona. _ 1,269 4,251 7,000 27,000 7,000 
Quartz o- 481 150 $300 300 
Other including ballast 
thousand metric tons 1,908 1,969 1,900 *1,900 2,000 
Sulfur, elemental, byproduet metric tons 2,000 2,000 2, 000 2,000 2,000 
Talc, soapstone, pyrophyllite _.._____ do... 685 1,658 1,500 21,500 1,500 
Tult Tula nee eee do... 2,444 4,347 3,500 *3,500 8,500 


*Estimated.  PPreliminary. "Revised. NA Not available. 
1Includes data available through mid-June 1988. 
n addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 
stone) undoubtedly are also produced, but output is not reported, and available information inadequate to make reliable 
estimates of output levels. 


*Reported figure. 
Data represent exports. 


Table 2.—Ecuador: Exports and reexports of mineral commodities! 


Destinations, 1984 


Commodity 1983 1984 : 
nee Other (principal) 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, et 561 c 
Aluminum: Metal including alloys, semi- 
manufactureess 257 60 M Chile 32; Colombia 17; Peru 11. 
Iron and steel: Metal: Semimanufactures: 
Bars, rods, angles, shapes, sections 12 xu 
Petroleum: 
Crude. thousand 42-gallon barrels. .. 58,363 64,209 37,442 Panama 6, 693; Chile 395. 
Refinery products: 
| Kerosene and jet fuel... do- TE 294 NA NA. 
Distillate fuel oil do... E 61 NA NA. 
Residual fuel oil do- 3,702 6,468 NA NA. 


Precious and semi ious stones other 
than diamond: Natural 


value, thousands in $5 $5 
Salt and brine -------- 2,000 "m 
Sodium compounds, n.e.s.: Sulfate, manu- 
factured ooo — 4,363 S a 3,083; Venezuela 868; Peru 
Zinc: Metal including alloys, scrap —— — — De 10 __ All to Costa Rica. 
Other metals: 
Ores and concentrates —— 20 ES 
Ashes and residues 212 79 _. All to Japan. 
NA Not available. 


Table prepared by H. D. Willis. 
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Table 3.—Ecuador: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 i = 
ne Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
ue, thousands $2 $460 $156 Netherlands Antilles $304. 
Oxides and hydroxides 3,897 4,248 1,978 Guyana 2,000; West Germany 246. 
Metal including alloys 
Unwrou ght 8,384 4.406 321 Brazil 3,210; Canada 288. 
mimanufactures 898 8,289 518 Brazil 809; Venezuela 500. 
Oaia and Wpdesaiioe 222 E: 49 2 West Germany 17; Italy 7 
and hydroxides rmany 17; : 
88 Oxides and hydroxides . — —— 1 1 1 y 
r: 
Gre and ONAA EE -- 6 6 
including 
Unwrought_ Baile F 226 10 1 Brazil 5; Canada 4. 
manufacture 2,589 4252 199 Chile 1,131; Peru 1,495; Republic of 
uth Africa 219. z 
Iron and steel: | 
Iron ore and concentrate excluding 
roasted pyrite 
value, thousands $10 $1 $1 
ig iron, cast iron, related materi- 
gri JJ 8 56 50 50 | 
j F om 372 281 200 West Ge 25: S 6 | | 
erromanganese — — — — rmany ; 
Unspecifiddt 85 181 en i om 82; Republic 6180 South Africa 36; 
Steel, primary form 148,045 260, 335 2 Brazil 1' 178,093; Chile N Bener 
lands 10,301. l u 
es, Sec- 
V 28, 885 89,286 795 Brazil 68,768; Republic of South 
Africa 5, 548; e 5,006 
Universals, plates, sheets 70,885 108,720 2,580 at, : 41, 518; Japan 4i ,087; Chile 
Hoop and stri s 2,956 3,858 121 2,328; West Ge 150; 
" j "ele ies Baia urg 305. 
Rails and accessories 60 _. All from 828, Ul 
HB. oto ous IO 2,186 1,849 136 sapar I nited Kingdom 246; Bra- 
Tubes, pipes, fittings . 12,832 9,559 — 8,477 France 3,128; Argentina 995. 
Coatings and forgings, rough 607 501 (3) Belgium Luxembourg 500; West Ger- 
many 
Lead: 
TTT 1.191 1,478 -— Mexico 1,165; Peru 245; Italy 48. 
Metal including alloys: 
Unwrou ght 1.239 1,887 68 Peru 687; — 569; Canada 65. 
Semimanufactures 18 3 2 West Germany 1. . 
Magnesium: Metal including alloys, semi- 
8 B 1 000 799 76 Colombia 673; Brazil 41 
: Oxidess R ombia 673; il 41. 
Mercury 76- d flasks — 29 551 551 
gir hana Metal including alloys, all 2 
5 value, thousands $32 $7 -— All from United Kingdom. 
N ickel: cel: Metal including alloys, semiman- | 
JJ ³ĩðVAA 8 40 40 4 West Germany 17: Canada 14. 
1 metals: Metals 5 
unwrought ane paro partly wrou 
= um — value, $633 T 
Silver: 
Metal including alloys, , UNWTO! = wi Ed 
un 
and y wrought . --— n $204 $22 $3 Spain $15; West Germany $4. . 
Tin: Metal including all R . 
De ee NN SD Mp ict 
U JJV 1 18 8  Belgium-Luxembourg 6; Peru 2. 
CC 11 18 (3$) Bois 6: West Germany 6; Japan 8. 
Titanium: Oxide 1,588 999 26 West Germany 411; United Kingdom 
sii zii 221; Mexico 190. 
eee Metal nuns 
353 value, chousatida: 8 es $101 -- Brazil $92; West Germany $9. 
ia 
Ore and concentrate d 7 7 
865 218 69 Colombia 50; Peru 43. 


See footnotes at end of table. 
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Table 3.—Ecuador: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
d DIAC Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys: 
SOrD n 2 ciu E 2 c 
Unwrought. ------------- 4,028 4,324 me ren 2,460; Canada 1,764; Greenland 
Semimanufactures 35 8 à) Brazil 4; Peru 4. 
Other: 
Ores and concentrates 290 210 160 Republic of South Africa 50. 
Oxides and hydroxides 167 160 84 West Germany 18; France 2. 
Base metals including alloys, all forms 1 5 4 Brazil 1. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
J (8 23 36 2 Italy 16; West Germany 6; Canada 3. 
Artificial: 
Corun dumm 13 28 (3) Brazil 24; West Germany 4. 
Silicon a 37 25 89 -- Argentina 50; Brazil 29; Italy 4. 
arpani and polishing wheels and 

Ene a UE YS 224 416 58 y ete ni ; Italy 77; Belgium-Luxem- 

Asbestos, crude 222 --- 6,030 5,177 128 Canada rx ; Republic of South 
ri 

Barite and wither ite 8,417 34 7 Peru 20; Italy 6. 
Boron materials: 

Crude natural borates _ 5 1 1 

Oxides and acids . - - --------- 214 835 56 Peru 243; Italy 27. 
Cement unu LIS eur Es 25,651 41,561 4 ry 30, 000, Peru 4,150; Colombia 
Chalk 22:2 isso Seo eee 640 1,118 mis Belgium Luxemburg 560; Peru 475; 
Clays, crude - - - - - - - -- —- — 6,324 3,498 3,287 United Kingdom 155; Peru 60. 
Diamond: 

Gem, not set or ien 

ue, thousands $6 i 

Industrial stones do... $329 $272 us e $245; Switzer- 
Diatomite and other infusorial earth .. .. — 700 416 184 Mexico 220; Peru 10. 
not . related materials 229 591 -— Peru 325; Italy 138; Colombia 100. 

r ma 

rade, nal. c eee 1 5 5 

Manufactured: 

1777000 32 1 14 Colombia 94; West Germany 52. 
Nitrogenounus .------- 54,382 89,365 17,420 Yugoslavia 89,000; Mm st ls 21,500. 
Phosphatic - - - -- ---------— 211 9, 8,010 West Germany 300; Netherlands 120. 
Potagsic... -------------- 16,845 $1,185 17,163 West Germany 14, 002; Israel 20. 
Unspecified and mixed 25,452 33,845 30,258 West Germany 2, 860; Norway 500. 

Graphite, natural 8 8 Brazil 6; West Germany 2. 
Gypsum and plasterrrnrn 10,283 104,736 610 Spain in 85, ,028; Peru 9,000; Jamaica 
Lime 140 AR MM 
um compounds: Magnesite, crude 4 4 ad All from West Germany. 
Crude including Spp pnd Inay waste _ 24 29 9 Peru 20. 
Worked ine Ding s lomerated 
splitting ue, thousands $5 $1 -— All from West Germany. 
Phosphates, crulle 3) 162 iis Feru 89 West Germany 1; Nether- 
an 
ents, mineral: Iron oxides and hy- 
xides, processed 215 290 35 West Germany 102; Brazil 49. 
Precious and semiprecious stones other 
than diamond: Synthetic 
value, thousands $28 $4 s NA. 
Salt and brine. e 439 1,221 (7) Peru 7,160; United Kingdom 66; West 
Germany 1. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 7,356 9,467 5,002 West Germany 2,415; Poland 1,820. 
Sulfate, manufactured |... 9,276 3,652 93 cni 2,030; Peru 565; Colombia 
Stone, sand and gravel: 
Dolomite, chiefly refractory-grade ... 412 623 Peru 465; Spain 129; Norway 22. 
and que VF ES T T 
d other metal-bearing 
value, thousands $36 $17 $6 Italy $9; West Germany $2. 


See footnotes at end of table. 
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Table 3.—Ecuador: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 n 
cue Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and by- 
Products oce 1,233 3,506 -- Colombia 3,490; West Germany 11; 
Be ium-Luxembourg 5. 
Colloidal, precipitated, sublimed _ 150 146 104 West Germany 25; Colombia 15. 
Sulfuric acid..__.___________ 4,250 7,361 6.200 Peru 1,000; Netherlands 87. 
ON steatite, soapstone, pyrophyllite .... 611 863 804 Italy 73; Austria 71. 
d 
33;öÜĩ5 ̃·ᷣ A aes 542 504 248 Spain 141; Italy 98. 
Saag and dross, not metal-bearing .. .. — 12 105 105 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 97 112 30 Colombia 82. 
n black 8,890 2,902 25 Colombia 2,448; Venezuela 290; West 
Germany 121. 
Anthracite and bituminous — — — 648 32 m n 23; West Ger- 
many 9. 
Lignite including briquets ------- 87 -— | 
Coke and semicokee 702 250 eel All from Colombia. 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels 28 81 81 
Gasoline, motor do... 255 476 476 
Mineral jelly and waz do— 31,102 52,816 3,974 Ja apan 133 950, West Germany 19,817; 
Lubricants do 212,090 286,132 11,067 Netherlands Antilles 27 0,480; West 
Germany 1,099. 
Bitumen and other residues do- 630 1,036 1,086 
Bituminous mixtures do.-.- 206 200 188 Denmark 12. 
NA Not available. 
1Table prepared by H. D. Willis. 
3Less than 1/2 unit. 
FRENCH GUIANA: 


French Guiana’s mining industry contin- 
ued to be a small sector of the economy in 
1987. The industry produced small amounts 


of columbite and tantalite, gold, sand and 
gravel, and stone. 


Table 4.—French Guiana: Exports and reexports of mineral commodities! 


Destinations, 1986 
Commodit 1985 1986 > 
* cue Other (principal) 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, etc. 
value, thousands $8 and 
Copper: Metal ee alloys, scrap- - 26 E 
Iron and steel: M 
Serap zi 8 86 81 — All to Brazil. 
Semimanufactures 
Universals, plates; sheets |... uds 8 — All to France. 
Tubes, pipes, fitting 1 = 
Petroleum refinery products: 
Gasoline 42-gallon barrels . " 4,692 — All to Guadeloupe. 
Distillate fuel oil do- —— ae 6,901 ae Do. 
Nie fuel oi do- SN 5,501 EOM Do. 


forms —————— md 88 


Table prepared b 1 H. D. Willis. French Guiana did not report any exports or reexports of mineral commodities to the 


United States in 1 
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Table 5.—French Guiana: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 
| | Other (principal) 
METALS 
Alumin 
Oudes A hydroxides wus 1 All from France. 
Metal including alloys: 
Unwrought_ value, thousands $1 T 
Semimanufactures . 98 52 France 49; West Germany 1. 
Copper: Metal including alloys, semi- 
manufactures ——------------- 49 57 France 54; Austria 1. 
Iron and steel: Metal: 
Scra z value, thousands. _ aes $1 All from France. 
Ferroalloys ---------------- (*) 3 Do. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,195 8,741 France 1,830; elaun Luxembourg 
1,484; West est Germany 433. 
Universals, plates, sheets 2,986 2,498 France 2 ,310; Belgium-Luxembourg 
E 159; Martinique 26. 
Ralls and strip. -— --------- 8 2 All from France. 
Ma ang accessories 42 4 Do. 
JJ ͤ iy EE eh 36 26 Do. 
Tubes, pipes, fitting 1,047 955 France 823; Spain 71; Belgium- 
embourg 25. l 
Castings and forgings, rough .... - 41 38 All from France. 
Oxides 5 value, thousands $2 $1 Do. 
Metal including alloys, semimanu- 
facture22s ccc ed 2 Do. 
Mercury / value, thousands - 88 86 Do. 
dris ; Metal including alloys, semimanu- 
Mec LAE "M ud $2 Do. 
VF 2 2 Do. 
Zine: ne Meta including alloys, semimanu- i 3 
Other: 
Ashes and residues 39 41 Do. 
Base metals includi all forms 
bg usan $1 $4 Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
iia Corundum, emery, pumice, 
Se les fa a an - 23 31 Do. 
Grinding and polishing wheels and 
c e Dee 9 9 France 5; Italy 3; Netherlands 1. 
Boron materials Oxides and acids ze 1 All from France 
r oe ee ee 39,771 42,816 Martinique 19, 320; France 11,018; 
Guadeloupe 6,085. 
Chalk. ey Sa te 2s 11 All from France. 
Clays, crude... - ---—--------—-- 7 7 Brazil 5; France 2. 
Diamond: Gem, not set or strung 
value, thousands $3 $13 France $8; Belgium-Luxembourg 85. 
Fertilizer materials: 
ON 68 2 Qus d n 1 1 All from France. 
Manufactured: 
Ammon ia 8 4 Do. 
Nitrogenouass ~~ 375 749 France 677; Netherlands 54; Belgium- 
: Luxembourg 8. 
Phosphatic . - ---------—--—- 20 144 Belgium-Luxembourg 120; France 24. 
Potassi coc 31 102 F 80; France 22. 
Unspecified and mixed 2,019 1,160 Paneel, 1,052; Tunisia 60 ; Martinique 
Gypsum and plaster ~- -- -------- FON 90 All from France 
Line X 800 557 Martinique 380; France 177. 
Mica: Worked including agglomerated 
splittingngns s oe 7 All from France. 
Precious and semiprecious stones other 
than diamond: 
M | value, thousands $53 $85 Brazil $51; France $24; Belgium- 
| | Luxembourg $5. 
Salt and brine z 504 376 West Germany 167; France 163; 
| Netherlands 24. 
Sodium compounds, n.e.s 
Carbonate, manufactured... 1 1 All from France. 
Sulfate, manufactured _________ 245 107 Do. 


See footnotes at end of table. 
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Table 5.—French Guiana: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| Sources, 1986 
Commodity 1985 1986 : | 
M Other (principal) 
INDUSTRIAL MINERALS —Continued 
3tone, sand and gravel: 
Dimension stone: 
Crude and partly worked 20 260 — France 257; Brazil 
Worked 15 84 -- Brazil 24; France 9; Spain 1 
Dolomite, chiefl „ inem 60 58 Z. All from France. 
raval dad he E : EN 
an 
1 value, thousands — 2 A Do. 
E eis other than metal- bearing 80 195 E Do. 
Elemental, crude including native and | 
byprodu et T 1 -- Mainly from Martinique 
S ic acid. ~~~ 19 5 -- Mainly from ce 
ther: Crude __._ ~~. 69 — All from France 
MINERAL EUBIS AND RELATED 
Asphalt and bitamen, natural 25 ae 
Joal excluding aques PFF oes UM Do. 
Joke and semicokee „ 1 es 
Peat including briqueta and litter TON 20 -—  Belgium-Luxembourg 14; France 8; 
etherlands 8. 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels_ — 24,453 21,425 zum Br wm and Tobago 21,205; France 
Gasoline do- 187,757 147,586 - Trinidad and Tobago 147,195; France 
Mineral jelly and wa do... 8 8 All from France 
Kerosene and jet fuel do- 99,921 90,001 P oon and Tobago 89,985; France 
Distillate fuel oil |... do... 858,647 800,548 -- Trinidad and Tobago 278,833; Vene- 
zuela 14,599; Mexico 7,809. 
Lubricants... do... 6,790 8,477 14 France 7,140; Jamaica 560; Belgium- 
Luxembourg 476. 
Residual fuel oil . do 143,988 124,509 a Trinidad and Tobago. 
Bitumen and other residues da "S ; 14,502 NN dad and 11,944; Nether- 
lands Antilles 2,988; France 
Bituminous mixtures do... 97 18 — All from France 
Table prepared by H. D. Willis. 
Less than 1/2 unit. 
GUYANA* 


In 1987, Guyana had an estimated growth | 


of 3% in GDP. This was a marked improve- 
ment over the 1986 growth in GDP of less 
than 1%. A shortage of foreign exchange 
continued to hamper recovery of Guyana's 
mineral industry. The country continued to 
seek external financial assistance to bolster 
the industry, particularly in the areas of 
bauxite and gold development and produc- 
tion. 

The government issued an investment 
policy upon which Guyana would base its 
new investment law, to be enacted in mid- 
1988. The document stated that Guyana 
welcomes foreign and domestic private in- 
vestment, with all areas open for invest- 
ment and without restrictions on private 
companies or on full, foreign, private own- 


ership of an enterprise. The Government 
would particularly welcome foreign private 
investment in exploration, development, 
processing, marketing, and maintaining in- 
frastructure for bauxite, diamond, gold, 
manganese, petroleum, and other minerals. 
The Government would offer generous tax 
incentives to prospective investors, includ- 
ing the exemption of any duty for imports of 
machinery and equipment. This was a ma- 
jor change from the previous Administra- 
tion, which nationalized the assets of sev- 
eral United States and British compa- 
nies involved in bauxite, sugar, and ship- 
ping during the 1970's. The Government ac- 
knowledged that the country's infrastruc- 
ture would have to be improved to attract 
new foreign investment. 
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Guyana signed cooperative agreements 
with Cuba and Colombia relating to scientif- 
ic, technical, and economic support. Also 
the Government signed agreements with 
Cuba, Jamaica, and Venezuela to increase 
bilateral trade. 

Caterpillar Americas, a U.S. heavy- 
equipment company, concluded a $4.3 mil- 
lion sales agreement with Guyana Mining 
Enterprise Ltd. (GUYMINE), the state- 
owned bauxite mining corporation. GUY- 
MINE will purchase eight large earthmov- 
ing machines plus a number of spare parts. 
Guyana and Venezuela agreed to renew an 
agreement to exchange 540,000 tons per 
year of bauxite for 10,000 barrels per year of 
oil. Venezuela was also considering assist- 
ing the Bauxite Industry Development Co., 
a Guyana Government agency, to reopen 
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the alumina refinery at Linden, which had 
closed in 1982. 

A joint venture of Golden Star Resources 
and Placer Development Ltd. continued to 
explore the Omai gold deposit. Golden Star 
formed another joint venture with Giant 
Resources, an Australian holding company, 
to explore three other properties, Buramita, 
Arakaka, and Million Mountain, for gold. 
Engineering studies and a drilling program 
were being carried out by the companies to 
determine the best method of exploitation. 

A lot of small-scale diamond operations 
have switched to gold mining, which caused 
a decline in diamond preduction in 1987. To 
overcome this, and to encourage increased 
production, the Government has doubled 
the price paid for diamonds. 


PARAGUAYS 


Paraguay's GDP increased 4.296 in 1987. 
The increase was attributed to an increase 
in the agricultural sector, which contribut- 
ed about one-third of the GDP, and to 
increased export earnings from sales of 
hydroelectric power from the Itaipú station. 
The economy, however, continued to be 
affected by high inflation and limited pri- 
vate investment. U.S. exports to Paraguay 
have increased in recent years. A large 
portion of these were reexported by Para- 
guay to Argentina and Brazil. Mining con- 
tinued to contribute little to the economy 
and was limited mostly to industrial miner- 
als such as cement, clays, gypsum, lime- 
Stone, and sand and stone. 

Construction continued on the Yacyretá 
hydroelectric project, a joint venture be- 
tween Paraguay and Argentina scheduled 
for completion in 1993. The 1987 budget for 
the project was $360 million.“ During the 
year, the major work in process was the 
civil-works construction of the turbine pow- 
erhouse and the spillway. Priority also was 


given to the construction of the navigation 
locks and the earth dam on Yacyretá Island. 
At yearend, more than one-third of the 
required civil works was completed. In 
June, a $400 million turbine contract was 
signed. Nine of the turbines will be con- 
structed by a U.S. firm, seven by an Ar- 
gentine-Paraguayan consortium, and four 
by a Canadian firm. The U.S. Export-Import 
Bank was expected to participate in the 
financial plan. The Yacyretá binational 
board met in February and awarded a $69 
million contract to a consortium of compa- 
nies from Japan and the Federal Republic 
of Germany for the purchase and installa- 
tion of the first 10 electrical generators to 
be connected to the turbines. The board also 
awarded a $66 million contract for the 
construction and installation of the spillway 
locks. 

Oil exploration continued in the Chaco 
Boreal area. Total investment for seismic 
and oil drilling activities in this area had 
been estimated at $50 million. 


Table 6.—Paraguay: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
i 1985 1986 ; 

. use Other (principal) 

METALS 
3 B d i 462 §21 2 Brazil 507; U 12. 

hydroxides --------- ; Uruguay 
Metal including alloys: 
Unwrou ght 20 40 -- All from B 
i ufactures 874 347 8 Brazil 228; Arena 70. 


See footnote. at end of table. 
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Table 6.—Paraguay: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 > 
z e Other (principal) 
METALS —Continued 
Copper: Metal ee alloys, semi- 
manufactures .....- iii 3 501 391 — Chile 882; Brazil 52. 
[ron and steals 
Iron ore and concentrate excluding 
Meta puris... TN 52 ~~ All from Republic of South Africa. 
era 45 -- All from Brazil. | 
ef fron cast iron, related materi- 
DNI 8 40 41 ET Manny from Brazil. 
Fetreolloys 777 E 25 1 ue from Brazil. 
Steel, primary forms ......- 9,429 10,259 MS Pedes 6,094; Brazil 3,785; Uru- 
. guay 325. 
Semiman : 
8 7,144 7,095 Brazil 4,080; oe b- 
— —— — —— — ee ee — ee ae , , —— ina 
lic of South Akten 127 E 
Universalis, plates, sheets 12,258 8,181 -- Brazil 5,368; Republic of af South Africa 
2,249; ntina 300. 
Hoop and strip |... 280 412 -- Brazil 366; neous 89. 
and accessories 28 9 A^ inly from United Kingdom. 
Tubos, pipes, fitting 344 4368 2,150 Breil 1614, peste tina 5 
----- 5 214 n . 
. forgings, rough 858 698 Spain 277; Argentina 228. 
V Bu 1 — All from Argentina. 
Med uding alloys, semimanu- 
NN s co 4 c BURNER: 
Lu ER cit mcs a eru 16; : 
Nickel: Metal including reir tease | 
ufactures i $4 $5 -- Mainly from Argentina. 
Jilver: Metal including alloys, unwrought 
ano party wrought . ----- ---- $3 -- 
Tin: including alloys: 
Unwroughngntkkd- „ es 16 15 1 of South Africa 1. 
Semimanufactures ~~~ - nim 1 a from United Kingdom 
Titanium: Oxides... - -- ---------- 362 114 -- Mexico 80; West Germany 29; Repub- 
zs lic of South Africa 6. 
e: 
65nd 7 djs west Cormany £i Argentina 1; Brazil 
Metal including all 
nwrought_ . i dn „ 44 99 — All from Peru. 
ufactures zu 16 — All from Brazil. 
Other: Oxides and hydroxides — — — — ~~ — xe 11 -- NA. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
F OM 40 16 -- Brazil 14; West Germany 2. 
Asbestos, crude... - - -- -- -- -~-= 597 307 — Brazil 288; Canada 18. 
Boron materials: Crude natural borates 2 e 
Jement. oe d eme enis Eris 122,334 89,506 70 M 57,476; Brazil 31,960. 
Ü AA ee 75 15 ates ntina. 
Clays, erudee 1,441 846 178 Argentina | ; Brazil 22. 
Fertilizer materials: 
Crude, n. eas 15,132 7,159 -- Brazil 6, 803; Uruguay 356. 
Manufactured: 
Ammonia. ...----------- 77 24 -- Brazil 17; Belgium-Luxembourg 5. 
Nitrogenouns 2,453 2,188 ae Brazil 2, 2,094; Belgium-Luxembourg 
Phosphatic. - - ----------- 9,360 11,781 18 Brazil 10,507; Uruguay 608; West 
Germany 578. 
Potassic. - -—-- ----------- 770 1,634 -- Uruguay 1,104; Brazil 530. 
Graphite, natura!!! 8 MN 
3 and plaster - -- -----— 6,003 8,858 — All from Argentina. 
Magnesium compounds: were, crude 20 NA 
Mica: Crude including splittings and 
%]! —-——m2d4m ud 18 mes Do. 
Nitrates, crulle 14 13 -- West Germany 11; Argentina 1. 
Phosphates, crude ~- --—---------- 71 83 oe orsi l of "oun Africa 50; West 
Salt and brine. 2 2. ------- 11,266 8,898 os F 3, 660, Bolivia 150; Brasil 
Sodium compounds, n.e.s.: Carbonate 
manufactured 2,395 2,578 9 Spain 1,368; Romania 666; Brazil 279. 
Stone, sand and gravel: | 
e: 
Crude and partly worked 543 278 — Brazil 270; Argentina 8. 
Worked ---------——- 201 222 -- Brazil 97; italy 97; Uruguay 28. 
Send other than metal- bearing 58 8 — Brazil 6 6; Argentina 


See footnotes at end of table. 
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Table 6.—Paraguay: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 


Commodit 1985 1986 : | 
xad United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and by- 
ucl. oe E E eme 862 1,198 127 Uruguay 686; West Germany 291. 
- Colloidal, precipitated, sublimed — 707 289 — West German 159; ‘we 130. 
FFF 404 i 2 Argentina 94; Brazil 322 Brazi 
C, ite, soapstone, Me n 
Other: Crude j P T „5 24 46 ees Af 
Asphalt and bitumen, natural 8,241 7,809 — Brazil 4,181; Argentina 3,178. 
Riess soe Seuss 6 7 ine ne Germany 4; Argentina 1; Brazil 
Briquets of anthracite and bituminous 
15 5 valus, 8 311 ro W 
nadar: uding briquetss Tu S: m Brazil. 
Coke ene semicoke LL 80 2b — All from Argentina. 
eum: 
8 42-gallon barrels_ — 1,197,885 1,555,744 7 Algeria 1,295,904; Argentina 259,833. 
Refinery products: 
Liquefied petroleum gas 
o. --- 320,844 810,939 -- Argentina 196,643; Brazil 114,296. 
Gasoline, motor do... 418,404 489,107 — Brazil 317,806; ntina 171,800. 
Mineral jelly and wax do- 889 614 94 Brazil 401; West Tan 118 
Kerosene and jet fuel do- 85,824 115,793 — Brazil 87,056; ina 28,745 
fuel oi] |... 8 1,305,642 1,582,728 ae Argentina 1, 110, 58 "Brazil 412,263. 
Lubric ante do- 1,568 808 _. Argentina 126; Brazil 98. 
Nonlubricating oils _ - do- 26,894 81,892 1,893 TEN 14,406; United King om 
Residual fuel oil do cse. 20,513 41,698 — Brazil? 1,665; Argentina 20 ) 20,033. 
Bitumen and other residues 
02. 16,810 16,495 n Argentina 13,968; Brazil 2,533. 
Bituminous mixtures. do... — 13,368 -- Argentina 


37,033 


tina 8,999; Brazil 4,369. 


NA Not available. 


iTable prepared by Linda Williams. Detailed export data for 1985 and 1986 were not available at the time of 


publication. 


SURINAME' 


The economy of Suriname was highly de- 
pendent on bauxite. The mining and proc- 
essing of bauxite accounted for 7% of the 
GDP and 75% of exports in 1987. Despite 
reserves of about 400 million tons, produc- 
tion and exports of bauxite had been declin- 
ing since 1980. The Suriname Government 
drafted a revised mining code to attract 
foreign investment. Also, the Government 
was interested in encouraging the develop- 
ment of the country's copper, gold, and 
kaolin deposits. 

Bauxite production in Suriname was the 
responsibility of Suriname Aluminum Co. 
(SURALCO), a wholly owned subsidiary of 
Aluminum Co. of America (Alcoa) and NV 
Billiton Maatschappij Suriname (BMS). 
SURALCO reported a drop of 28% in the 
overall production of bauxite, alumina, and 
aluminum exports as a result of insurgen- 
cies. Aluminum shipments were down from 


29,512 tons in 1986 to 3,158 tons in 1987. 
Bauxite exports were down from 326,600 
tons in 1986 to zero. However, alumina 
exports increased more than 8% in 1987. 

Suriname's bauxite industry was con- 
fronted by two primary problems. The first 
was the damages and losses caused by local 
insurgents. In January 1987, insurgents 
blew up transmission towers and cut electri- 
cal power lines to SURALCO's Paranam 
aluminum smelter. In February, the alumi- 
na refinery was damaged. By April, alumi- 
na refinery operations had resumed, but the 
smelter was still closed at yearend. BMS, 
the second operator, supplied about 45% of 
the feedstock for the alumina refinery from 
its Onverdacht and Lleydorp Mines in Suri- 
name. The remaining bauxite requirements 
of the refinery were imported from the 
Dominican Republic and Brazil. 

The second, more fundamental, problem 
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for Suriname's bauxite industry was to 
remain competitive in the depressed world 
market. Despite worldwide price increases 
in 1987, competition from cheaper sources 
for bauxite, alumina, and aluminum re- 
duced demand for the relatively expensive 
Surinamese bauxite and its derivatives. 

. The state oil company, Staatsolir, contin- 
ued with the development of the Barnco, 


1149 


Saramacca, and Tambareljo Oilfields east of 


Paramaribo. Oil production had been in- 
creasing as a result of increased drilling and 
improved recovery with steam injection. 
The production target for 1990 was set at 
5,000 barrels per day. The major part of the 
oil producod went to SURALCO's alumi- 
num plant and BMS' operations. 


URUGUAY* 


Uruguays GDP increased about 4% in 
1987. Its economy continued to be based 
primarily on agriculture. Ás the country 
has limited mineral resources, its mining 
industry is insignificant by world standards 
and makes a minor contribution to the 
country’s economy. Uruguays mineral- 
related output continued to be limited to 
corundum, steel products, industrial miner- 
als, and petroleum products processed from 
imported crude oil. The construction sector 
continued the upward trend that began in 
1986 after a decline from 1982 to 1984. 
Cement production increased 18%. 

Brazil continued to be Uruguay’s main 
trading partner, followed by the United 
States, Argentina, and the Federal Republic 
of Germany. 

The Government agency, Administración 
Nacional de Combustibles, Alcohol y Port- 
land (ANCAP), was to receive a $24 million? 
loan from the International Bank for Re- 
sonstruction and Development (World 
Bank) in 1987 for the modernization of its 
De la Teja oil refinery. The loan proposal 
had been evaluated by the World Bank in 
1986. The work was to be directed toward 
the improvement of the refinery’s ability to 
refine various grades of crude oil, to reduce 
operational costs, and to increase the refin- 
əry’s capacity. The Government of Uruguay 
was to provide $6 million of the $30 million 
of the project’s estimated cost. ANCAP, 
with a monopoly on the importation and 


refining of crude oil, also entered into an 
agreement with Mexico's state-owned oil 
preducer, Petróleos Mexicanos. (PEMEX). 
Uruguay would purchase its first large 
crude oil order, satisfying 40% of its 1987 oil 
requirement of 10,000 barrels per day, from 
PEMEX. 

During 1987, Uruguay held talks with the 
Governments of Argentina and Brazil on 
importing oil from those countries in ex- 
change for gasoline and other petroleum 
products. 

Uruguays Administración Nacional de 
Usinas y Transmisiones Eléctricas (UTE) 
also received a $45.2 million loan from the 
World Bank for the rehabilitation of its 
hydroelectric plant in Paso de los Toros and 
to assist UTE in the refinancing of its 
foreign debt. 


1Prepared by Pablo Velasco, physical scientist, Division 
4 Mine sen 


of International 
ere n es have been converted from 
Ecuadorean sucres e to . S. dollars at the rate of 
8191 = US$1.00. 
pre by Ivette E. Torres, physical scientist, Divi- 
"Prepared by Harold R. N 
Pre y ewman, physical scientist, 
Division of 5 e erals. " 
Pre Ivette orres, ph scientist, Divi- 
sion of ternational Minerals. pm 
ere necessary, values have been converted from 


E530 USt posranies (Gs) to U.S. dollars at the rate of 
by Harold R. Newman, physical scientist, 
pu of International Minerals. 
pre dy Ivette E. Torres, physical scientist, Divi- 
8 a 5 eser s 
ve been converted fro 


92 U831.00 o to to US" dollars at the rate of 
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Table 7.—Uruguay: Exports and reexports of mineral commodities! 


1985 


1986 


Destinations, 1986 


Commodity : 
ee Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxidess - 2 9 — All to Paraguay. 
"n ae alloys, semimanu- 
J ͤ 134 199 _. Argentina 119; Ecuador 26; Peru 17. 
Copper r: Metal incu ne alloys: 
1 J C 8 — 
Semimanufactures_ — — — ~~... ~~-- 28 -- Italy 21; West Germany 7. 
Iron and steel: Metal ; 
teel, primary forms FCC 2, 585 323 -- All to Paraguay. 
Bare rod. i hapes, secti 7,005 9,087 1,965 A 7,025; P. 
angles, shapes, ions j ; ; ntina 5; 97. 
Universals, plates, sheets 550 105 588 Chile 84; Argent tina 33. 
Hoop and strip 2a 133 — All to Argentina. 
Wiz. en ͤ v c us eL 2,048 2,549 -- Argentina 2,404; Brazil 145. 
Tubes, pi ree ed „5 410 575 -- Argentina 437; Brazil 110; Chile 28. 
Lead: Metal including all 
Unwrougggntk 2-222 -- E 60 NA NA. 
Semimanufactures_—........-- pos 
c: 
Oxide onere 146 223 -- Brazil 165; Argentina 36; Nether- 
lands 22. 
Metal neung alloys: 
nwrou ght. 5 =< 
Semimanufactures 4 Eon 
INDUSTRIAL MINERALS 
Cement 45 3,060 -- All to Brazil. 
Clays, crude - - - -- - - -------—-— 20 us 
Fertilizer materials: Manufactured 
Nitrogenous. —- - - -- -------—-—-—- 300 E: 
Phosphatic _______...------ 7,001 27,366 i A 24,082; Argentina 3,284. 
Potassic -_---------------- 680 -- All to Argentina. 
5 and mixed 3,476 3,950 -- Paraguay 3,450; Brazil 500. 
nny aig E E Ed ED E e met 105 — All to Argentina. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $310 $348 $205 West Germany $72; Japan $18. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 17 30 NA NA. 
Sulfate, manufactured _________ 2,766 4,495 m Bn 1,400; Argentina 1,221; Peru 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 9,425 5,614 -— Japan 3,298; Italy 1,313; Spain 495. 
Worked _______-----~--~--~- 521 535 37 "o ium-Luxembourg 425; Argentina 
Dolomite, chi . TR 405 zi 
Gravel and pue bie DAN 12,700 94,640 -— All to Argentina. 
1 other than 5 — 117,723 195,288 nee Do. 
Elemental: Crude including native 
and byproduet 298 388 — All to Paraguay. 
Sulfuric acid... - - --------— 7,912 13,505 — Brazil 7, M Argentina 5,626; Para- 
Talc, steatite, soapstone, pyrophyllite "e 87 50 Ls A pes Argentina. 
Other: Slag and dross, not metal-bearing - -— 20 cs Do. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline, motor. .42-gallon barrels — NR 85,179 ae, All to Brazil. 
Lubricantss .----- do— -- 140 278 Brazil 147; Peru 77; Argentina 28. 
Bituminous mixtures do— — PUE 230 All to Brazil. 
NA Not available. 


1Table prepared by Linda Wiliams. 
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Table 8.—Uruguay: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodit 1985 1986 : 
á hates Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 1,911 3,951 -—- All from Brazil. 
Oxides and hydroxid es 697 1,203 2 West Germany 638; Brazil 532; 
United Kingdom 30 
Metal sere i alloys: 
nwrrough t 1,474 1,991 _. Argentina 1,039; Brazil 952. 
Semimanufactures 801 371 1 Argentina 168; Brazil 92; Italy 80. 
Chromium: 
Ore and concentrate ~ - - - ---- --— 4 4 — All from Brazil. 
Oxides and hydroxides 9 1,013 Brazil 1,006; West Germany 6. 
Cobalt: Oxides and hydroxides 
5 Metal i aea thousands 32 $2 — All from China. 
pper: inc oys: 
Gnwro MORE ea eS 1 10 All from Peru 
eee F 251 1,783 5 Chile 1,205; Brazil 280; Peru 100. 
Iron and steel: Metal: ^ 
Pig iron, cast iron, related materials 262 510 (3) Argentina 520; Brazil 48. 
Ferroalloys: 
erromanganees 113 299 -— Brazil 295; West Germany 4. 
Unspecified ------------- 507 518 -- Brazil azil 505; West Germany 10; Argen- 
Steel, primary morn forms 555 458 12,520 m Arent 12,320; Brazil 200. 
Semimanufact 
Bars, rods, phe shapes, sections 7,123 11,285 -- Argentina 5,714; Brazil 4,247; Repub- 
lic of South Africa 603. 
Universals, plates, sheets 2,393 15,707 220 Brazil 13,349; Republic of South 
fa 522; ; Belgium-Luxembourg 
Hoop and strip. - 885 924 8 Brazil 457; Woi Germany 341; Ar- 
ntina 1 
Raie and accessories 12 98 z All from Spain. 
JJ 88 961 1,441 NA er 477; Brazil 380; Japan 202. 
Tubes, pipes, fittings | —- ------ NA 269 2 Brazil ed 1; 1 Argentina 54; West Ger- 
Oxides _________-_-_______ 47 3,107 7 Mexico 3,025; Argentina 82. 
Metal including alloys, unwrought .. — 879 1,312 ~- Mexico 1, 172; Argentina 90; West 
Germany 50. 
agp denies Metal including alloys: 
nwrought tk! „ 6 1 —— All from France. 
Semimanufactures 9 9 3 Italy 4; Canada 1. 
Manganese: Oxides 12 12 _- West Germany 11; Brazil 1. 
Mercury ———-—- und seen] — 29 145 A Japan 58; Mexico 58. 
Molybdenum: Metal e alloys, al 
CCC/111r 0 ras 60 NA 
Nickel: cel: Metal including alloys: 
nwrought ---------------- 8 8 -- All from Canada. 
Semimanufactures ..  -.-- 8 15 NA Austria 6; Canada 5; France 2. 
Plannu Group A asd perd Metals irre 
tbe unwrought and ian, ig 
5 er. Metal including allos 3 T $10 ne 
3 etal inclu oys, unwrought 
y wrougnht do. . — — $9 $1 $1 
Tin: Metal including alloys: 
a eee uus SAN 1 _. All from Brazil 
Unwrought ---------------- 16 29 — Mainly from Brazil 
Semimanufactures NA 2 _. Brazil 1; Japan 1 
Titanium: Oxides— 158 30 1 United Kingdom 26; West Germany 
Tungsten: Metal including alloys, all 
forms value, thousan $1 $6 TN ve Germany $4; United Kingdom 
Zinc: | 
RUNE soa a RR w 18 121 7 Mexico 108; France 3. 
Metal l including alloys: | 
Unwrought_ - ------------ 698 1,497 Mexico 1,364; Argentina 70; Peru 60. 
Semimanufactures 37 41 3 Brazil 11: West Germany 16; 
Belgium-Luxembourg 8. 
Other: 
Ores and concentrates... 10 10 -— All from United Kingdom. 
Oxides and hydroxides 9 11 4 West Germany 5; Brazil 2. 
Base metals including alloys, all forms ze 4 "e Japan 2; U.S.S.R. 2. 


See footnotes at end of table. 
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Table 8.—Uruguay: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodity 1985 1986 : 
pega Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
))); NCR E RE RH 10 111 9 Argentina 78; Netherlands 16. 
Artificial: Corun dumm 98 85 1  Brezil&4. 
Grinding and polishing wheels and | 
stones value, thousands 3247 $306 $21 . Brazil $62; Japan $40; Spain $89. 
Asbestos, crujlde c2 -- 814 1,003 -— €: 581; Canada 191; Zi 
Barite and witherite.| - 17 22 — All from Argentina. 
Boron materials: 
Crude natural borates... 181 806 ee Do. 
Oxides and acids 87 227 5 Argentina 215; West Germany 4. 
Cement 88 646 m" ae 502; Netherlands 100; 
ce $2. 
Chalk llc anLui 5 12 7 Argentina b. 
Clays, crudlee _- NA 4,686 886 Brazil 8,476; Argentina 814. 
Cryolite and chiolite 
value, thousands $1 "m 
Diamond: Gem, not set or strung d $4 
8 n | 
?!! materiile - 110 s 1 — Argentina 21; United Kingdom it 
e ; fluorspar, re materials NM ntina 21; Uni i 10. 
Fertilizer materials: Manufactured: 
Ammoniak 274 543 = Argentina 405; Brazil 132; West Ger- 
many 4. 
Nitrogenous LL - -------—— 32,367 53,219 1,000 Menandro Brezil 13,288; Mex- 
ico 5,400. 
Phosphatic ----------------— 11,818 20,835 17,960 Brazil 2,875. 
Potassilccclk..‚ 6,190 6,536 = bc rch pee TA Y e Brazil 1,830; 
witzer : 
Unspecified and mixed 42,007 42,648 37,725 ie ee 4,000; Belgium-Luxembourg 
Graphite, natural _..._.._ ~~ 47 29 -- Brazil 20; West Germany 9. 
G and plaster ----------- 618 960 -- Argentina 560; West Germany 400. 
Magnesium compounds: Magnesite, crude 40 46 1 saa West Germany 16; Nether- 
Mica: 
Crude including splittings and waste 18 39 9 Brazil 25; Argentina 3. 
Worked including agglomerated split- 
ur. -onsena 2 2 -- Brazil 1; Spain 1. 
Nitrates, erule 330 312 -- All from Chile. 
Phosphates, crule 39,500 35,422 bs TR Tunisia 11,414; Senegal 
igments, mineral: Iron oxides and hy- 
xides, processed |... 106 171 1 West Germany 81; Argentina 78; 
Spain 10. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands. — $3 $12 $6 Brazil $6. 
Synthetic 9889 $5 $16 $8 Switzerland $8. 
Pyrite, unroasted_ - - - -- --------— EN 2 2 
Salt and brin ee 55,923 16,801 21 E 65,099; Spain 11,300; Argentina 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 6,656 11,648 -~ Spain 10,234; East Germany 978; 
West Germany 435. 
Sulfate, manufactured¹l NA 2,196 ENT Chile 1,801; Brazil 186; West Ger- 
many 121. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 873 21,264 iuc 1 21,031; Brazil 233. 
Worked... es 21 14 -- Italy 18; West Germany 1. 
Dolomite, chiefly refractory- grade 225 106 -— All from Brazil. 
goari and quartzi te 81 is 
d other than metal bearing ORE NA 20 — All from Argentina. 
Sulfur: 
Elemental: 
Crude including native and by- 
roduct__._.___ 22 2222-2 15,629 24,684 19, 633 Canada 5,044; West Germany 7. 
Colloidal, precipitated, sublimed — 13 8 -- Argentina 5; United Kingdom 3. 
Sulfuric acid... value, thousands $1 $2 West Germany $1; Spain $1. 
Talc, steatite, soapstone, pyrophyllite .. 11 63 59 West Germany 2; Switzerland 1. 
Other: Crude __________-______ 247 194 -- Republic of South Africa 95; Mexico 


; Argentina 25. 
See footnotes at end of table. 
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Table 8.—Uruguay: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1986 
Commodi 1985 1986 ; 
ty cais Other (principal) 
FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 1 1 
Carbon black NA 2,363 13 Arp huna 1,488; Mexico 557; Brazil 
0. 
Briquets of anthracite and bituminous 
sis ang at T an 
es exc riquets - BS rom Poland. 
Coke and sir or FVV 85 2 — All from Argentina. 
Peat including briquets and litter 5 18 e Do. 
Petroleum: 
Crude. thousand 42-gallon barrels. = 7,908 9,917 Em Mexico 3,555; United Arab Emirates 
1,976; Nigeria 1,506. 
Refinery products 
Liquefied pok ols gas 
do- s 325 -- All from Brazil. 
Gasoline, motor do... 5 162 Lakes aon 137; Netherlands 22; Bra- 
Mineral jelly and wax do- 6 6 (2) Argentina 3; Brazil 2. 
Kerosene and jet fuel do- 3) 26 -- Mainly from Brazil. 
Distillate fuel olli do— ae 416 -- All from Brazil. 
Lubricants do- 115 153 14 Argentine 49; Netherlands 34; Brazil 
Residual fuel oil- --—-— do 265 217 -- All from Brazil. 
. Bitumen and other residues r 
8 Se 
Bituminous mixtures do... (3) (3) -— Mainly from Argentina. 
Petroleum cok do... 13 18 _. All from Argentina. 
NA Not available. 
1Table prepared by Linda Williams. 
Wess than 1/2 unit. 


May include natural gas. 


The Mineral Industry of 
Other South Pacific Islands 


By Travis Q. Lyday! 


CONTENTS 


Page 
1155 
1160 
1160 


Papua New Guinea 
Solomon Island 


INTRODUCTION 


The Other South Pacific Island states 
extend from Palau, also called Belau, near 
the Philippines in the west, to French 
Polynesia in the east. However, a number of 
countries and territories have been omitted 
from this chapter because their mineral 
production was insignificant to the local 
economy. These include the French over- 
seas territories of French Polynesia and 
Wallis and Futuna Islands; independent 


States, including Kiribati, Marshall Islands, 
Micronesia, Palau, Tonga, Tuvalu, and Va- 
nuatu; the New Zealand freely associated 
state of the Cook Islands, and the New 
Zealand dependency of Niue. What mineral 
production existed in these islands was 
limited to construction materials such as 
coral reef limestone, crushed stone, and 
sand and gravel in minor quantities solely 
for domestic consumption. 


FIJI 


The mineral industry of Fiji continued to 
be dominated by gold, although this sector 
contributed less than 1% to the gross do- 
mestic product (GDP) of the country. Gold 
and silver together ranked second in value 
among the country’s exports. Fiji's economy 
contracted 11% during the 8-month period 
following the first, on May 14, of two mili- 
tary coups. Although the island nation had 
been a member of the British Common- 
wealth of Nations since its independence on 
October 10, 1970, Fiji’s membership termi- 
nated with the emergence of the Republic of 
Fiji on October 15. 


The main mineral resources of Fiji were 
gold-silver telluride deposits, porphyry cop- 
per and volcanogenic base metal deposits, 
residual bauxite and phosphate deposits, 
and heavy-mineral sands. Manganese had 
been mined on a small scale. 

The largest and most important mining 
operation in Fiji was the Vatukoula gold- 
silver mine in the north of the main island 
of Viti Levu. The mine, also called the 
Emperor, also had produced significant 
amounts of tellurium in the past. The Va- 
tukoula Mine was managed and operated by 
Western Mining Corp. (Fiji) Ltd. (WMCF), a 
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wholly owned subsidiary of Western Mining 
Corp. Holdings Ltd. of Australia, in joint 
venture with Emperor Gold Mining Co. Ltd. 
WMCF held a 2096 interest in the Vatukou- 
la Mine. 

The Vatukoula operation continued as 
Fiji's only metallic mineral producer in 
1987, mining by both open cut and under- 
ground methods, with 60% of the ore mined 
underground. The mine produced more 
than 100,000 troy ounces of gold in the 12 
months ending June 30, 1987, the first time 
that figure had been reached since 1970. 
Profits for the period were $14.6 million? 
compared with $2 million in fiscal year 
1986. 

Other active mining in Fiji included quar- 
ries for stone and crushed gravel, limestone 
for cement and lime production, and coral 
and river sand dredging, all exclusively for 
domestic use. 

. Several major mining firms continued to 
explore for minerals, especially gold, 
throughout Fiji. A number of small high- 
grade epithermal deposits were under eval- 
uation, although no major discoveries had 
been announced by yearend. 

Freeport-McMoRan Australia Ltd. ex- 
plored for epithermal gold on the islands of 
Kadavu and Ono during the year, reporting 
assays as high as 0.17 ounce of gold per 
short ton and up to " ounces of silver per 
short ton on Ono, with gold values up to 0.06 
ounce cf gold per short ton on eastern 
= United Resources (Fiji) Ltd., a wholly 
owned subsidiary of the Australian mining 
company City Resources Ltd., applied for 
Special Prospecting Licenses (SPL) covering 
most of the Yasawa Islands northwest of 
Viti Levu as a result of encouraging stream 
sediment samples obtained in a regional 
reconnaissance program. 

Another Australian company, Solomon 
Pacific Resources NL, conducted a channel 
sampling and drilling program at former 
underground workings at the Wainivesi 
gold prospect, 70 kilometers north of Suva. 
Solpac (Fiji) Ltd., a wholly owned subsid- 
iary, earned a 90% interest in the property 
from the joint-venture partner Geopacific 
Ltd. 

Australian- based Climax Mining Ltd. 
completed its program of reverse circula- 
tion percussion drilling at its Faddy gold 
prospect in the Mistry SPL on Viti Levu, 16 
kilometers south of Nadi. Results showed a 
significant gold sulfide-bearing zone of 2 
million tons of probable ore grading 0.06 
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ounce of gold per short ton. Preliminary 
metallurgical testing on samples from a 
section of the sulfide mineralization obtain- 
ed +90% gold recoveries with low cyanide 
consumption. 

Pacific Islands Gold (Fiji) Ltd., a wholly 
owned subsidiary of Pacific Islands Gold 
NL, signed a joint-venture agreement with 
Climax Mining. Under the agreement Cli- 
max Mining will operate Pacific Islands’ 
(Fiji) 1,320-hectare Koroisa SPL, adjacent 
on the south to Climax Mining’s Mistry SPL 
about 20 kilometers south of Nadi, and can 
earn a 50% interest in the property. Pacific 
Islands (Fiji) and Climax Mining also filed 
an application for an SPL immediately 
south of the Koroisa SPL. 

In midyear, the close-spaced diamond- 
drilling exploration on the Mount Kasi gold 
prospect in southwestern Vanua Levu yield- 
ed higher data about probable reserves. The 
program was a joint venture by Newmont 
Pty. Ltd., 65%, and Range Resources Ltd., 
35%. The initial estimate had been 370,000 
tons of ore grading 0.13 ounce of gold per 
short ton. New assay results indicated vary- 
ing intervals of gold mineralization, rang- 
ing up to 0.25 ounce of gold per short ton 
over a 25-meter interval in one hole. The 
drilling was originally to delineate reserves 
for a proposed 50,000-ton-per-year open pit, 
but by yearend, the venture was consid- 
ering a 1.0- to 1.5-millioa-ton-per-year pit, 
mining both hard rock id eluvial material. 
The eluvial portion wa, reported to contain 
1.8 million tons of ore grading 0.05 ounce of 
gold per short ton, recoverable with cyanide 
and without crushing or grinding. The re- 
serve and grade of the hard-rock portion of 
the ore body were not available. 

Pacific Islands (Fiji) reportedly discovered 
an extensive zone of epithermal gold min- 
eralization on the 4,500-hectare Dakuniba 
SPL in southeastern Vanua Levu. Up to 
0.31 ounce of free-milling gold per short ton 
was obtained from rock chip and float 
sampling. United Resources was to provide 
$170,500 to initiate a major drilling pro- 
gram in early 1988 to assess the prospect as 
well as earn a 50% interest in the SPL. 

Japan and France planned to conduct a 5- 
year survey of the sea bottom, at least 3,000 
meters deep, in the southwestern Pacific 
Ocean near Fiji The objective was the 
search for hydrothermal base meral depos- 
its. 

Approximately 60% of Fiji was covered 
by SPL's in 1987. 
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Table 1.—Other South Pacific Islands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Area and commodity 1983 1984 .1985 1986P 1987 
FIJI 
Cement, hydraulic _____.____-_______~_ 109,900 97,900 93,200 92,278 95,000 
Gold, mine output, Au content 
troy ounces. — 40,124 48,515 60,707 94,902 85,000 
WN occ cec ee EE ©2,500 500 3,261 2,805 2,000 
Silver, mine output, Ag content 
troy ounces. . 18,021 15,207 14,198 17,062 16,000 
Stone, sand and gravel:? 
Coral sand for cement manufacture 95,000 96,000 126,500 160,900 . 170,000 
River sand for cement manufacture 28,000 25,000 40,000 89,500 40,000 
River sand and gravel, n.e.s. | 
cubic meters 375,000 850,000 1,200,000 511,500 600,000 
Quarried stone o- : 225,000 05,080 160,000 150,000 
NAURU? 
Phosphate rock _ -------- thousand tons 1,684 1,858 1,508 1,494 41,876 
NEW CALEDONIA | 
Cement. p es Lu *60,000 *60,000 *60,000 40,000 50,000 
Chromite, gross weight 91,380 84,152 149, 476 163,325 152,756 
Cobalt, mine output: | 
Content by analysis. . 1,540 2,006 2,541 2,187 1,958 
Recovereau¶( cc 2c lc- 161 108 124 105 96 
Nickel: 
Ore: 
Gross weight thousand tons__ 2, ] 8,125 42.790 
Ni content -—-—-------------—-- 46,162 58,326 72,860 ; 56,100 
Metallurgical products 
ire 
ros weight? |. 84,700 118,700 140,800 *130,500 115,600 
Metal content (nickel plus cobalt) — 21,717 29,158 86,108 83,001 29, 581 
Nickel matte: 
Gross weight 6,200 7,600 12,100 12,260 11,300 
Metal content (nickel plus cobalt) — 4,578 5,462 8,905 9,160 48,288 
tone, sand and gravel:° | 
ne: 
Crude (unspecified) . ... cubic meters 19,000 20,000 20,000 20,000 20,000 
Crushed. .------------- do...- 90,000 90,000 90,000 100,000 100,000 
OEC EOD 8 do... 60,000 60,000 60,000 75,000 75,000 
Silica (for metallurgical use — ~~ _ do_ __ 15,000 15,000 15,000 15,000 ,000 
PAPUA NEW GUINEA? | 
Copper, mine output, Cu content 201,876 164,447 175,048 178,211 217,699 
Gold, mine output, Au content troy ounces. - 579,407 835, 000 1,186,618 1,127,686 11, 069,011 
Silver, mine output, Ag content do- 1,524,360 1,427,491 1,482,533 1,787,000 1,968,315 
SOLOMON ISLANDS? ö ö 
Gold, mine output, Au content: do... *1,100 2,572 2.090 4,000 4,000 
Silver, mine output, Ag content do- 4250 us BONS um E 
*Estimated. — PPreli 


1Table includes data available through August 1, 1988. 
Produced from an unreported amount of domestically quarried limestone. 
In addition to the commodities listed, crude construction materials (common clays, sand and gravel, and — are 


produced, but output is not reported quantitatively, and available general information is inadequate to make reliable 
estimates of output levels. 


*Reported 
Cobalt content of nickel ores computed assuming average cobalt content to be 0.07%. 


i ) ay recovered for use as cobalt; excludes cobalt content of nickel-cobalt alloys and/or included in 
erronickel. 


Table 2.—Fiji: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1984 1985 Principal destinations, 1985 
METALS 
Aluminum: Metal including alloys: 
Uea anime m z 19 Mainly to Hong Kong. 
n and semiman „ "e y ong Kong. 
Copper: Metal including alloys: 
Scrap J ee sa eg ata gS 88 180 148 All to Australia. 
ufactures __—--——--------------—- m 80 Mainly to Australia 
Iron and steel: Metal: TN 
P 3 C 1,810 u New Zealand 558. 
Steel, primary forms ___________________ — 1 
Semimanufactures*____________________ 521 T 168; American Samoa 52; 
ew 


See footnotes at end of table. 
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Table 2.—Fiji: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Bae Metal including alloys, crap 
ver: 
Waste and swee pings value, thousands 
Metal including alloys, unwrought and partly 
Wonne eweseedeus do... - 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing wheels and 
stones value, thousands 
Gh ee eee 
Clays, crude ------------------------ 
Salt and brine -—----------------------—- 


Stone, sand and gravel: 


Gravel and crushed rock ——— 


Sand other than metal- 


bearing 
Other: Slag and dross, not metal- bearing 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 
uunc no mes 
Kerosene and jet fue!!! do... 
LubricanttTss, do- 
Residual fuel oil do- 
Unspecified. w cc do... 

NA Not available. 
States during 19 


1984 


1985 


18 


Principal destinations, 1985 


All to New Zealand. 


All to Australia. 


Samoa 3,121; Tonga 2,958; Amer- 
ican Samoa 1,602. 


Australia 126. 
NA. 
All to Australia. 


Tuvalu 23. 

Tonga 37,740; Samoa 26,240; 
Cook Islands 19,873. 

Cook Islands 33,472; To 
29,721; ship stores 604,252. 

New Zealand 168; Tuvalu 119; 
ship stores 637. 

Tonga 61,732; Samoa 55,131; ship 
stores 130,956. 


1Table prepared by Audrey D. Wilkes. Fiji did not report any exports of mineral commodities to the continental United 


Totals exclude unreported quantities valued at $40,000 in 1984 and $12,000 in 1985. 


Table 3.—Fiji: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
rea Metal including alloys, all 


Copper Metal peung alloys, all forms 
Iron and steel: Metal 
Pig iron, cast i iron, related materials _ 


Bars, rods, angles: shapes, sections 
Universals, plates, sheets __ _ __ 


and accessories 


Lead: 
Oxid68 — ts 
Metal including alloys, unwrought 
and semimanufactures 
value, thousands 


Ever dires INE alloys, W 


o- 
Titanium: Oxideães 
Zinc: Metal including alloys, all forms 
Other: Ores and concentrates |... 


See footnotes at end of table. 


1984 


1985 


541 
118 


36 

3 
9,242 
6,386 
12,367 
421 


United 
States 


Sources, 1985 
Other (principal) 


(7) New Zealand 441; Australia 60. 
5 Australia 55; New Zealand 36. 


— Ja 


from New Zealand. 


1 Australia 5,824; New Zealand 2,766. 
61 New Zealand 2,538; Japan 1,656; 


Hong Kong 7 '95. 


7 Australia 6,067; New Zealand 3,554; 


Japan 1, 748. 


iot Australia 318; New Zealand 80. 


EEN United Kingdom $113; Ja $97. 

xc Australia 1,920; New d 301. 

Bot Australia 1,371; Japan 484; New Zea- 
land 183. 


_. Australia 26; West Germany 11. 


ee New Zealand $15; United Kingdom 


$14: Australia $13. 


-- Australia $3. 


— Japan $1,532. 
Australia 285 


__ Mainly from Australia. 
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Table 3.—Fiji: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1985 
Commodi 1984 1985 ; 
z e Other (principal 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Nauta Corundum, emery, pumice, 
J ͤ K Y 43 58 _. Ne Zealand 37; Australia 21. 
Grinding and polishing wheels and 
stones ue, thousands. _ $70 $93 $2 New Zealand aT; ; Australia $29. 
Barite and wither ite 25 76 as New Zealand 
Boron materials: Crude natural borates — 1 ud d 
Cement... enims em dius 8,492 6,069 ~- Australia 5,504. 
Clays, crude ~~~ - 42 83 11 New Zealand 31; Australia 21. 
Diatomite and other infusorial earth ..  — 104 58 17 Australia 22; Japan 19. 
Fertilizer materials: 
rue G7 ⁵³ A 5 26 —— All from New Zealand. 
Nitrogenounss ~~ 59,376 30,598 a Br fo of Korea 18,583; Japan 
Phosphatic 2... .---- 13,887 4,689 zs Republic of Korea 3,005; Japan 1,050. 
Potassic__—------------—- 835 1,792 um Republ of Korea 1, 132: Singapore 
Unspecified and mixed... 464 1,228 "T Won. Germany 535; New Zealand 
Graphite, natura!!! 1 PME 
Orpen and plaster |... ~~ - 5,040 40 -— Australia 24; New Zealand 16. 
Menea compounds Maga aon tees d 170 281 um All from New Zealand. 
esium compoun esite, crude 
3 cal cin 2 3 -— All from Australia. 
‘Crude including splittings and waste 3 19 _. All from New Zealand. 
Worked inciüding e lomerated split- 
ting ue, thousands $1 $7 _. China $2; Australia $1. 
Nitrates, crude ~- —- ------------- 36 107 Australia 36. 
Potassium salts, crude... -- -----—- 11 ANS 
Salt andbrine. — — -- ------------ 3,425 2,169 11 West Germany 2,459. 
Stone, sand and gravel: : 
Dimension stone: 
Crude and partly worked 15 43 -- Australia 28; India 13. 
Worked ... value, thousands $35 $32 -- New Zealand $15; Australia $8. 
Gravel and crushed rock 17 22 NE Australia 17 
Limestone other than dimension 6 10 "M All from New Zealand. 
and quartzite. |. - - -----—- 2 d 
d other ian metal-bearing ~~~ — 69 30 _. New Zealand 25. 
Elemental: 
Crude 5 native and by- 
Cdlloidal, precipitated, sublimed - i ^]  ..  Allfrom Australia. 
Sulfuric acid. -------------—— 125 68 ENS New Zealand 41; Australia 27. 
one steatite, soapstone, pyrophyllite 92 70 — Australia 36; New Zealand 34. 
er: 
e Ico 93 204 _. Ne Zealand 145. 
Slag and dross, not metal- bearing 1 (5) -— All from New Zealand. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,313 2,199 — Hong Ko 
8 black . value, thousands $172 $8 Australia B7, U United eee $10. 
Coal, all grades including briquetss 22,343 16,453 (3) Mainly from A 
Coke andsemicoke. - .. 2 6 _— Australia 5. 
Peat including oriqnets ane: and tter M A. 5 5 e All from New Zealand. 
Petroleum refinery prod 
Liquefied petroleum sep 
42-gallon barrels. — 44,857 46,191 ened Australia 46,180. 
Gasoline do 24 532,942 531,931 —— Australia 427 ,146; e 109, 871. 
Mineral jelly and wa do... 3 637 -— China 472; Aust 
Kerosene and jet fue! do- 852,516 945,384 -— Australia 699, 639; Singapore 245,567. 
Lubricantsss - do— 25, 25,501 -— Australia 20, 552. 
Residual fuel oil . do... 1,020,112 1,124,081 e Australia 991,288, Singapore 132,794. 
Bitumen and other residues do- 6 36 ae New Zealand 24 
Bituminous mixtures do- 279 133 — United Kingdom 13; New Zealand 30. 


iTable prepared bi by Audrey D. Wilkes. 
Less than l / 


*Totals seal eie 1 quantities valued at $722,000 in 1984 and $630,000 in 1985. 


*Unreported quantity valued at $133,000. 
*Unreported quantity valued at $3,000. 
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NAURU 


The Nauruan economy continued to be 
based on extensive high-grade phosphate 
deposits on the central plateau of the island, 
although annual production continued to 
fall because of increased competition from 
Jordan and Morocco. The phosphate had a 
guaranteed content of 84% BPL (bone phos- 
phate of lime or tricalcium phosphate), 
equivalent to 38.5% phosphorus pentoxide 
(P,O;). It was the highest grade phosphate 
rock available to industry. 

Nauru’s sole export remained phosphate, 
mined and marketed by the Nauru Phos- 
phate Corp. (NPC), an agency of the Govern- 
ment of Nauru. NPC assumed full control of 
the phosphate industry from the British 
Phosphate Commission (BPC) shortly after 
independence was achieved in 1968. Howev- 
er, BPC, headed by representatives of Aus- 
tralia, New Zealand, and the United King- 
dom, was not terminated until early Febru- 
ary 1987 at an official ceremony in Canber- 
ra, Australia. 

The Government formed an independent 
commission in February, the Nauru Reha- 
bilitation Inquiry, which was empowered to 
examine two issues: who was responsible for 
rehabilitating the land worked out by phos- 
phate mining before independence, and the 
feasibility and cost of such rehabilitation. 
The commission was formed to persuade, or 
force, the BPC members to accept some of 
the responsibility for restoring the island, 


now more than 75% devastated. The com- 
mission was to send its recommendations to 
the Government in 1988. The Government 
then would decide whether to initiate any 
compensation claims under international 
law. Investments in nonmining activities 
over the years, along with interest pay- 
ments received, have accrued the BPC an 
estimated $35 million. If the Government 
determines that reparations for past mining 
are appropriate, it would seek a portion of 
these funds, reportedly about $21 million. 

Production of phosphate rock in 1987, 
mined by clamshell buckets from deposits 
interdigitated with evenly spaced dolomitiz- 
ed coral limestone pinnacles, decreased 8%. 
All production was exported to Australia 
(see table 1). Coral mined with the phos- 
phate was removed by hand for domestic 
use as road aggregate. 


Table 4.—Nauru: Exports of phosphate 
rock, by destination 


(Thousand metric tons) 

Destination 1985 1986 1987 
Australia... 925.0 869.4 1,061.9 
Japan os ae 43 
Korea, Republic off 14.0 22.1 38.2 
New Zealand 339.6 132.7 202.9 
Philippines 229.7 469.3 68.2 

Total !e ee 1,508.3 1,493.5 1, 375.5 


Source: Phosphate Rock Statistics, International Fertil- 


izer Industry Association Ltd. 


NEW CALEDONIA 


The mineral industry in the French Ter- 
ritory of New Caledonia and Dependencies 
continued to be dominated by the mining of 
nickel from lateritic ore and the subsequent 
production of ferronickel of various grades 
and of nickel matte; chromite produced 
from extensive ultramafic rock; and certain 
pit and quarry construction materials. How- 
ever, the island territory is well endowed 
with additional resources; significant pros- 
pects have been reported for antimony, 
copper, gold, iron ore, lead-zinc, manganese, 
and phosphate. None has been mined com- 
mercially. 

LeNickel-SLN, a wholly owned subsidiary 
of France's Société Métallurgique le Nickel, 
mined nickel at Kouaoua (Meaba Mine) and 
Thio (Camp des Sapins and Le Plateau 
Mines) on the east coast of the island of 
New Caledonia and produced ferronickel 
and nickel matte at its Doniambo smelter at 
Noumea. 

LeNickel-SLN continued to smelt most of 


the company's own nickel ore, but it ship- 
ped some material to Japan for processing 
and smelting and about 30,000 tons of 
ore to Australia's Dallhold Investments 
Pty. Ltd.’s Yabulu smelter at Townsville, 
Queensland. The 52,000-ton-per-year Don- 
iambo smelter also processed ore from 
smaller, independently owned mines. Minor 
amounts of cobalt were recovered from 
exports of nickel matte refined in Le Havre, 
France. 

In December, the Japanese Government 
altered its general preferential tariff system 
to raise the ceiling on imports of nickel ore 
from New Caledonia. New Caledonia was 
reclassified as a separate country under a 
new system that would allow imports at a 
lower tariff. The new system was to go into 
effect April 1, 1988. The ceiling on nickel 
ore from New Caledonia was raised from 3.8 
million to 5.6 million tons per year. 

LeNickel closed down one of its three 
electric furnaces at the Doniambo smelter 
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in midyear for 4 months of maintenance, 
reducing contained nickel output by more 
than 4,000 tons to 37,814 tons. LeNickel 
announced in September plans to return to 
full operational capacity in 1988 with a 
production target of 45,000 tons of contain- 
ed nickel. LeNickel last reached maximum 
output in 1985, despite sabotage at LeNickel 
mines and work stoppages by separatist 
Melanesian Kanaks. LeNickel also contin- 
ued reducing costs by trimming 250 per- 
sonnel, to about 2,050, during the year. 
Wage rates were about 15% higher in New 
Caledonia than in Canada, the world's larg- 
est nickel producer. 

Cromical S.A. produced refractory-grade 
(low-silica, high-grade fines) chromite ore in 
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addition to high-grade lumpy ore and high- 
grade fines from its underground Tiebaghi 
Mine in the northern part of the island of 
New Caledonia. Proven reserves were suffi- 
cient for at least 3 years of operation. 

Australmin Pacific Ltd. conducted off- 
shore drilling at its Baie des Pirgues chro- 
mite prospect, identifying an alluvial re- 
source of 230 million tons of ore at a grade 
of 3.5% Cr.Os. The prospect is in shallow 
water sediments along the southwestern 
coast of the main island, approximately 30 
kilometers southeast of Noumea. Additional 
drilling identified that chromite resources 
in the adjacent Baie des Ngo and Baie des 
Ouie. 


PAPUA NEW GUINEA 


Although Papua New Guinea has im- 
mense natural resources, including miner- 
als, its economy remained basically agrari- 
an, depending chiefly on cocoa, coffee, co- 
pra, and palm oil. Agriculture accounted for 
about one-third of both the GDP, estimated 
to be $2.5 billion,‘ and foreign exchange 
earnings from exports. However, the coun- 
try’s mineral industry was the second most 
important sector of the economy in 1987, 
accounting for about one-fifth of the GDP 
and more than one-half of total export 
receipts. 

Comprehensive mineral exploration in 
Papua New Guinea since the late 1960’s has 
resulted in the development of two major 
mines and the discovery of several promis- 
ing prospects. The first mine to be devel- 
oped, Bougainville Copper Ltd.’s (BCL) 
copper-gold-silver mine at Panguna, was 
brought into production in 1972 on Bougain- 
ville Island, North Solomons Province. BCL 
was owned by CRA Ltd., 53.6%; the Papua 
New Guinea Government, 20%; and by 
public shares, 26.4%. The mine ranked as 
the fourth largest copper mine in the world 
in 1987. The Ok Tedi copper-gold-silver 
mine on Mount Fubilan in the Star Moun- 
tains of Western Province, 25 kilometers 
from the border of the Indonesian Province 
of Irian Jaya, began production in May 
1984. Ok Tedi was owned by BHP-Utah 
Minerals International Inc., which also 
assumed direct responsibility as manag- 
ing shareholder of Ok Tedi Mining Ltd. 
(OTML), the operating company, on October 
1, and Amoco Minerals Co. (Standard Oil 
Co., Indiana), 30% each; a consortium of 
Metaligeselischaft AG and Degussa AG, 
1.5% each, and the state-owned West Ger- 
man Development Co., 5.0%; and the Papua 
New Guinean Government, 20%. 

The open-cut Panguna Mine is in difficult 


terrain about 600 meters above sea level. 
After milling, the concentrate is pumped 25 
kilometers through a slurry pipeline to the 
port of Anewa where it is shipped to the 
Federal Republic of Germany, Japan, and 
Spain under long-term contracts, and to 
China and the Republic of Korea under 
short-term contracts. Contained metal in 
concentrate produced at the Panguna Mine 
in 1987 was 178,211 tons of copper, 485 ,090 
ounces of gold, and 1,626,793 ounces of 
silver. Milled was 48.2 million tons of ore 
grading 0.4196 copper, 0.1 ounce of gold per 
short ton, and 0.04 ounce of silver per short 
ton. 

Bechtel Australia Pty. Ltd. started detail- 
ed engineering and earthwork construction 
on a $50 million, 32-kilometer, 0.86-meter- 
diameter gravity-flow slurry pipeline to 
transport mine tailings to the Solomon Sea, 
thus using the height of the mine site to 
economic advantage. Pipeline construction 
was scheduled to commence in late 1988. 
When completed in 1990, the facility will be 
the world's largest and longest gravity-flow 
slurry pipeline. Currently, the tailings are 
transported through a short pipeline to the 
upper regions of the Jaba River Valley, a 
method that has caused considerable sedi- 
ment buildup along the river. | 

Recoverable ore reserves at yearend were 
estimated to be 538 million tons, suitable for 
a mine life of an additional 10 to 15 years. 
BCL petitioned the Government in Decem- 
ber to lift the moratorium on minerals and 
petroleum exploration on Bougainville Is- 
land, imposed in 1971 when the traditional 
landowners on the island protested the 
opening of the Panguna Mine. BCL officials 
have said that if they are to develop another 
mine in the region, they must begin explor- 
ing as soon as possible. A $30 million, 
35-million-ton-per-year preconcentration 
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screening facility was completed early in 
the year. This provided BCL greater flexibil- 
ity in treating declining ore grades and 
maintaining production at competitive 
costs. However, the facility's performance 
was below target initially, and it was modi- 
fied to improve its efficiency. 

The Ok Tedi Mine commenced production 
of copper concentrate in July when its 
concentrator came on-stream, a year earlier 
than originally planned. The mine had been 
stockpiling ore in large quantities. The 
production rate of the concentrator was 
scheduled to increase from 27,000 tons per 
day at yearend to 70,000 tons per day. The 
mining of copper ore increased as more was 
exposed by the mining of the leached gold- 
rich capping. A second gold plant was start- 
ed up in midyear, accelerating the mining 
of the gold cap, which would be largely 
depleted during the latter part of 1988. The 
Ok Tedi Mine produced 39,488 tons of cop- 
per, 583,921 ounces of gold, and 336,521 
ounces of silver in concentrate in 1987. 

In August, OTML signed an 8-year, $1.5 
billion contract to supply copper concen- 
trate to a consortium of seven Japanese 
trading and smelting companies that will 
take about 40% of Ok Tedi’s output. The 
seven companies are Dowa Mining Co. Ltd.; 
Furukawa Co. Ltd.; Mitsubishi Metal Corp. 
Ltd.; Mitsui Mining and Smelting Co. Ltd.; 
Nittetsu Mining Co. Ltd.; MNC Metals and 
Development Co. Ltd.; and Sumitomo Metal 
Mining Co. Ltd. Shipments were to be 
60,000 tons during 1987, 200,000 tons in 1988 
and 230,000 tons per year over the succeed- 
ing 6 years. The contract would ensure 
continued operations at cash-short OTML 
and enable the Japanese firms to further 
diversity their supply. An additional 20% of 
output would be shipped to Norddeutsche 
Affinerie AG in the Federal Republic of 
Germany and about 15% would go to the 
Komsco smelter in the Republic of Korea. 
The remaining concentrate was to be sold 
on the spot market and to metals traders. 

The first shipment of copper concentrate 
in bulk quantity on August 21 marked the 
beginning of stage II operations at Ok Tedi: 
the concurrent production of gold bullion 
and copper concentrate. The concentrate 
was conveyed from the mill site by a 160- 
kilometer slurry pipeline to the Fly River 
port of Kiunga where it was filtered, dried, 
and loaded onto barges for an 850-kilometer 
trip to the river’s mouth. There it was 
transshipped to Japan and the Republic of 
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Korea. 

By December, all necessary approvals 
between Placer Pacific Ltd. and the Govern- 
ment were finalized for the imminent con- 
struction of the gold-silver mining project in 
eastern Misima Island, Milne Bay Province, 
190 kilometers southeast of the main island 
of New Guinea. Under the terms of the 
Special Mining Lease (SML), Misima Mines 
Pty. Ltd., a subsidiary of Placer Pacific, was 
granted a 21-year right to mine. The Gov- 
ernment was to obtain a 20% equity by 
providing its share of all exploration and 
development costs, excluding the develop- 
ment of the Alotau mining township for 
mine employees. Construction of the mine 
site was scheduled to start in early 1988, 
with plant commissioning scheduled for 
July 1989. Total capital investment was 
expected to be about $215 million. Revised 
estimated minable ore reserves at Misima 
were 56 million tons grading 0.4 ounce of 
gold per short ton and 0.61 ounce of silver 
per short ton, using a cut-off value of 0.2 
ounce per short ton gold equivalent. Addi- 
tional reserves were likely to be discovered. 

Production during the commissioning pe- 
riod and the first year of commercial pro- 
duction was expected to be more than 
400,000 ounces of gold and 2.6 million 
ounces of silver. Average annual production 
over the projected 10-year life of the mine, 
based on known reserves, was expected to 
be in excess of 210,000 ounces of gold and 2.1 
million ounces of silver. The higher produc- 
tion at the beginning would be the result of 
treating higher grade ore initially while 
stockpiling lower grade material for proc- 
essing later. 

The Porgera gold-silver joint-venture 
project in the central highlands region of 
Enga Province on the main island contin- 
ued progressing toward development, with 
mine construction expected to begin in mid- 
1988, contingent upon Government approv- 
al of the draft feasibility study, expected to 
be completed early in 1988, and the issuance 
of an SML. The Porgera deposit was owned 
equally by Placer Pacific operating as the 
manager, Renison Goldfields Consolidated 
Ltd., and Mount Isa Mines Ltd. Reserves 
were 4.5 million tons of ore grading 0.64 
ounce of gold and 0.67 ounce of silver per 
short ton in the high-grade ore body, and 78 
million tons grading 0.11 ounce of gold and 
0.33 ounce of silver per short ton in the 
remainder of the deposit. It was considered 
one of the largest undeveloped gold deposits 
in the world, with an indicated gold content 
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of 12 million ounces. Construction of the 


mine site was expected to take 3 years from 
the granting of the SML. Two simultaneous 
mining operations were planned: an under- 
ground mine in the high-grade zone and an 
open pit. Production would be $800,000 
ounces of gold per year for the first 5 years 
of mining, cutting back to an average of 
640,000 ounces per year for the next 5 years. 

Niugini Mining Ltd. began regular ship- 
ments near yearend of gold bullion from its 
small Mount Victor Mine near Kainantu, 
Chimbu Province, in the eastern highlands 
of the main island for refining in Australia. 
The 150,000-ton-per-year moduler, trans- 
portable, carbon-in-pulp concentrator began 
operating in October. Annual gold produc- 
tion would be 15,000 ounces per year from a 
resource estimated at 314,000 tons grading 
0.18 ounce of gold per short ton. Expected 
mine life was 4 years, but would increase if 
exploration drilling in the surrounding area 
identified additional reserves. 

To the east of the Mount Victor Mine, in 
Morobe Province, Renison Goldfields com- 
pleted the expansion of the mill from 
400,000 to 476,000 tons of ore throughput at 
its Kerimenge gold mine near the old alluvi- 
al districts of Wau and Bulolo. Further 
modifications were being planned. Gold pro- 
duction increased from 5,658 to 20,737 
ounces for the year ending June 30. 

CRA conducted exploration drilling and 
engineering studies on its Hidden Valley 
gold prospect in the Morobe goldfield north 
of Wau. The deposit reportedly may contain 
30 million to 50 million tons of ore grading 
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0.06 ounce of gold per short ton. 

The Lihir Island Prospect on New Ireland 
Island in the Bismarck Archipelago, a joint 
venture by Kennecott Explorations (Austra- 
lia) Ltd., 88% (acting as manager), and 
Niugini Mining, 1296, continued to be eval- 
uated. Exploration drilling continued at 
the Minifie ore body, discovered in the 
fourth quarter of 1986. Proliminary esti- 
mated reserves were 22.5 million tons of 
sulfide ore grading 0.14 ounce of gold per 
short ton. All drill holes during the year . 
were reported to have intersected ore-grade 
mineralization, and thus the boundaries of 
the ore body had not been determined. 
Reserves in the original Lihir discovery, the 
Lienetz ore body, were estimated by delin- 
eation drilling in 1986 to be 88.9 million 
tons of sulfide ore grading 0.8 ounce of gold 
per short ton and 8.1 million tons of oxide 
ore grading 0.6 ounce of gold per short ton. 

Although no commercial petroleum or 
natural gas has been produced in Papua 
New Guinea, the country represents one of 
the largest unexplored potential oil prov- 
inces in the world. Despite repeated explo- 
ration failures since 1956, the area has the 
geologic potential for substantial deposits of 
oil. Exploration efforts remained concen- 
trated around the Papuan Basin, consisting 
of the southern one-third of Papua New 
Guinea's main island and extending into 
the Gulf of Papua. These probes were stimu- 
lated by the discovery of the potentially 
large Iagifu Field by Chevron Oil Co. in 
1986. 


Table 5.—Papua New Guinea: Exports of copper in concentrates, by destination 
(Metric tons of copper content) 


Destination 


Germa „Federal Republic oh 


Source: World Metal Statistics, July 1988. 
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SOLOMON ISLANDS 


Mineral production in the Solomon Is- 
lands was limited to small quantities of 
clays, crushed stone, and sand and gravel 
used in domestic construction and minor 
amounts of alluvial gold. 

Zanex Mavu, a joint venture by the Aus- 
tralian firm Zanex Ltd. (70%) and locally 
owned Mavu Gold Development Ltd. (3092), 
resumed operations at midyear. Its alluvial 
gold mine was in the Chovohio River at 
Mavu on the island of Guadalcanal, 30 
kilometers southeast of the capital city of 
Honiara. The mine, the Solomon Islands 
only large-scale gold mine, was closed in 
1986 when its recovery plant was destroyed 
by a cyclone. A secondhand plant was in- 
stalled with a capacity of 17,000 ounces of 
gold per year. Installation of two additional 
recovery plants was under consideration at 
yearend, depending upon the results of bulk 
sampling to establish additional reserves, 
which would increase production to 50,000 
ounces of gold per year. 

Cyprus Minerals Australia Co., a subsid- 
iary of Amoco Minerals Australia Co., con- 
tinued its assessment of the large low-grade 
epithermal gold deposit in the Central 


Highland Range on Guadalcanal. Early in 
the year, Arimco NL agreed to spend $3.5 
million* over a 3-year period for exploration 
and development in exchange for a 5096 
interest in the Gold Ridge prospect. In 
midyear, the Solomon Islands Foreign In- 
vestment Board approved the establishment 
of the new joint venture, Arimco (Solomon 
Islands) Ltd. 

The Solomon Islands Parliament passed 
legislation governing the conditions for ex- 
ploration and development of petroleum 
deposits. However, there have not been any 
reported hydrocarbon discoveries in the 
Solomon Islands. 


Physical scientist, Division of International Minerals. 

?Where necessary, values have been converted from 
Fijian dollars (F$) to U.S. dollars at the rate of 
F$0.8925 — US$1.00. 

Where necessary, values have been converted from 
Australian dollars (A$) to U.S. dollars at the rate of 
A$0.64 — US$1.00. 

Mining Journal (London). V. 308, No. 7909. Mar. 20, 
1987, p. 214. 

*Where necessary, values have been converted from the 
Papua New Guinean kina (K) to U.S. dollars at the rate of 
K0.93 = US$1.00. 

Where necessary, values have been converted from the 
Solomon Islander dollar (S$) to U.S. dollars at the rate of 
S$2.06 = US$1.00. 
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